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THE PATTERN OF HEALTH

A Search for a Greater Understanding

of the Life Force in Health and Disease

Aubrey T. Westlake, MD

This classic once again made available to Borderland Research-
ers. Dr. Westlake introduces the idea that health results from the
maintenance of the individual pattern of super-sensory energy, a
harmonious interaction of the lower, middle, and higher selves.
He also shows that the nominally different vital life forces of Reich,
Reichenbach, Eeman, and others are realiy different descriptive
characterisitcs of one-in-the-same life force.

#B0402, 200pp, staples ... $15.95

ESSENTIALS OF MEDICAL ELECTRICITY

E. Reginald Morton, M.D.

This fully illustrated manuat gets into precise details about the
nature of electricity in the human body, the various types of elec-
tricity useful in treatments, and a variety of treatment techniques
themselves. Circuitry, schematics, devices, and demonstrations
pepper this 1916 treasure, making it a project guide of infinite
proportion for the electrical experimenter.

#B0030, 303pp, stapies ... $29.95

THE USE OF COLLOIDS IN HEALTH AND DISEASE

Alfred B. Searle

This classic work from 1919 covers everything from the nature
and properties of colloids to their wide-spread uses in industry
and medicine. Searle discusses the actions of various colloids in
hygiene, against micro-organisms and disease, as germicides,
and disinfectants. Additionally, he looks at the body's capacity to
digest colloids and the occurrence of poisoning. Preparations of
colloids and typical colloidal remedies and their uses are investi-
gated. #B0397, 103pp, staples ... $16.95

A HISTORY OF DOWSING AND ENERGY RELATIONSHIPS
Erwin €. Stark

This litte gem covers all of the key points necessary to comprise a
thorough, scholarly work on dowsing. in it Stark touches on the
history of both the term and the practice of dowsing, theories be-
hind what is at work and why it works, and methods for refining it
as a tool. Methods for detecting subtle energies and determining
the relationships between them, health, and environment are also
introduced. #B0405, 48pp, staples ... $6.95

PRINCIPLES & PRACTICE OF RADIESTHESIA

Abbé Mermet

Mark Clement's English translation of this 1935 classic is a must
for students and practitioners of Radiesthesia. Theories on the
nature of dowsing, the roles of pendulum, practitioner, and psyche,
practical uses of radiesthesia, rays, and emanations. Packed with
experimental information and illustrations.

#B0410, 228pp, ... $21.95

VOCATIONAL ASTROLOGY

Judith Hill

Accountant, Bookkeeper, Computer Analyst? An in-depth look at
scores of careers for those who are astrologically aware. Com-
pare and contrast the different celestial influences in other charts,
as well as your own. This truly ultimate career guide includes:
carer selection techniques, rulerships, vocational transits, lunar
nodes, plus a fascinating A-Z colfection of over 100 Vocational
Charts. Exceptional guide and reference!

#B0395, 250pp, spiral-bound ... $24.95

MOLECULAR RADIATIONS

Thomas Colison

As an engineer working for Albert Abrams and the editor of Elec-
tronic Medical Digest, Thomas Colson became quite adept at work-
ing with subtle energies. The title refers to energies released dur-
ing chemical action and reaction in the body. He looks at the cells
and tissues of the body as being comprised of molecules and
even smaller particles. Then he proposes methods for discover-
ing disease in the body before they affect cells and tissues.
#B0212, 189pp, ... $8.00

LITHIUM AND LITHIUM CRYSTALS

Haroldine

Contains the widest range of information in print on Lithium, the
first solid element. This pioneering work on water, minerals, salts,
mankind, and the potencies related to each—even includes
radionic rates for Lithium minerals. Research into living water,
homeopathy, alternative health, and oxygen therapy can all be
complemented by this fundamental work.

#B0091, 126pp, ... $10.95

COLLECTED PHYSICAL PAPERS OF SIR JAGADIS BOSE
SirJ.C. Bose

A collection of papers dating from 1895. Covers the exhibition of
fatigue in non-living matter under chemical stimuiants, and the
physiological mechanisms responsible for reactions in plants and
other living matter to changes in the environment. An account of
the devices used in the perception of response is given such as
the Crescograph, Resonant Recorder, and Magnetic Radiometer
with illustrative examples of their application.

#B0406, 404pp, staples ... $29.95

THE NERVOUS MECHANISM OF PLANTS

SirJ.C. Bose

Further reaches into the study of plant response and associated
theories. In the usual manner of his work, Bose explores deeper
into the active respanse capabilities in plants, in spite of their lack
of a nervous system as we know it.

#B0407, 202pp, staples ... $19.95

Call Toll Free: 1-888-825-BSRF(2773)

for Credit Card Orders or send Check or Money Order to:
Borderlands, PO Box 220, Bayside, CA 95524 (Please include $3 first book/ $1 ea. addtl. for S&H)
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Editorial

“We have actually touched the Borderland where
Matter and Force seem to merge into one another, the
shadowy realm between the Known and Unknown ...

1 venture to think that the greatest scientific problems
of the future will find their solution in this Borderland,
and even beyond; here, it seems to me, lie Ultimate
Redlities, subtle, far-reaching, wonderful.”

— Sir William Crookes, Radiant Matter, 1879

[ don’t know if Meade Layne's creation of the name
Borderland Sciences Research Foundation came from the
above words of Sir William, but the Crookes quote seems
to be one of the first instances in which science met the
Borderlands in print. It is also one of the more descriptive
passages concerning the nature of our work, so I thought
it significant toinclude it as the header of this editorial (it
also heads up the index page of our website).

For those of you that subscribe, you know that thisis the
firstissue of the Journal published since the 3rd quarter of
1997. This is mostly due to delays in printing, (we have
since changed printers) and the change in format. As you
can see we've gone back to the old “Gernsback” cover
style (which originated with previous Director of BSRF,
TomBrown) with a few minor changes. There are several
reasons for this change which T'll point out here. Our
original reasons for going to a full color glossy cover were
that we hoped it would generate more subscriptions, thus
creating more research capital for the foundation, and
also increase the newsstand and bookstore distribution.
After 3 years of this experiment there has been virtually no
increase in subscriptions, and the newsstand/bookstore
distribution, though increased considerably, was a major
disappointment. The experiment was a failure. We have
since dropped several so-called “newsstand distributors”
for the simple reason that it didn't pay to send them
magazines. Recently, Jim Martin ofFlatland magazine did
the same thing. In the latest issue of Flatland, Jim states,
“I can’t afford to print thousands of extra copies and mail
them to the Big Shredder in Mall-Land.” This is precisely
what has happened with Borderlands...we printed thou-
sands of extra copies that were sent to newsstand distribu-

2 FirstQuarter 1998

tors and yielded far less than a break-even return. What has
happened is that instead of returning unsold magazines to us,
most distributors now require that they only have to send
affidavits for those magazines not sold or they refuse to carry
the magazine at all. They then assure us that allmagazines not
sold will be destroyed. One distributor sent us affidavits
totalling 500 unsold magazines — except that we only sent
them 300 magazines! They verylazily told us there must have
been an error in their computer and they would straighten it
out eventually. The bottom line is that our return was at best
15% and usually lower. We were losing too much money to
them. We do have 3 distributors who have produced great
results for us and we will be continuing with them. All other
distributors (mostly the large ones) have been cut off. By the
way, if you haven’t already, I suggest you check outFlatland
magazine. [t is published twice a year and very intelligently
covers such topics as conspiracies, Wilhelm Reich, UFOs, and
more. An excellent publication well worth the $20 a year to
subscribe. Contact: Flatland, P.O. Box 2420, Fort Bragg, CA
95437-2420.

Although the covers have changed, all that is between
them remains the same. The quality and integrity of the
information presented inThe Journal of Borderland Research s
the same as it has been for the last 50 years, and is not about
tochange. Thave always felt that our publication was uniquely
on the cutting edge for the advanced researchers and discern-
ingscholarsout there. But, Idohope the more academic look
won't scare away those who are merely curious as there is
something for everyone here.

Finally, I would like to thank our dedicated subscribers,
without whose support, this publication would not exist.
Thank you for your patience as we once again go through
another necessary metamorphosis to bring you “simply the best
alternative scientific magazine around!”

Michael Theroux
Editor

The Journal of Borderland Research
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Clips, Quotes, & Comments

WATERS WITHIN

As an avid reader of Borderlands, [ value a
particular element of the work you do. Being
that BSRF has over the years taken it upon
itselfto refresh the memories of researchersin
areas suppressed and forgotten, The Mystical
Properties of Water (Borderlands 2nd Quarter
1997) wasenlightening toread. Often times in
various fields of so-called “New Science,”
people rename and recategorize in lieu of
discover. The interest in Living Water isnotas
muchnew asitis rediscovered. Now that there
are new angles, terms, and approaches to the
field, researchers have forgotten the roots of
their search. Schisms such as this are what
have made Spirit the bastard child of Science.
I guess I am not sure what my point is in
expressing this to you. I just feel that much of
thecurrentinterestin waterhastakenasterile,
uninvolved approach. Beingcomprised largely
of water, we have an inseparable connection
toit; we greatly influence any experiment we
conduct, aseven modem physicists will admic.
Hence the mystical properties of water are
deeplyrelated to the mystical propertiesof the
organism. As we are not sterile beings, our
interestin such things should not bessterile. Let
us not exclude our mystical nature in examin-
ing the properties of water. We must remind
ourselves that we empower the secrets of life
astheyempower us, give ourselvessome credit
for the powers of water, as they are the powers
within. Thanks.
— Dave Shaw, Cedar Lake, IN

PERSONAL POWER

Peter Lindemann’s article “Colloidal Sil-
ver: A CloserLook” (Borderlands 2nd Quarter
1997) was very helpful. Asisso commonin the
New Age and Altemative Health fields, the
interest in colloidal silver has prompted count-
less charlatans and extortionists. Everyone
seems to have the attitude that their colloidal
silveris thebest orpurest, for thisor that reason.
Whereas, everyone else is producing an infe-
riorproduct, and only theirs works properly —
hence the higher cost. Throughout all of the
competitiveness thereisareallack of genuine

information. The real value in alternative
therapiesis that we — the consumers, thenon-
doctors — are empowered with a little more
ability to care for ourselves. But, whennoone
with the information will let you in on their
“tradesecret,” itallbecomes meaningless. The
doctors are replaced with new age quacks and
the whole field loses credibility. Mr.
Lindemann's article offered some real and
useful information, serving the original pur-
pose of empowering the patient with abit more
knowledge and influence over his/her own
health and well being.

— Tina Buhl, Spokane, WA

AMASSED GEOBIOLOGICAL OBSERVATIONS
Having been born and brought up just west
of The Great Smokey Mountains, [ have al-
ways had a connection with natural energies
that are commonly associated with the Earth
and her features. Natural and man-made fea-
tures seem to have definite associations with
various typesof Earth Energies and theirinten-
sities. One can see that for the most part,
natural features of the Earth's terrain and
bowels develop over gradual periodsand con-
tinue to exist as slowly changing features for
long periodsof time, although they may disap-
pear abruptly due to some catastrophe.
Whereas, man-made features and character-
istics are much more cosmetic and much less
permanent. Inreference toMichael Riversong's
article “Advanced Geobiological Classifica-
tions” {(Borderlands 3rd Quarter 1997), I hada
tough time extracting useful information that
could be confirmed in some sense by my own
expetience, research, and discipline, as well as
applying any of the classifications to (as a
meansof reassessing) my experience, research,
and discipline. To be specific, the purpose of
the article was to better classify the energies
that emanate from the Earth and their effects
onliving beings. The contentof the article was
to “contribute to our understanding of these
energiesand theireffectsonus.” Of the seven
main kindsof geobiological energies classified
and analyzed (Flowing Water, Structural
Lines, Magnetic Lines and Spots, Commercial
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Lines, Minor Grid Lines, Mineral Zones, and
Chemical Reactions), the first six of them (all
but Chemical Reactions) were said specifi-
cally to have unknown composition and
uncertain effects. Granted that this was said in
a variety of colorful ways, it still undermines
the purpose and integrity of the article. In the
case of the seventh classification, Chemical
Reactions, which was really more of a second-
ary class than a class of geobiological energy
and its effects, as the facilitation of certain
chemical processes by geabiological energies
was what was actually looked at, the author
stated that this was an atea that “needs a lot
more exploration.” Please don’t get me wrong,
Ifound that the article contained a great many
observations conceming geobiological ener-
gies, and these potentially posed some serious
concerns. However, the lack of any definite
corretations made the title fairly indescriptive.

Another area that ] felt was lacking was a
firm grasp on the meaning or use of some of the
words and terms that were picked out orapart
forillustrative purposes. For example the dis-
cussion of Magnetic Lines and Spots stated
that on the Earth, the magnetic field is fairly
strong relative to the planet’s mass, but is
imprecise and wobbly, been known to move
around, is not centered on the gravity poles,
and thus unrelated to the planet’s daily spin.
There seems to be a heaping of different
geomagnetic characteristics into one thing
called the Earth’s magnetic field. For starters,
the commentmade in reference tothe relation
between a planetary body’s mass and its mag-
netic field is ambiguous. There are so many
cosmic factors that can affect this magnetic
field — regardlessof the planet's size — factors
notunrelated to those that contribute to the
“imprecise and wobbly” nature of the Earth’s
magnetic field. For example, compression
activity of the solar plasma, coronal mass ejec-
tions, and other cosmic debris captured by the
Earth’s magnetic field and attracted to the
poles, all cause fluctuations in the field. There
is paleomagnetic evidence that Earth’s mag-
netic poles have changed position several times
in history, however the field not being cen-
tered on the poles does not imply that the field
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and its intensity or any other facet of its char-
acter are unrelated to its spin. Actually, it is
believed that about 90% of the Earth’s 0.5
gauss magnetic field is internal and is insepa-
rably related to the action of the Earth's spin,
inparticular the differential rotation between
the core and mantle, which is of course bound
forever to the Earth's daily spin. In a more
general approach to the study of the magneric
field, magnetic flux, magnetic moment, in-
trinsic spin, gravity, and gravitational field and
flux, as well as the complex relationships that
consequentially develop between these vari-
ous fields of modern physics, one can see the
relation between a particle or body, its mass,
spin, orbit, and electrical, electromagnetic,
magnetic, nuclear, and gravitational fields.
Although the “grille” and “grail” conspiracy
was interesting, it seemed too superficial. Yes
there is a common origin and meaning at a
certain point between these two words, but it
isnotsosimple. The grille that derivesfrom the
Old French word that derives from the Latin
gradalis, has its etymology in an older Latin
word craticula (gridiron), from cratis meaning
wickerwork. Whereas, the Old French word
grail was derived from the Latin gradalis, but
the older Latin origin is the word cratella, from
crater meaning a bowl or shallow vessel. One

can see how allof these words have implicit in
their abstract meanings the idea of a gradual
division or step, or better yeta grade ot system
of parallel divisions, but simple confused sub-
stitution stemming from the lack of appropriate
terminologyin the Dark AgesisadeGRADing
opinion of our cultural heritage. Similarly,
ethics stems from the Greek word ethos mean-
ing a man's character in the normal state as
defined by custom. The reflexive concept of
1 or self is related to ego. Since the Greek
alphabet has the letter Theta preceding Heta,
and Heta is the English H, which is preceded
byour letter G, maybe the switch occurred at
that point. It's hard to say for sure.

— Robert Shelby, Nashville, TN

TELEGRAPH LORE
Sirs,  have enjoyed your magazine. Espe-
ciallyon radio and telephone-telegraph. Have
you heard of The Morse code Club [TMC]?
TMC is a group of people interested in
Morse code (the code developed by Mr. Morse
and Mr. Hayse) not the stuff that one uses on
the radio. The group uses dialup morse tech-
nologies. Inorderto reach the morsecode club
setyour web browser to http:/fwww.cris.com/
~Gsraven/index.shtml. Thanks.
— Allan R. Egleston, via intemnet

NON-NUTRASWEET

If you or your loved ones drink diet soda,
you'd better read this well-referenced article
on “NutraPoison™:

Quote: The FDA isevermindful toreferto
aspartame, widely known as NutraSweet, asa
“food additive” — nevera“drug.” A"drug”on
the label of a Diet Coke might discourage the
consumet. And because aspartame is classi-
fied afood additive, adverse reactions are not
reported to a federal agency, noris continued
safety monitoring required by law. NutraSweet
isa non-nutritive sweetener. The brand name
ismisnomer. Try Non-NutraSweet.

Food additives seldom cause brain lesions,
headaches, mood alterations, skin polyps, blind-
ness, brain tumors, insomnia and depression, or
erode intelligence and short-term memory.
Aspartame, according to some of the most
capable scientistsin the country, does. In 1991
the National Institutes of Health, abranch of
the Department of Health and Human Ser-
vices, published a bibliography, Adverse Effects
of Aspartame, listing not less than 167 reasons
to avoid it.... Full article posted at: htep://
www livelinks.com/sumesia/npoil.html
— OBRL News - Orgone Biophysical Researc

Lab. email: demeo@mind.net '
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A HoLe N THE THEORY

I read an article called “The Ozone Hole
Illusion: A Re-Discoveryof the Wheel” (Bor-
derlands, 2nd Quarter 1997), and have to
admit that [ waspretty impressed. Although|
had some trouble at times following the line of
thought that the author was apparently pursu-
ing, it really made me think about some things
formyself. Like so manyotherpeople, I often
forget to be “The Skeptic” when being fed
some news bite orinformation. Let itbe known
that ] am not gullible in general, but am usually
quite skeptical about certain things, especially
things like what the network nightlynews tells
me is happening or is important.

In relation to the article I mentioned read-
ing, I realized that [ am suspicious of the who,
how, and why of a subject, but find myself
agreeing with the whatbecause it seems simple.
Like the supposed ozone crisis that we have
going on. It seemed that yes, thereisalack of
ozone over certain regions of the globe, and
yes, chlororfluorocarbons seem to have those
chemical properties, and.... However, | had
my own ideas about the behaviorof O,and O,
indifferent levels of the atmosphere, as well as
unconventional thoughts on the therapeutic
properties of oxygen, hydrogen peroxide, ozone,
and the like.

Until reading Mr. Bartkowski's article, 1
hadsleepily overlooked, like manyother skep-
tical investigators had, some fundamental flaws
in the basic mode!l (basic model beingeuphe-
mistic forunfounded assumption). The article
clearly points out the holes in the ozone hole
theory.

I have read some material on the Internet
recently that are along similar lines, but in
regard to the alleged “Greenhouse Effect.”
Countless times ] have heard news reporters
refer to the greenhouse effect or greenhouse
gasesand the related environmental threat as
a matter-of-fact thing. Furthermore we are
force-fed the idea that the world’s scientists
have proposed or supported this theory, yetno
researcher or study is ever really cited. The
only references that are made are those that
refertopolitical or socialdecisions, conjecture,
speculation, orhearsay. [t's not that [ disagree
altogether with the idea that certain industry
practices contribute to certain health hazards,

but ] am not sure that we have any real grasp
onwhatand how human activity really affects
the global environment. Afterall, we are mere
specs globally, geologically, physically, and
chronologically. Thanks for making me think.
— Gill Drake, Oakland, CA

A MINOR ERROR

Thank you for printing my articles in the last
several issues of the magazine.  must mention
with reference to the last issue printed (Border-
lands, 3rd Quarter 1997) that the table of
contents refers to the article “Intellectualsand
Visionaries” as authored by me when in factit
was written by Marion Daye — a minorerror
but one that I needed to point out. Daye's
writing is reminiscent of an author of some
obscurity from the earlier part of this century.
Rene Guenon in his Le Regne de la Quantite et
les Signes des Temps (The Reign of Quantity
and the Signs of the Times, Paris, Gallimard,
1945) speaks similarly of the academicians of
quantity propagating their “damaging doc-
trine” and “mutated assessments” of culture
and civilisation. But, Guenon, as aninitiate of
the mysteries was well aware that initiation
into the realm of the qualitative sciences in-
corporating erudite interpretations of dreams
and visions requires yet asignificant responsi-
bility for the adept which seems lost to the
“new age” practitioner (ifindeed they canbe
called such) of the present day. Dreams and
visions must be interpreted for theirworth with
the role of the initiation process foremost
{wholly considered), or one simply falls into
the trap and entanglement of mediumistic
pedantry, and the grotesqueries and wanton
ubiquity of the practises of channeling. Once
again, these pretentious “new age” customs
can in no way be related to the often arduous
and sublime process of initiation. Thank you
for the wonderful forum.

— Franklin Ellsworth Clarke

Keep those letters, photos, and clippings
coming! Please write to The Journal of
Borderland Research - Clips, Quotes,
and Comments, P.O. Box 220, Bayside,
California, 95524 USA. Letters may be
edited for length and clarity.
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RADIO ARCHZOLOGY

AND THE LiFe AND DEATH OF THE MARCONI WIRELESS STATION,

BoLiNnas, CALIFORNIA
by Eric P. Dollard

four years of service to the maritime industry. KPH wasstarted in

1903 as PH (Palace Hotel) in San Francisco by famous radio
experimenter and pioneer Lee DeForest. PH became a successful
wireless station and was laterabsorbed by the American MarconiCo.,
aswere manyotherstations and wireless patents. By 1913 Marconi had
personally selected a new station site thirteen miles north of San
Francisco, near the fishing and lumber town of Bolinas. Bolinas was and
still is a geo-physical radioc anomaly of exceptional power, a fact
recognized by the native Miwok Indians centuries before Marconi's
arrival. [t was at this new site near Bolinas that Marconiengaged ina
major engineering effort — the construction of his new wireless facility,
at that time one of the world’s largest.

American Marconi employed the ].C. White Engineering Co. to
construct the powerhouse and related facilities. General Electric,
through the efforts of Charles Steinmetz and Emst Alexanderson,
designed and constructed the wireless appliances. A pair of systems
were employed by American Marconi, one was the disruptive dis-
charge/oscillation transformer system of Nikola Tesla, the other was
the alternator/multiple tuned antennasystem of Emst Alexanderson.
Both systems involved transmission into the earth, which necessitated
the planting of large bronze plates in the ocean, as well as many miles
of wire in the soil surrounding the powerhouse. These are still present
to this day, rendering powerful radionic influence to this site. The Tesla
system operated at apower level of 300 kilowatts and the Alexanderson
system 200 kilowatts, the alternators running at 18 kilocycles per
second. This facility represented the leading edge of science and
philosophy at that time, and Marconi had brought the wireless prin-
ciples of Tesla and Steinmetz together in what was now called KPH.
Marconialso brought electricity to the town of Bolinas.

Atthe heightof this endeavor, Ernst Alexanderson proclaimed at
an engineeting convention that wireless will “forever free mankind
from political slavery.” Little did he realize that decades later Bolinas
would serve asan institute for the perpetuation of political slavery.

In 1919, upon completion of this grand facility, KPH Bolinas, it was
seized from American Marconiby the U.S. Navy. In 1920KPH, along
withrelatedfacilities on the East Coast, as well as scientist Alexanderson,
were turned over to the newly formed Radio Corporation of America
(RCA), under the rule of David Samoff. Shortly thereafter the wireless
equipment, with the exception of the 18 kc alternators, was smashed
upand dumped over the ocean cliffs. By 1920 General Electric began
the development of the water-cooled pliotron oscillator as the source
of high frequency electric currents. The pliotron was a refined version
of the DeForest thermionic triode vacuum tube. The pliotron oscillator
was much more manageable than previous oscillators, the noise of

I N June of 1997 Bolinas radio station KPH wentsilent after ninety-
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which could be heard in the town of Bolinas two miles distant. Pliotrons
weresilent. Along with the usual bent L aerials, Alexanderson devel-
opednew structures known today as colinear-broadside arrays. These
arrays remained the principal KPH antennas for the rest of its history.

By 1924, new facilities were completed to accommodate the
growing capabilities of KPH. Building “2” was constructed for new
transmission equipment and Building “9” was constructed as the power
substation control. A parking garage wasalso erected. General Electric
developed new transmitters utilizing the now standard master oscilla-
tor-power amplifierconfiguration. Water-cooled pliotrons called “207's"
served as the power amplifiers. The oscillations were derived from a
plate cut from aquartz crystal, and then amplified to high power levels
through successive intermediate stages using the just developed 860
and 861 tetrode vacuum tubes. These systems were called the “B” sets,
operating in the megacycle range with a poweroutput of 20 kilowatts.
The Alexanderson infinite propagation velocity principle, used in his
18 kilocycle array, was again applied in a new design for megacycle
operation. These were called the Type “A™ projectors and had the
appearance of fish bones. The “A” was a vertical electro-magnetic
broadside array that transferred no electric induction into the ground.
Here was the birth of electro-magnetic radio, the radio of today.

At the end of the 1920’s and into the 1930’s, General Electric
developed larger versions of the “B” sets and the “C” sets that followed
them. These operated at power levels of 40 kilowatts and began the
utilization of crude amplitude modulation. They were called the Type
“D" and “E” sets. RCA scientists, Beverage, Carter, and Hansell,
developed the electro-magnetic wave antenna. These antennasworked
on the traveling wave principle. Large self supporting towers were
erected to hold the long wires hundreds of feet in the air. These
antennas were called the Type “B" and “C” projectors. Out of these
came the Type “D”, now known as the rhombic array. The thombic has
remained a principal HF antenna to this day.

Anew station now stood with KPH, it was called KET. KPH served
as the original ship-to-shore service of DeForest and Marconi, remain-
ing in the Marconi Building, now called Building“1”. KET, in the new
Building “2”, served as the point-to-point overseas link to the Orient,
replacing the Marconi-Alexanderson 18 kilocycle system. While KET
servedas the principal call letters for the point-to-point operation, many
had tobe assigned to cover the vast number of channels the station now
offered. The Morse code still used by KPH gave way to the Armstrong
Frequency Shift System and Teleprinter Operation for KET.

Atthis point in history, the sun shone upon this system of commu-
nication with disfavor, through the dramatic reduction in solar flux.
Lowered solar flux weakens the earth’s ionosphere, thereby diminish-
ingitsability to propagate the launched electro-magnetic waves. While
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amajor setback for HF radio, RCA forced its way through with higher
power and largerantennas. The desire to override the competition, in
light of the increased crowding of the HF band, forced the use of even
higher power. The water could be heard to sing with the Morse code
in the pliotron water jackets. Electro-magnetic radio was forever
married to the cycles of the sun, undergoing disruption every eleven
years. Later, in 1950, RCA scientist Nelson determined that the cycles
of the planets also played a major role in radio propagation, requiring
the development of radio astrology.

By 1939 RCA had contracted Westinghouse Electric Corporation
to design and build the “F” set. This transmitter differed little from the
“D”or“E” set of General Electric (GE), butserves asa point of departure
from GE’s domination of RCA equipment supply. RCA had already
made their own vacuum tubes and condensers for the GE sets, but about
this time, began producing complete transmitters. The first RCA
designed transmitter for Bolinas was the “S” set. It utilized the new
forced aircooled triodes, the 891, and was plate amplitude modulated.
The“S" set was an AM short-
wave broadcast unit for voice
and music, with an output of
20kilowatts. About the same
time, RCA had purchased the
“U”setsfrom the Bunnel Tele-
graphCompany. The “U” sets
were more powerful than the
“S” sets, but they had a ten-
dencytoward instabilityin the
power amplifier. These were
high fidelity, amplitude modu-
lated transmitters with an air
cooled platemodulatorand a
large single water-cooled tri-
ode, which required an inde-
pendent distilled water-cool-
ingsystem.

At this point in history,
World War Il was under way
and the “U"and “S” setsserved
inpropaganda broadcastingto
Japan. The station was surrounded by army soldiers to protect against
enemyattack. Bolinas had become a primary U.S. radio communica-
tions terminal, making it a likely target. The Japanese had already
destroyed the RCA station on the Philippine Islands. The U.S. Navy
reentered the scene, reenergizing the old 18 kilocycle wireless alterna-
tors and erecting a new Alexanderson multiple loaded antenna
network. The Navy still needed Marconi’s wireless technology to
communicate with its submarines, as RCA's electro-magnetic radio
was incapable of thistask. The Navy also utilized RCA transmitters for
surface communication, constructing its own Hertzian Dipole anten-
nas for the task. Several signal corps water cooled triode (129B)
transmitters were installed in the Marconi Building. With a powerout
of 10 kilowatts, these became the new KPH transmitters after the war.

When the war ended, so did wireless — for good. Tesla and
Steinmetz were long gone, and Marconi was history. DeForest was still
alive, but only Farnsworth wassstill inventing. Then there was Samoff,
whose RCA had grown to be one of the most powerful corporations on
earth, leavinga trail of dead inventors. The Navy left Bolinas, junking
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The antenna field today at what was once the Marconi Wireless
Station, Bolinas, California.

the alternators. Another layer of breakage went over the cliffs to be
consumed by clay and salt. The 10 kilowatt signal corps units, called
the “V” sets, remained, and there they served KPH until its final years.

In the 1950's the RCA Global Communication Facilityin Bolinas
underwent a massive expansion. Building Two had become over-
crowded with HF transmitting equipment and obsolete antennas. The
rhombic antenna exhibited outstanding performance and became the
principal antenna for point-to-point radic communication. The colin-
ear-broadside array remained the KPH ship-to-shore antenna.

The obsolete “A”,* B”, and “C” antennas came down, and fifty
rhombics went up over the postwar years, occupying three thousand
acresof land. A 50kilowatt, 500 kilocycle transmitter, called BL-10,
was installed in the Marconi Building. It used a single, massive, forced
air-cooled triode (the 5671), weighing over 100 pounds. A 315 foot
broadcasting tower with an aviation beacon lamp was erected as its
antenna. A shack was constructed at its base tohouse the large tuning
coils. A new building was constructed to house a new 750 kilowatt, 4
kilovolt power generatingset.
Drivenbya portengine from
a Navy L.8.T. landing ship,
thissetcould powerthe entire
town of Bolinas. A large addi- -
tion was made to Building
Two, called 2A. A 2500 kilo-
watt electrical system was
connected to Pacific Gasand
Electric (PG&E) tomeet the
growing station load — the
electric bill was $25,000 a
month.

By the mid 1950's, Mar-
coniand KPH hadgrowninto
a massive radio facility. The
lights in the town of Bolinas
dimmed when the telegraph
operatorpressed hiskey. RCA
Global Commuunications
handled virtually all radio traf-
fic to the Pacific. RCA in-
statled its new 20 and 40 kilowatt transmitters, called the “K” and “L”
sets. The “L” sets were amplitude modulated and the “K” sets were
frequency shift keying. These were refined units representing RCA’s
finest designs. Some of the control equipment, such as the BA-6A
limiting amplifier are still in demand to this day. Broadcasting and
teleprinter operations were covered by the “K” and “L” sets.

The 1960’ saw the development of a revolutionary new form of
modulation called sideband, a process of amplitude modulation that
allowed for greater utilization of power and larger channel capacity.
Through the use of voice frequency tone group (VFTG) multiplexing
the channel capacity per transmitter expanded from two tosixty-four
teleprinters. The Telesignal Corp. 101 and 102 VFTG units were
purchased by RCA and installed, RCA changing the name tagsto the
RCA 901 and 902 to make them look like their own. (This was typical
of RCA.) RCA scientist Kahn developed his brilliant envelope elimi-
nationand reinsertion (EER) exciters for the AM “L" sets, rendering
them powerful sideband units with no need for wasteful linear power
amplification.
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RCA Global continued to grow in Bolinas with numerous radio-
phorto, broadcast, teleprinter, and telegraph transmissions. The station
load had grown to 1000 kilowatts, and the PG&E Alto Line (Mill
Valley) following the Dipsea Trail was nolonger able to run Bolinas and
RCA at the same time. For some reason PG&E had removed the
transformers that it had installed for the young RCA of the 1920's on
the 60 kilovolt Lakeville Line (Petaluma), and routed it to Woodacre
for the water department. PG&E had to runanew 12 kilovolt line back
to Bolinas to serve the station. Two lines, the Alto and the Woodacre,
along with its 750 kilowatt alternator, rendered the station a major
power center. More transmitters were installed, new linear sideband
units called the “H" sets. Like the “K” and “L" sets they utilized forced
air-cooled tetrodes. The power out was 10 kilowatts average and 20
kilowatts peak. Allmodulation was performed at low power levels, thus
there was no plate modulator, making for a very compact unit. Some
40 transmitters were now in operation, and over 60 antennas had risen
to full glory. Its communications capacity pushed to the limit the old
lead and paper telephone cable, which was put up by Chinese laborers
in the 1920’s along what was to become the Pacific Coast Highway.

Asthe 1960’s came toaclose, communication technology began its
shift toward satellite systems, where 200,000 teleprinter channels were
possible. Rumblings of the closure of KET were in the air. Again the
ocean cliffs — two “B” sets, 9BB and 11 BB, went over in large chunks,
soon followed by the “S” sets. This time however the clay and salt did
not claim another era of Bolinas. A group of young high school science
students from the Air Force town of Novato were dragging a piece at
a time to their garage laboratories. RCA allowed them to freely enter
the station and gather what had not gone over the side. One of these
studentshad reassembled 11BB in his parents twocargarage. The next
generation of radio development was on its way.

By the early 1970', things did not fare well for RCA Global in Bolinas
— KET started to disintegrate, David Samoff was dead, Marconi
became small letters in a history book, and Tesla who? RCA had no
head and flailed like a chicken. The old employees that worked the
wireless were in their graves. A single channelremained totheistand
of Papetee. The crew was down to two in the dayshift, Jim Bourne and
fvan Neilson, both old men now. The buildings were empty at night,
soa cyclone fence was put around to keep out vandals. The Marconi
Hotelstood open to vandalism and its records blew away in the wind.

RCA haddecided tojunk everythingin Buildings 2 and 2A, except
the “H",*K”, and “L" sets of postwar design. However, the local RCA
administration transferred it to the new adult science students. They
leased a 3000 square foot warehouse space in San Francisco, known as
Project One. These individuals, as well as local Vice President Jim
Hepburn, himself an avid and brilliant radio experimenter, felt that
new developments were possible in high frequency radio.

The U.S. Navy again reentered, and, through the Coast Guard,
constructed station NMC at the Palo Marin edge of the RCA property.
Thistook over the vital functions abandoned by the dying RCA Global.
KPH still remained functional and intact, however, being a different
branch of RCA called Radiomarine Corporation of America.

By 1975 RCA tumed the propertyover to the National Park Service,
abranchofthe U.S. Departmentof the Interior, for preservation. RCA
leased back what it needed to run the marine operation KPH, the ships
didnot wantsatellite communications. At this transition point a group
callingitself Commonweal gained access to the site through the trust
for public land. Commonweal, a political organization, showed no
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regard for the historyof the station, nor for the efforts of those operating
and preserving it. In a period of five weeks, Commonweal had de-
stroyed the entire contents of Building Two and sent all historic notes
and records into the dumpster — KET vanished to the winds.

Attheonsetof the 1980’s, only little of KPH remained. The “V" sets
in the Marconi Building sat dead. BL-10 remained the only active
transmitter in that building. KPH operation wastransferred to the "H”,
"K”, and “L” sets in Building 2A. These sets were adapted to telegraph
operation, something that they were not designed for. Building 2,
gutted of its shop and radio equipment, was sealed off by Commonweal
and converted into office space and a party hall. Only one of the science
students, who now was a professional radio engineer, remained. He
operated a small research laboratory in the Alexanderson roomof the
Marconi Building, repairing and installing cables for RCA and
Commonweal to eam his stay. Eventually he was forced out.

KPH, under the management of Ed Brennen, was allowed to decay
rapidly. The aircraft beacon was dark, and rhombics crumbled to the
ground. Rigging by unqualified persons caused a major electrical fire
that destroyed the 750 kilowatt generator. Radioreceivers were thrown
from second story windows to assure destruction, despite the mandate
topreserve them through science education and study at Sonoma State
College.

In the mid 1980’s GE retumed, this time not to create, but todestroy
what RCA and Commonweal had not. The *V" sets were smashed up
by locals and dumped in a creek bed, except for a few scraps saved by
alocal fisherman. The remaining laboratory equipment vanished. A
guardian of the old Marconi Building, the BL-10 remained active,
electrocuting the last RCA employee, George Gieser, asif in an act of
retribution. This was the only person to be electrocuted since BL- 10
killed one of the RCA’s first employees in 1920.

KPH limped along under GE. With rigged antennas that often
caught fire and transmitters that performed poorly, the station could
not be heard by its own customers. A glimmer of hope appeared,
however, as the up-and-coming Globe Wireless Co., which had grown
outof KPH's competitor, KFS of HalfMoon Bay, applied to the Federal
Communication Commission to take over the Bolinassite asithad done
with so many other sites around the world. The FCC denied Globe
Wireless and instead it was turned over to MCI. MCI threw together
alow cost system utilizing cheap 4 kilowatt transmitters made bya ham
radio outfitcalled Henry Radio Co. The crumbling mass of thombics
were heaped into a great pile and four of the original Type “B” towers,
which stood since 1938 without a spot of rust, were sold to a foreign
country. MCl shabbily erected a new set of colinear broadside arrays.
These required debuggingby the still present, lone radio engineer and
experimenter who, after having his new wireless antennas in town
destroyed by Marin County sheriffs, now lived in his carin the antenna
field. Perhaps his newly found radio theories could now find commer-
cial application under MCI.

Under MCI, KPH traffic dwindled to nothing. KPH could never get
business from American ships due to the lingering hatred of David
Samoff, the murderer of wireless. MCl announced impending closure,
and the remaining customersbailed to Globe Wireless. Station man-
ager Jack Martini courageously rode his ship to the bottom in the
maritime tradition.

Finally as Hong Kong fell toChina, KPH died, its frequencies sold
to Globe Wireless. BL-10 was wrecked by vandals and the Marconi
Building stripped of its power source. The building deteriorated rapidly
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under Commonweal stewardship. Marconi's once great radio facility
lay in ruins, and one of the earths most significant radio hot spots sits
silent with the exception of NMC. I, however, am the lone radio
experimenter and am far from silent. The underground wires of
Alexanderson are still present, waiting to sprout into a new form of
wireless.

Atpresent, in 1997-98, wireless transmission is considered a prehis-
toric technology, replaced by a vastly superior one of electromagnetic
radio. But is radio really superior, or is it 2 mere shadow of a wider
reachingscience! When onelooks back in history, as recently done by
Mr. Vassilatos in his compendia, it is found that early wireless systems
notonly exhibited significantly tess propagation loss and deviation, but
also required no batteries or power supply. In fact, it can be seen that
some exhibited the properties of energy producing rather than energy
consuming systems. Such were those of Nikola Tesla. Is this why KPH
and similar stations are forced toclose and
new lawsrenderingradioillegal arein the
making!

[t must be remembered that the first
wireless detectors involved mechanical
force between coils, the welding together
of metal chips, or the heating of fine wires,
allof which require the reception of sub-
stantial quantitiesof electricenergy. There
were no batteries. Modernistic radio re-
quires amplification of millions to render
the feeble electro-magnetic waves pow-
erful enough to produce the same result.
The amplifier of course requires batteries
or some other source of energy. It was
found in the early years that direction
finding systems utilizing wireless impulses
exhibited little orno deviation, whereas
those systems utilizing electro-magnetic
waves suffered from scatter and propaga-
tion disturbances. Wireless impulses obvi-
ously travel amore direct path thando the
dispersive electromagnetic waves utilized
today. Itis further found thatthe emana-
tions from wireless coils and condensers
were utilized by medical doctors to abate
avarietyof diseases, whereas electro-mag-
netic wavesare an acknowledged hazard
to health.

Itisinstructive to examine certain tech-
nical distinctions existing between wireless technology and the radio
technology of today. Itis also instructive to examine the efforts to block
the scientific research and experimentation (at locations like KPH
Bolinas) required to revive animportant technology.

In electric wireless systems there exists areciprocal relation between
the energy of the antenna network in contact with the space and the
utility that supplies power to the wireless transformers. Thus the
reactance of the antenna network appears as areactance to the power
company, if the wireless system is so adjusted. Therefore, itis theoreti-
cally possible for the wireless system to become a supply of electrical
energy to the power company without burning fuel. In contrast, the
load offered by contemporary radio systemsis a pure resistance to direct
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Galactic life in a light bulb? Cosmic forms
appearin plasma discharges inside glass bulb.
Created by Eric Dollard at the old BSRF Labo-
ratories, Santa Barbara, California, 1988.
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current, the very archetype of the destruction of electric force —
nothingis returned to the power company.

Another distinction is that wireless networks such as the Tesla
oscillation transformer, Alexanderson multiple loaded antenna, orthe
Marconicoaxial antenna, all exhibit frequencies and wavelengths of
higherorder than those of electro-magnetic radio. These factors exist
as complex quantities or conjugate pairs. Their propagation involve
factors beyond distance and velocity, thus transmission wit' oul travel
through interveningspace. Electro-magnetic radio wavesar. inexora-
blytied to the effective velocity of light and the impedance of distance.

Ultimately it must be stated that the distinction between electric
wireless and electronic radio is that wireless engineering is ascience of
the xther and radio engineering is a science of physical matter.
Wireless theory considers space to be filled with an all permeating
aether, this ®ther possessing the capacity to store and transferenergy
in the form of a pair of conjugate fields of
induction. These are called the magnetic
field and the dieectric field. Analteration
of the field intensity at one location results
in an alteration of the field at another
location, irrespective of distance. From
cosmic forcesand not human artifice, wire-
less networks ultimately are self powering.

In contrast, modemnistic electro-mag-
netic radio theory considers space to be
empty and distorted. Propagation is ef-
fected by a forced spray of photonic par-
ticles, traveling at the aforementioned ef-
fective velocity of light. Magnetic and di-
electric actions are ignored, and instead
the actions of physical particles like elec-
trons serve to store and transfer energy.
Distance and velocity are the principal
factors, and the continuous consumption
of energy isrequired, supplied by an artifice
such asabatteryorengine driven genera-
tor.

The loss of the ztheric science of wire-
less and the supplanting of radio can be
attributed to a pair of causes, conflict be-
tween the various pioneers of wireless and
the subjugation of science and philosophy
by corporate force. DeForest vs. Fesseden
vs. Armstrongvs. Marconivs. Teslavs. etc.
was the way that wireless developed. Not
only did these individuals not completely understand their own
discoveries, but acomprehensive science did not exist to unify them.
The situation was further compounded by corporate moguls entering
the science with capitalistic forces that fueled the conflict, and by
institutions that favored dysfunctional theories. Names like Sarnoff,
Morgan, and Rockefeller were the principals of this factor, a historic
example will serve to illustrate the condition. Long distance cable
telephony was set back many years by the British Royal Society's firm
denial of the dielectric factorsinvolved in the transmission of impulses
through the long undersea cables and telegraph impulses were smeared,
thus limiting the speed of transmission to slow rates. The brilliant
Scottish theoretician Oliver Heaviside demonstrated in his archetypal
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telegraph equation that the dielectric term RC had to be brought into
accord with the magnetic term LG to facilitate the undistorted
transmission of electric impulses.

The Physics Institute declared Heaviside afooland forced the cable
business to labor under an unbalanced understanding of the electric
forcesinvolved. Later electrical scientist Michael Pupin, a contempo-
rary of Tesla and Marconi, developed a physical realization of the
Heaviside Theorem known asthe “Pupin Coil.” This development was
quickly bought up by the young American Telephone and Telegraph
Company (AT&T). AT&T holding patent rights to the Pupin, or
loading coil as it became known, gained absolute control over the long
distance telephone business. Oliver Heaviside, who can be given credit
for establishing the entire ground work for electrical engineering
mathematics, diedin poverty and was promptly forgotten. AT&T grew
into a companyof great wealth and power. If not for the effort of Charles
“Proteus” Steinmetz, much of Heaviside’s work may have been forever
lost.

Theexactsame condition exists today with regard to radio and the
more generalized wireless, except with a less favorable outcome. As
shown by the Heaviside in his electrical equations and further devel-
oped by myself in the tradition of Steinmetz, wireless transmission can
be shown to involve a conjugate pair of propagations, the electro-
magnetic and the magneto-dielectric. Electro-magnetism and the
adulteration of its theories by Einstein and the like has become the
accepted element of the propagation of electric forces. The conjugate
magneto-dielectricity, and the brilliant presentation of its dimension-
ality by Rudolf Steiner and his followers is denied by the corporate cable
institutes. But, as with the cable long distance case, electricity plays no
favorites, and radio transmission suffers from analogous distortions.
The archetype of conjugate pairs exists everywhere, however, and
some examples will illustrate.

A verysimple analogis the male and female of a given species. The
species can only propagate as a conjugate pair, the male being the
dielectric and the female the magnetic. Likewise, the branch and root
of a plant wotk together as a conjugate pair, the sunlit branch as the
magnetic and the root in darkness as the dielectric. An excellent
example insymbolic representation is the final choralmovement of G.F.
Handel’s Alexanders Feast- “The Power of Music.”

The learned doctors’ physical science will hear none of this heresy,
and continues to labor under the delusive mathematics of chaotic
uncertainty. Modemistic music serves analogously with its painful
screeches and howling, empty of spiritual content. Popular music is
reduced toacomputer generated sado-masochistic march. This patho-
logical social conditionis brilliantly analyzed in the writings of Wilhelm
Reich under titles such as The Mass Psychology of Fascism and The
Murder of Christ. Needless to say Dr. Reich died in a federal prison.
Modermismacceptsno criticism.

A finalillustration exists right here at Marconi’s KPH in Bolinas. In
a simple laboratory made from so called obsolete radio equipment
salvaged from the hammer and axe of the “lehmed"” doctor, a remark-
able discovery has been made. Through the application of wireless
principles, cosmic superimposition was effected on the work bench.
Sunsand stars in stunning Galactic form burst forth, creating matter
and energyon the spot, yet across the bay at Livermore Lab, with billions
of kilowatt-hours and dollars no such thing seems possible, but the
kilowatt dollars continue to flow. Afterall, you pay forit. O
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BORDERLAND VISIONARY:

The Life of

Sir William Crookes

by Gerry Vassilatos

assembly of highly venerated persons, the mere mention of whose

names is sufficient to evoke inexpressible sentiments. Some of
these have been justly venerated to a station which is not inordinate,
being of such grand stature in their achievements that to deny them
due homage would be unjust. We note that afew of these distinguished
ones so deeply touched each their generation, that whole epochs
became intimately associated with theirnames alone. How beautiful
and fitting that we find it often quite impossible to mention certain
scientific periods without first recalling them, name by name. These are
the doorkeepers of an epoch, who names must firstbe acknowledged,
evoked so to speak, before being permitted entry into their realms of
knowledge. No greater earthly glory can be acquired by mortals.

I N the pantheon of our qualitative science there stand a grand

ROYAL

The Royal Society had gathered to hear alecture by one of the most
eminent members who had ever blessed their halls. Afterhavingbeen
announced by the president of the Society, the principle speaker
walked to the large proscenium area, took his place behind the wide
demonstration table and began to speak in a fervent, ringing voice. He
was elderly, formally dressed in a black waistcoat of a former time. The
loose black evening cravat wrapped the high white collar, and neatly
framed the now radiant face.

Bright and cherubic, inglittering spectacles, the guest looked down
for a brief moment. [t was as if he lingered in some wonderful clear
peace, awaiting an inner impulse to speak. His trimmed silvery mous-
tache and the pointedsilvery beard lent an otherworldlyair, and as he
looked up again all eyes came to rest upon the curious elfin figure. This
was not the fitst time that the assembled members of the Royal Society
had seen the wonderful Sir William Crookes. No one present in that
assembly could have long remained ignorant of the man standing
before them. Sit William and his mysterious investigations into Radiant
Matter had captivated the greatest minds of his time. And while most
believed that the ztheric implications of his work had been explained
away, there remained a lingering suspicion among adwindling mem-
bership that he had eluded them all with a far deeper secret.

“When [ was asked a month or two ago to illustrate in this theatre
some of my recent researches on high vacua, I exclaimed how is it
possible to bring such a subject worthily before a Royal Institution
audience when none of the experiments can be seen more than a few
feetoff?” Two former decades had passed since his first demonstrations
on Radiant Matter were given. It might as well now have been a former
age. Sorapidly had the scientific movement taken the industrial world,
thac the famed Crookes Tube seemed to be an antiquated and
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elementary device.
But perhaps then, few
had actually compre-
hended the fullmean-
ingofthatsimple “an-
tique.”

He once believed
thathehadbeen care-
ful about elucidating
these matters. He also
believed that his original dissertation, presented in 1879, had been clear
and forthright to the illustrious Society. There was no reasonfor him
todoubt his proficiency in the lecture hall. How far can facts be twisted,
taken from fact and distorted into rumors? But over the long decades,
he sadly observed a peculiar reaction which repeatedly worked to
dispel any new advancements in thought. There were those Society
members who, after both having seen his classic demonstrations,
somehow failed to sustain the precise message which had been deliv-
ered to themn. Thisstrange principle maintained an arrested conscious-
ness in the scientific ranks of the Society, rendering them incapable of
philosophical progress. And without first appreciation for philosophical
principles, there would never be true scientific progress.

“Like a traveler exploring some distant country, the wonders of
which have hitherto been known through reports and rumorsof a vague
and distorted character, so for years [ have been occupied in pushing
an enquiry into a territory of natural knowledge which offers almost
virginsoil to the scientific man”. The majority were now unable to hear
the simplest ofhis statements without somehow automatically “reinter-
preting” his ideas. This automatic process consistently obscured topics
which opened to the more vitalistic aspects of natural lore. This
degenerative process obscured the real impost of his work, that which
literally claimed to point a way toward a vision of deeper dimensions.
Butin them, he perceived a growingignorance, which was notsomuch
adarknessof intellectual resource, but a darkness of intellectual use.

The amount of factual information had increased beyond the
ability of science to remember all that had been observed. But the
mannerinwhich these facts were reorganized and reinterpreted which
deeply distressed Sir William. “Are we to investigate nothing till we
know it to be possible?” In his estimation, science was on the verge of
an important divergence, one which limited scope by a stringent
doctrine. It would thus become polarized, on the one hand opening up
to new awareness, yet on the other resisting change.

“It is not reason which convinces aman, unlessa fact is repeated so
frequently that the impression becomes like a habit of mind.” Whathe
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now recognized was far worse than scientific agnosticism. Having
miscarried the vision which had been faithfully delivered to them, the
younger generation of “scientifics” had chosen a selective number of
facts, and certainly not the philosophy. It was rather like being given
alovely rose bush...cutting off a few roses, and then killing the shrub!
The eradication of all things pre-modem seemed more importantto the
young scientific revolutionaries than the reverence of learning, of
knowledge, and of a deeper vision.

But this revulsion of all things pre-modem manifested an unmistak-
able tendency to repulse and repudiate themes which were Vitalistic.
And the lifelong theme of Sir William Crookes was a Vitalistic theme.

“Withall mysenses alert and ready to convey information, believing
asIdo that we have by nomeans exhausted all knowledge or fathomed
the depthsof all physical forces.” So here stood the very personification
of that antique worldview, and the Hall was nevermore divided in their
opinion of his presence near the proscenium. Having well compre-
hended the present dilemma, Sir William fully intended to baffle the
minds of his younger antagonists. “The consciousness of my senses,
both of touch and sight...and these having corroborated by the senses
of all present...are not lying witness when they testify against my
preconceptions.”

Many had already critiqued his past works in the scholarly journals,
mocking his “simplistic” views. But he was not concerned that his work
was being critiqued, somuch as that the Victorian approach toscience
was being critiqued. There was already an established background of
biased thought, a progressive epidemic of erroneous doctrine. “Ifanew
fact seems to oppose what is called a ‘law of Nature,’ it does not prove
the asserted fact to be false, but only that we have not yet ascertained
the laws of Nature...or not learned them correctly. And if you find a
fact, then avow it fearlessly, as by the everlasting law of honoryou are
bound todoso.”

He fully intended on thwarting the proliferation of this doctrine by
throwing a few simple facts into the group mind. Any convincing
polemic in the Vicrorian tradition would stand to confront the new and
alienatingquantitative science. The well-organized machinery might
be disrupted by an experiential form of sabotage. He would attack their
dead view of the world by giving them such an irrefutable experience
of his realm so as to haunt the Hall and its annals for a century if
necessary.

GEMS

When his work with electrostatic discharges in vacuum was first
brought forth, it was immediately wrangled into a theory of particles
and quanta. For Sir William, his experiments with ultravacuum began
asan extension of experiments performed by Baron von Reichenbach.
His intention was to test those early experiments by which the Baron
discovered a luminous emanation exuded by magnets in vacuum. Sir
William's thought was to extend this principle to an exploration of the
electrostatic field in vacuum. Would the electrostatic field reveal a
new world of Light when the vacuum was very high? But that noble
name of Reichenbach was forgotten by his colleagues, buried along
with Mesmer and Galvani. The work of each of these legends, in their
study of vital force, had somehow managed to offend the intellectuals.
Their scientific approach had no place for vital energies.

“New forces must be found, or mankind must remain sadly ignorant
of the mysteries of Nature. We are unacquainted with a sufficient
number of forcesto do the work of the Universe.” The only recognized
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forces consisted of gravitation, magnetism, electrostatics, and the new
nuclear force. Theories which might asmuch as intimate the existence
of soul, spirit, or vital force were very much despised. Sir William had
long championed the notion that the qualities of matter were not
sourced in their “atomic focal points.”

In these experiments with ultravacuum tubes, Sir William had
consistently observed that matter was possessed of a whole and con-
tinuous nature, bearing qualities which emerged into our world from
a “fourth state.” The process of allowing matter to expand in an
ultravacuum seemed to reveal these qualities in the complete absence
of inertia. Had he found an experimental means for proving the
existence of Platonic Solids? His classic work with vacuum discharges
was concemned with the deep mysteries of space, of a peculiar black
radiance, of radiant matter, a fourthstate, of force, and of light. In their
ultimate implications, Sir William intended to instruct on certain
aspects of the human aura, the world of ectoplasm...the world of matter
in the fourth state, of intimations concerning the luminiferous ®ther,
and of consciousness.

Tonight he hoped to again clarify and' disentangle the singular
distinctions of his original thesis from all the confusion which had
transpired in the intervening decades. Those younger and more
discourteous appointees had already been taught to reject Vitalism
without so much as abreath. The rejection was becoming automatic,
easy. [t was unbefitting for scientifics to refuse skeptical examination
before repudiation. For them, the gentlemanly figure was merely an
silvery antiquated curiosity who was satisfied to delve in dubious and
unscientific realms of research. Worse. For some, the legendaryname
of Sir William Crookes had already been “tainted” because of his
willingness toexplore psychokinesisand other paranormal forces, as did
Baron von Reichenbach before him. Many did not therefore wish to
hear Sir William speak at all.

But he had longtime experience of the audacious accusations
levelled against him for this research on the paranormal. Sir William
had already prepared himself against this prejudicial atmosphere, and
fully intended on dispelling the many intolerant presumptions in the
audience. And yet he managed an unearthly jolliness! He was not
vindictive, but was rather soft in approach. He would summon all the
magic in his delightful devices, his arsenal of marvels, to reach these
darkened minds.

Inaddressing the Royal Society he hoped to haunt the whole world
of Science with a deeper view of natural reality. A vitalistic view.
Toward this end, he would use one weapon: sensation. Direct, tactile,
and irrefutable. Sensation would work with him, achieving some new
reawakening.

“The kindness of your late secretary, Mr. Spottiswoode, placed at
my disposal his magnificent induction coil, not only for this lecture, but
for some weeks past in my own laboratory; thus enablingme to prepare
apparatus and vacuum tubes on a scale so large as to relieve me of all
anxiety so far as the experimentalillustrations are concemed.” His face
shone, a childlike willingness to share what he had learned. This
brotherly nature and merry mood was a birthright which he inherited
from living in a large extended family. He was fun to watch! As he
began, amercurial levity filled the hall, and the mere mention of each
supportive discovery in his theme filled the many diverse listeners with
an enthralled sense of mystery. While he spoke, the august assembly
was silent.

“Anomalies maybe regarded as the fingerposts along the high road
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of research, pointing to the byways which lead to further discoveries.
Now these residual phenomena, these veryanomalies, may become the
guides to new and important revelations.” He was always sensitive to
atmospheres and vibrations. In surveying the Hall, he was now also sure
that his audience had lost all awareness of his principle reasons for
conducting those first experiments in high vacuum electrical dis-
charges. But he was energized by the prospect and, having brought
forth his now classic tubes from their dusty old glass cases, was fully
ready to command the scene. Surrounded by his now-famous collec-
tion of large vacuum globes and specially designed Ruhmkorff Coils,
his eyes twinkled with delight.

His wasa voice which had the power to convince and thrill. “In the
course of my research, anomalies have sprung up in every direction. |
have felt like a traveler, navigating some mighty river in an unexplored
continent...and promising rich rewards of discovery for the explorer
who shall trace them to theirsource”. He was amodel of the romantic
and heroic Epoch, enabled by some wonderfulinner force to formulate
concepts which had previously occurred tono one. It was the manner
in which his mind managed to “ask the right questions,” “see the right
effects,” and “make the right connections” that set him apart from most
others.

“In Science, every law, every generalization, however well estab-
lished, must constantly be submitted to the ordeal of acomparison with
newly discovered phenomena...and a theory may be pronounced
triumphant when it is found to harmonize with, and to account for facts
which, when it was propounded, were still unrecognized or unex-
plained.”

Thoughhismanner was cordialand cheerful, he did not lack in the
disciplines required by his profession. Of the scientific professional he
said, “[H]aving once satisfied himself that he is on the track of a new
truth, that single object should animate him to pursue it...without
regarding whether the facts which occur before his eyes are naturally
possible orimpossible.” Indeed, in this theme, he penetrated avenues
of contemplation which were positively astounding. His was a vibrant
and inspiring mind which was exceptionally creative on a great many
issues of natural science.

“The little bye-lanes often lead to the most valuable results. After
awhile the facts group themselves together and best tell theirown tale.”
This rare and innate forte permitted his subtle but decisive ability to
shock and surprise his students. But he laughed and chuckled as he
spoke. Was this a scientist...or a magician? For those who loved Sir
William Crookes, this wasquite an event. Here was a reasonable lesson
on a field of inquiry having potentially unreasonable directions.

But the audience was not filled with his admirers, of this he was well
aware. Some had already committed the most unforgivable and
ungentlemanly acts of cowardice. Having attacked his investigations
in the scholarly journals, there were those who attended in order to
obtain more evidence against his methods and themes. Those persons
sat in his audience. But he had no animosity toward them. None was
left amid the joy of love, the joy of illuminated wonder.

“Dr. De La Rue, who occupied the chair, good-naturedly chal-
lenged me to substantiate my statement that there issucha thingasa
fourth, or ultragaseous state of matter. | had no time then to enter fully
into the subject, but as I find that many other scientific men are in
doubt, I willnow endeavor to substantiate my position.” The lecturer
surveyed the hall. Sir William was an exceptional master of the
dramatic, exercising a distinct and unique flair by which had also
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become renown. Besides presenting a strictly scientific thesis, he
thoroughly exploited the more theatrical aspects of the lecture hall.

Each aspect was part of hismethod, amethod designed to stimulate
an epiphany in each hearer. Metaphor was often more valuable to his
method than mathematics. He knew how to move the inflexible pride.
Drama and other emotionally provocative movements were always
successful in stimulating the prelude to learning, to true change.
Without drama, there could be no impression in the icy world of the
Royal Society. Radiance and color, darkness and Light. The prelude
to Light was darkness. But before light could penetrate the mind, before
it became a beauteous contrast toisolating emptiness, there had tobe
an immersion in darkness. The room was therefore necessarily dark-
ened for several moments. When all eyes were now accustomed to the
dark, his voice rangout quite suddenly. “One of the most noteworthy
properties of Radiant Matterisits power of exciting phosphorescence.”
In an instant, out of the deep darkness, a green light flickered
momentarily in midst of a large glass globe.

His beaming face was semitransparent as the pure green rays flooded
the Hall. “My earlier experiments were carried on by the aid of astrange
natural phosphorescence which glass takes up when it is under the
influence of the radiant discharge; but many other substances possess
this phosphorescent power in a still higher degree than glass.” The
current was applied to another globe, one which housed a large mineral
crystal. Asitsprangintoa blue brilliance, the room grew hushed once
more. The colorfilled the entire room. “When this sulphide of calcium
isexposed to the discharge in a good vacuum, it will phosphoresce for
hours.” Withdrawing the electrical current, the stone continued
glowing as brilliantly as if continually stimulated by an unknown
radiant source.

“Without exception, the diamond s the most sensitive substance [
have yet met for ready and brilliant phosphorescence.” The diamond,
mounted on a post within the large globe, was now glowing in a vivid
green light. The sight moved the entire room. Everyone leaned forward
to see, to gain some sense and feel of the phenomenon. Sir William
smiled with glee! There! The vibrancy of that wonderful diamond light
was fast melting away all academic resistance, all the critical effrontery,
all the callous aristocratic pretense. Thatdiamond light dissolved every
personal wall, releasing the child in each member once again. The most
acrid of academes remained positively entranced by the glow of his
lamps.

Their vitality returned as fresh as springtime. It was as if many of
them were awakened from a deepsleep of the mind. And here was his
brilliant, wordless theme at once unfolding! His commentary was just
asresplendent, deeperin fact than the light which now issued from the
vacuum tube. His joyous voice continued. “Nextto the diamond, the
tuby is one of the most remarkable stones for phosphorescing.” Assis-
tants quietly switched off electrical power from the large Ruhmkorff
Coilin the center of the demonstration table. Electrical connection was
established with a second large globe, an elongated ovoid.

“Nothing can be more beautiful than the effect presented bya mass
of rough rubies when glowingin a vacuum.” As the current wassilently
applied, the entire large ovoid globe became adazzling red light. “They
shine asif they were red-hot.” The color permeated the room. “In this
tube of rubies, there are stones of allcolors...the deeperred and the pale
pink...but under the impact of Radiant Matter they all phosphoresce
with the same color.”

VERMILION
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Rubies. Collections of rubies. He looked out into the crowd from his
place behind the table. All faces were clearly seenin that red radiance.
Each reflected back varying degrees of that pure and deep vermilion
light. As he observed this remarkable effect on the face of his audience,
he thought aloud. “It scarcely matters what color the ruby is to begin
with...under the impact of Radiant Matter, they all phosphoresce.”
Some managed to derive from that phrase deep meaning.

There were those who long lingered on that phrase, for it taught a
multitude of lessons quite all at once. This was the remarkable manner
and style of Sir William. He always managed to speak on several
simultaneous levels. Onone level, there were the scientific revelations.
On another, the social implications. On yet another, the personal
revelations. What was it about his personality or subject matter which
permitted this astounding juncture of consciousness?

The deep light of his rubies flared into a deeperand more brilliant
light. The wonder of his life was not unlike these wonderful glowing
tubes. He had come out of the darkness, out of a peculiar class vacuum,
was touched by some thrilling and inscrutable energy, and became
suddenly radiant! And here he was, as so many previous appointments
had invited, standing and lecturing to the Royal Society. How had it
happened, that he of all people was granted such favor as tobe elevated
to his present station?

Between the thoughts which were now flooding the hall, between
the linesof his lecture, between the strokes of asecond hand, he quietly
turned his gaze to the radiant rubies foranother look. Just then, just as
he paused to gaze into the deep red light of his ruby tube before opening
theswitch, Sir William looked into another world. A window suddenly
opened to him, and he looked in. The innocence of his childhood was
always close to the surface. He recalled how his mother would called
to him from the lower floors of childhood’s home. He had been
wondering at the morning sunlight far too long, gazingout at an upper
windowpane. The otheryounger children had already surrounded the
kitchen table and were awaiting his presence.

Seated and ready for morning prayers, breakfast, kindly admoni-
tions, and school, the family waited for the eldest son to take his place.
As William quickly arrived, it seemed to him that the entire household
was full of light. Light was everywhere, or was it just an afterimage?
Seated near his father, and casting his gaze all around him, he saw the
light glowing in hislittle brothersand sisters. No, he was sure. This was
no disappointing afterimage. This was the light of life, and it merged
with the sunshine in a most remarkable way.

William loved to hear his father’s many accounts. His father was
something of a wonder, a life filled with a hundred episodes. Those
were the days when families sat at table together, respectfully hearing
thetalesand admonitions of their elders, Each ofhis father’s stories had
their distinctly miraculous tone. The chapters in his life read less than
that of a poor tailor from the country, and more like the chronicle of
aminor prophet. Hisfather wasbom of poor parents, amisfortune at any
time in English histoty. In England, being born in poverty, meant that
one died in poverty. There were no informal means for achieving some
kind of social mobilityin the rigid caste system. No mobility whatsoever,
except for the occasional “accidents.” And the elder Joseph Crookes
certainly attested to these, although he never believed in the “acci-
dent” of a divine blessing.

Outof poverty, in some inexplicable manner, his father was fortu-
natelyapprenticed toa master tailor who lived in his township. In time,
Mr. Crookes also successfully acquired the title of master tailor. Yet
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unemployed, the hope of rising out of his impoverished station seemed
dim. It was shartly after this sad realization that the smallest light of an
opportunity twinkled for him in the distance. The children always
liked this part of the story. Father repeatedly told how he had come to
London, poorand humble, in hopes of earning the smallest living. Used
to poverty, any work would have satisfied him. “Crookes” was an
unlikely name for anyone to trust. They all laughed. But this master-
tailor was no twisted branch, no prodigal son. Hard work, perseverance,
and prayerful diligence prevailed. Employed ina small tailor shoppe,
Mr. Crookes began his routine with great thanks. He was fortunate to
have secured such a position.

Soon, he was married to his second wife, Mary Scott. William, their
eldestson, wasbomon June 17, 1832. Then the magic in their lives grew,
for the elder Mr. Crookes suddenly found himself the focus of a
monetary whirlwind. [t wasone which did not cease its spinning magic
until a veritable trail of silver flooded the Crookes family purse. The
small twinkling light which had brought him to London became quite
abrilliant stream. From town to city. From poverty to riches. William
never tired of this wonderful story, this family history. Overand over
again, he tumed theepisodes in his heart. Once their message reached
his mind, he saw them as something of a sure hope. If his father could
have escaped poverty against those impossible odds, then he mightalso
further the fortune of his life. If only the same blessings were on him,
who knew where the paths would lead?

Without that inscrutable blessing, so obviously atwork in his father’s
life, William knew that he might never have had opportunity to study
natural science. And natural science was what his heart loved best. He
was thankful, grateful for all those about him. But the clock struck the
hour, and the family parted until dinner once again. William was off
to a day of lectures and laboratory exercises at the Royal College of
Chemistry. His father's kind eyes spoke in silent approval. William was
not going to be a tailor. Just as well, he was exercising a new kind of
apprenticeship. This was a new world, was it not? Was anything
impossible?

William would try to do as his father had done. This sweet and
golden image of sunny early days neverfaded in his mind. Its treasure
merely withdrew at times, slipping beneath a red setting sun. The sea
softly rippled with other luminous thoughts. Red luminous thoughts.
The red radiance of his tubes reached their crescendo, flared more
brilliantly, and Sir William felt the Lecture Hall around him. He
withdrew the power, and watched the rubies sustain their individual
colorations. Their afterglow was a special effect which few ever
appreciated. He noted that only a few continued to radiate light.
Looking out into his audience, he saw the same effect. Some faces
shone more brilliantly than others. Some would not glow as brightly. Yet
others would show themselves incapable of reflecting any light at all,

Thisreverie, known to himalone, wasfar tootouching. He feltmuch
humbled. How ordinary he was in comparison with most of these
persons who were seated before him! He was not the sonof upperclass
breeding. He bore no aristocratic emblem. He had noancient lineage
to claim extraordinary right. But not one of them had the fire of light
within. Not one seemed to draw radiance from the light. Yet here he
stood, the son of a once-poverty stricken tailor. Here...among the
rubsies!

SPECTRUM
“The spectrum of red light emitted by these varieties is the same as
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described by Becquerel twenty years ago. There is one intense red
line...having a wavelength of about 6895...and a few fainter lines
beyond it, but they are so faint in comparison with this red line that they
may be neglected.” Indeed, only the brightest colors are noticed and
prized. He recalled the day he was entered into The Royal College of
Chemistryin London. [t marked the episede which proved to him that
blessings do not fade.

His was a biography which seemed in every aspect identical to the
good fortune of another young man. Years before, the young Michael
Faradaywas elevated to eminence. Though a bookbinder's apprentice,
it was the exuberant love of all things scientific which first attracted
Faraday toaudit lectures at the Royal College. Through asimilar series
of encounters, Faraday met the great Humphrey Davy, and became
his personal assistant.

When William Crookes was asked to be August Wilhelm von
Hoffmann's own personal assistant, adefinite turning point was reached.
[t was one which forever sealed his fortune. William so impressed the
master chemist with his innate and intuitive laboratory skills, that he
was soon invited to attend lectures at the Royal Institution. There,
young William heard presentations by the most eminent scientific
explorers of his day, a profusion of diverse topics. The meetings
introduced him to an innermost circle of the scientific world. The
prodigious honor was excelled only by an unforgettable meeting. How
wonderful it was that William Crookes met the great Michael Faraday
himself!

Faraday sought William out from the crowd, a rare and humbling
experience. Faraday had kind eyes, but spoke with a clear and
forthright voice. He had heard much of the youngman, and saw much
of hisown life in William. He strictlyencouraged the young man totake
up the pioneering study of chemical spectroscopy, promising him that
the greatest new chemical discoveries would there be made. William
took that advice as from a master. Years later his prophecy would be
fulfilled. Time had passed indeed.

Having thus recalled the great Michael Faraday, a bookbinder who
virtually established the world fame of the Royal Society, Sir William
added a few words in the way of tribute. “The great philosopher's
lecture on Radiant Matter was givenin 1816, when Faraday was twenty
fouryearsold.” Remarkable! Faraday preceded every major scientific
revolution by sixty years. He called for the lights. Were there, he
wondered, any young hearts out in the audience of similar affections
and intuitive skills? Were there any fervent and curious minds out
there? But his eyes scanned about the room, spying out only those
whose dispassionate expressions betrayed only a singular disinterest.

There was a time in which he had become angry with the excep-
rional lack of vitalityamong certain Society appointees, but gradually
grew to understand this as characteristic of the aristocracy. The bored
deportment of most who sat in the audience mayhave been the direct
result of patronage and breeding, but was certainly not the result of
artistic fervor and scientific temperament. These were the sons of
patrons and traditional families, who merely occupied their elected
posts. It was they who, through effete vanity usually obstructed the
discussion portion of the Society Proceedings with antagonistic inter-
ruptions; although such questions were designed merely to reempha-
size jurisdiction over the Society.

Oftheillustrious Society and its message to the world at large, they
seemed utterly incapable of offering anything in the way of adomment
orenrichment. Sleek and self-composed, there was nothing in the way
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of scholarship in all their thoughts. There was no spark of curiosity, no
scientific life in them. No love, no necessity to leam, 1o excel and
advance. One heard the dour temperament in the affected conges-
tions of their speech. Smug, arrogant, implacable, and reprehensible,
he knew who they were very well. And while he would do his best to
dissolve away that critical and elitist air with his animated bravado, he
did recall his first hurtful encounters with the gentry.

GLITTER

The path of hislife had produced aglory, butithad not been an easy
journey. The long night hours, the dusty volumes, the long thought
trails. These were internal struggles which evoked the deepest personal
transformations. The enrichments of knowledge required a demand-
ingdiscipline which could never be ill-spoken. The exhaustion of his
effort and much labor was not without its wonderful reward, its divine
response. One became radiant only afterhaving endured “the process.”
The dreams, hopes, failures, achievements...all those trials and errors
formed a unique tapestry, whose current and flood required a unique
willingness to press forward. Few of his elite schoolmates were willing
to abide the discomforts of such intense desire for even a moment.

Classdistinctions were very much alive and active in that day. It stifl
is. Their repugnant and smug misuse of all others had a dubious
distinction. It was world-famous! William recalled well the mannerin
which the aristocrats had never accepted his father. The status which
they proscribed to him was that of a mere servant, whose talents and
abilities were viewed as a resource for their personal service. Despite his
wealth and dignified stature, the aged Mr. Crookes was neverallowed
into the inner confidences of that upperclass.

This mistreatment extended to young William. He had sensed itall
around him in the College. There were those whose presence in the
lecture halls had nothing to do with scientific passion, nothing atall to
do with the need to learn. But there they were. In addition to this
effrontery, he was often excluded from their social clusters. Since his
father was a tailor, this was considered a mark of fundamental division,
abloton their potential social registration.

But William was indignant of these self indulgent traditions. He
bore his father’s station as the greatest mark of honor. He espoused his
father's teaching, and taught his own children that only in prayerful
effort and impassioned endeavor true greatness was won. Great men
were made, not born. He would rise above his detractots in avenues,
perhaps not in elitist isolation, but in achievement. When he was
scarcely twenty twoyears of age, he was appointed as Superintendent
of the Meteorological Observatoryin Radcliffe. His life had been a walk
inwonders. The new appointment, a straightforward confirmation of
prayer.

Within two years of this installment as Superintendent, tragedy
struck. His father passed away in the night. William was crushed, the
family in disarray. William, being the eldest son, was now to rear and
guide hisyounger brothers and sisters. They would forever look to him
formorale, guidance, and comfort. He would look to them forsolace.
It was a position for which he was admirably suited, but the loss of his
father deeply affected him foreverafter. The fortune, to which he was
heir, was wisely invested.

He had learned a great deal from the German chemist, Dr. August
Wilhelm von Hoffmann. It was with Dr. Hoffmann that William saw
the value of every new scientific find. Von Hoffmann viewed each
stray scientific fact and phenomenon as of paramount importance.
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Every natural effect was observed and valued. Each was aggressively
scrutinized as if it alone held some new secret to an entire world of
industrial potentials. Crookes saw the validation of ideals which
Faraday had quietly cherished. It wasin the employ of von Hoffmann
that William Crookes leamned the German ethic of free enterprise
firsthand.

He understood that German attitudes were not at all like the British
ones in terms of class and stature, a surprising and strangely comforting
discovery. The traditional system of dialogue berween ail classes,
professions, and occupations, became the essential secret of Nine-
teenth CenturyGerman Technology. Lines of communications were
opened toall for the good of all. This became too evident before 1870.
In the meteoric development of chemical process and metallurgical
applications, Germany had no equal in all of Europe. This was danger-
ous, and Crookes did not lightly esteem the imbalance of power in
Europe. But his subsequent accomplishments had several trenchant
motives, not the least of which was an importation of the German
scientific ideal. One was the expansion of the working class ethic, and
the extension of their rights in the realm. Another was the simple
undoing of the aristocratic element in the scientific circles. Their
obstructive influences had diminished every scientific revolution
which defied their aesthetic. And what was their aesthetic! The
methodical elimination of working class aspirations.

Restricting, limiting, and diminishing this dream potential among
the lower classes was first achieved by restricting attendance in higher
leaming institutions. This rule also diminished the chance that working
class persons would rise, if in mind only. This aristocratic rulership of
knowledge was also the principle reason why Vitalism was so deeply
despised among the British scientific aristocracy. But such knowledge
as William was amassing through his potent expertise was neither going
to be restricted or exploited by the rigid British structure on anylevel,
Here he drew the line. The secret was contained in a simple notion:
seek out the most obscure and strategic facts. Consolidate everybitof
knowledge in that field of study. Prioritize the knowledge.

“In the practical wotld, fortunes have been realized from the careful
examination of whathasbeen ignorantly thrown aside as refuse; no less,
in the Sphere of Science, are reputations to be made in the patient
investigation of anomalies.” Strategic knowledge would have its just
price and entitlement. The chemical industry of Germany was reach-
ingits European zenith. William recognized the importance of devel-
opingan equivalent industrial base in England. He telinquished his post
at Radcliffe without hesitation, and founded his own private chemical
laboratory. His expressed purpose was to follow von Hoffmann's ex-
ample. Later that year (1855), at the age of twenty four, William
married. His wife, Ellen Humphrey, was pleased to remain in London
ashe expanded his own privately owned experimental laboratoryin a
section of his home in Kensington Park Gardens.

ELEMENTS

Hisastute enterprising aims had as their first order of priority a self-
sufficiency without aristocratic rule or restriction. He would be inde-
pendent and self-employed. “Owe noman anything” was the lesson.
Ashis father was successful in the art of tailor craft, so he would reach
independent success in the scientific profession. Von Hoffmann had
beena good and thorough master. He taught him well by example, and
had highly favored and encouraged William. ] am sure he insisted on
calling him “Wilhelm.” In the isolation and efficient productionof new
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chemical substances, there were new fortunes to be made.

William Crookes saw that this theme and atmosphere so contrib-
uted to the German industrial powerbase that to deny it was foolhardy.
Worse, it might someday prove deadly. Competitive Germany had
thoroughly recognized these scientific potentials, and were quick to
implement everyfruitof technical achievement. Hisstrongopinion was
contained in the notion that scientific labor should be justly and amply
rewarded. Valuable scientific knowledge was not a free tithe, no mere
resource. His narion needed to implement the free enterprise theme as
rapidly as possible.

Exploitation was no longer to be tolerated. The German approach
did not prohibit the exchange of information between and among
persons of different class. Not so in England, where scientistsand their
technologies were viewed by royalty as exploitable resource for the
personal extension of profit and power. By the end of the same decade,
Gemany would outstrip the English industrial facility on several key
grounds. By the time the aristocrats were roused from their self-
deceiving slumber of peace, the whole of Great Britain had been
shaken to its patristic roots.

Throughout the early history of this laboratory, Dr. William Crookes
devoted himselfto the discovery of industrial applications. The indus-
trial production of new products was his aim, but this goal did not
prevent him from exploring the natural world of chemistry. He was
foreverinvestigating new families of chemical substances which might
provein the future to be of strategic industrial importance. This native
curiosity permitted him to be first in the discovery of new elements,
compounds, and their possible use in some burgeoning industrial
complex. In 1859 he initiated and directed the publication of The
Chemical News, a scholarly journal whose aim it was to stimulate both
the professional and amateur chemists into a new industrial revolution.
He remained its principle editor for several years.

Serious theoretical and industrial information thus flowed from him
and to bim. The flow of such material was timely. In this theme and
approach, Dr. Crookes explored the strange properties of selenium, a
new “light sensing” element. The yearwas 1861, and selenium was the
facus of several intriguing discoveries. Photoelectric effects were
observed, and the extreme sensitivity of selenium to various spectra
promised new industrial frontiers. It would therefore be imperative to
be the principle provider of information on the topic area. In the
eventuality of new applications, industrialists would want ready infor-
mation on the manufacture of selenium components. William was
always in the lead, especially when the more mystifying aspects of
Nature made themselves apparent.

His intuitions were well rewarded when, in the next decade,
selenium became the principle means by which certain highly desirable
electrical analyzing instruments were made possible. In the process of
studyingselenium, William succeeded in discovering a new element.
The element thallium wasdiscovered in 1861, the result of a spectro-
scopic study. He recognized its unique strong green spectral line. Here
was the word which Faraday himself had spoken. Here was the rarest
of privileges, an honor granted to a very few individuals. How curious
and fortunate that he had been chosen to assume such an exalted
scientific poise in science history!

Thediscovery had itsindustrial merits. Lucrative merits. Poisonous
metallic thallium, a bluish-white element, was utilized as a caralyst in
the industrial manufacture of benzene and antiknock fuels. Inits other
chemical uses, thallium found prime application in the manufacture

The Journal of Borderland Research




of flint, glass, artificial gems, scientific thermometers, mineralogical
washing solutions, and pyrotechnics. In the following years Dr. Crookes
developed sodium amalgamation methods for the commercial extrac-
tion of gold and silver from crushed ores, devised laboratory-worthy
spectrum microscopes and polarization photometers, compiled plan-
etary and stellar spectra, perfected astronomical photography, and
hunted for new planets and asteroids. In 1863 Dr. Crookes was elected
to the Royal Society as a Fellow.

WHITELIGHT

It was while investigating certain properties of thalliumin vacuum
(1873) that he chanced to observe a unique motional effect in a
delicate torsion balance. The mere presence of light, whether from the
sunoran artificial source, made impossible the routine task of weighing
the element in vacuum. Dr. Crockes saw that, as soon as light was
admitted into his balancing apparatus, the delicate device moved quite
violently. In some cases, the torsion balance struck its containment
walls. The mere presence of light so destabilized the delicate quartz
fiberofhistorsion balance, thathe
paused from this chemical study.

With external sources of illu-
mination, he found thatvacua of
40millionths atmosphere allowed
the most powerful rotationin the
vanes. With internal sources of
radiant heat, he found it possible
toobtainmuchstronger rotations.
These were observed (over 30
rotations persecond) in hydrogen
gasat0. I millionthatmospheres...a
remarkable figure! The observa-
tion of movements with vanes
coated on both sides in
lampblack...a complete
conundrum...could find few good
explanations. Nor could the
mechanistic theory attempt ad-
equate explanation of the other numerous anomalies found in his
study.

Deeper inquiry into the “mechanical action of light” led to a minor
upheaval in the world of physics. The philosophical debate which
discussed the “light pressure” remained a focal point for years, since a
reversal of theoretical expectations was obtained. The fundamental
anomaly which Dr. Crookes and others observed was that “light
pressure” caused the repulsion of dark bodies, and the attraction of
reflective bodies. This basic riddle occupied the thoughts of many
physicists for several years. Dr. Crookes published his findingsina long
series of articles and scientific essays; where the variablesof vacuum,
substance, vane shape, even or uneven surface heating, and applied
spectral energy were each studied with the utmost care.

The complete record of his meticulous research may be obtained in
collated form (J. DeMeo). As regard to the anomalies which he
observed, Dr. Crookes was bold and decisive. “Insome of the observa-
tions, the results accorded with theory; and although I could explain
mostof the anomalies, there were irregularities which seemed to point
toanotherinfluence...” Anotherinfluence? Towhat influence did he
possibly refer? He had eliminated all of the mechanistic variables with
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elaborate shields and baffles. In fact, these inconsistencies were never
solved and, with attempts to give answer according to the mechanistic
theory, were entirely unsatisfactory.

The prevailing view among physicists was that the opposite vane
rotations and other behaviors were all the result of molecular bombard-
ments within the glass bulb. Varieties of mechanical dynamics (gaseous
flow, viscosity, “creep,” recoil) along vane surfaces were cited in
explanation of each anomalies. But each such puzzle required new and
(sometimes self-contradicting) applications of the mechanical prin-
ciples. Theglaring inability to provide satisfactory explanations for key
phenomena lent an increasing number of scholars to assail the mecha-
nistic view itself. Accusations of the obvious deficiency in this view,
especially in explaining the newly discovered phenomena of the day,
represented the first in a series of major failures.

The mechanistic view wasshown tobe inadequate in such cases as
regards various phenomena of light and other radiant forms. The trend
to save “mechanism” continued through the Twentieth Century.
Renewed interest in this episode of scientific inadequacy has evoked
response from several research-
ers such as Dr. James DeMeo.
This esteemed researcher and
authorconsiders the strong like-
lihood that such anomalies are
entirely due to more vitalistic
influences. The possibility that
the anomalous resultsof Crookes
were entirely derived from ex-
ternalinfluence of hisown pres-
ence (i.e. of biological energy)
has provided the most potent
reevaluation of the phenomenon
todate.

TOYS

Inallof these important con-
siderations we see that the
mechanistic view and its expla-
nations usually results from highly valued topical effects of least
importance, caused by more dominant fundamental energies of Na-
ture. Yetitis well known that Sit William inclined more toward these
vitalistic possibilities, having observed motions on his own approach to
the device. And, while never publishing his deeper inclinations on
these issues, it is known that his study of paranormal forces were
commendable in hisemploy of numerous sensitive apparatus...not the
least of which was his Radiometer.

The debate on these “light pressure” anomalies prompted Dr.
Crookes to bring the effect out of the academic hallsand into the public
forum. His development of the Radiometer for serious scientific use was
a matter of scientific record. But this serious application did not limit
his wonderful imagination from teaching children of its marvels. So
delightful was the Radiometer, or “light mill” as he often called it, that
an inexpensive version was developed for toy shoppes. The smalt
scientific “toy” has remained both a curiosityand amusement since its
first appearance. Ofit Nikola Tesla gave fond homage, referring to the
delicate design as “the jewel of motors.”

This first of many such “toys” became adistinct Crookes trademark,
an ultimate “soft” vengeance. “In this realm of marvels, this wonder-
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land toward which scientific enquity is sending out its pioneers, can
anything be more astonishing than the delicacy of the instrumental
aids which the workers bring with them?” Dr. Crookes was relentless
in hisprovocation of the scientific aristocracy. Hisdeliberate concep-
tion and deployment of a great many such “toys” was directed at their
fancies. He would hauntboth them and their children.. with scientific
“amusements” and “toys.” Crookes was the great scientific toymaker,
but delighted in presenting them to those who would acquire them as
curiosities.

Simultaneously cunning and humorous, the designs produced for
his laboratory a steady source of capital. They also accomplished their
primary task of preserving the various vitalistic conundrums every-
where. Crookes was especially delighted that the aristocrats perceived
these as amusing devices to purchase. With his guidance, and the
“skillful manipulations of my friend, pupil, and associate, Mr. Charles
H.Gimingham,” the manufacture of a vast laboratory demonstration
assortment was offered to the scientific community at large. Both in
England and abroad, in America, sales of these marvelous and glitter-
ing Victorian designs brought in animportant steady revenue. These
designs were distributed in North America by James Queen and
Company, ascientific supply house based in Philadelphia.

BLACKSPACE

Sit William'’s scientific approach differed from the growing conven-
tion. Hisapproach appealed to the philosophical aesthetic, rather than
to the engineering theme. His demonstrations were neverintended to
represent miniatures for technological exploitation. In the Victorian
tradition, experimental modelsand demonstrations represented philo-
sophical statements. Each was made to consolidate some principle, to
embody an idea. Experimental models were statements in solid form.
Such devices were therefore always referred to, not as industrial
appliances, but rather as “philosophical toys”; his elegant and final
answer to each challenging polemic.

Sir William delighted in contriving such designsin orderto provide
wordless proofof each thesis. In 1877, he began his most world-renown
seties of researches into the discharge of high voliage electricity
through spaces of very high vacuum. The automatic mercury pumps
of Herman Sprengel were much improved on behalf of Dr. Crookes,
again by Charles H. Gimingham (1877). It was this improvement which
stimulated the new and thrilling research, since prior to this time, the
reasonably attained vacua were insufficient to produce the effects
which were historically first obtained by Dr. Crookes.

His first major discovery was one typical of the style and flair by
which he would be best remembered. Bringing the vacuum to its
ultimate degree, he observed a mysterious “dark space”. This was the
metaphor which most captivated his scientific attentions, asymboland
representative of space itself. But what was in that dark space? He
called again for the lights to be withdrawn. They had seen his
preliminary demonstration of phosphorescence, buthad they compre-
hended the meaning of those phenomena? Had they pierced through
to hisexact intimations conceming that phenomena?

Were they able torealize that no phosphorescence, no lightis ever
emitted unless substances are completely wrapped and permeated in
ablanketof absolute darkness? Did they appreciate that every condi-
tion of earthly light was first predicated in every instance by a perme-
ation of radiant black space? His voice again ranginto the dark space
of the Hall. “I will endeavor to render the ‘dark space’ visible to all
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present. Here is a tube having a pole in the centre in the form of ametal
disk, and the other polesat each end." The large batreled tube which
he stood near on the table was fitted with a disc-shaped central
cathode, facing two opposed anodes; one at each end. Current was
applied,

“When the exhaustionis good and the electrical pressure is high...the
dark space is seen to extend for about an inch on both sides of the
cathode.” The luminous gas tesidue withdrew to the anodes, being
tightly squeezed upon their metal surfaces. But the dark space re-
mained. Clearly, all matter had been forced away from this space,
otherwise it would be glowing with light. In the dark space were rays
whose power “...radiating from the pole with enormous velocity, assume
properties so novel and so characteristic as to entirely justify the
application of the term borrowed from Faraday...that of Radiant
Matter.”

There were those who had always mistakenly believed that his
Radiant Matter wassimply composed ofelectrons, evenas]. J. Thomson
had sought to prove. But Sir William could never have disagreed more.
To him, the dark space was filled with “dark light,” the precursor to
every form of light known to the world of physics. It was the energetic
presenceof this dark light which provoked the phosphorescence of any
substance placed within that dark space. As he was about to prove
again, the dark space was completely devoid of inert, or massive
particles. He would now separate the negative charges from the neutral
dark light particles. The next few demonstrations were therefore
designed to highlight his original statements concerning cathodic rays
and precursory light.

The younger and more acrid members of the Society, the posh
appointees of fashion and advantage, remained completely unim-
pressed with his outpourings. Their affections forever fawned among
the acceptable conventions, since this poise always seemed to preserve
and agreater social favor...an assured measure of decorum. For them,
learming was unimportant. Face and keeping face was all.

Nevertheless, he remained courtly, noble, and somehow impossible
not to watch. There was an unmistakable luminosity about the man
which was also difficult to deny. It seemed to brighten whenever he
spoke. “Itisnot unlikely that in the experiments here recorded may be
found the key of some as yet unsolved problems in celestial
mechanics...we may argue from small things to great.” The audience
saw his vague outline moving to the far side of the proscenium. They
turned to see. Sir William now stood among a select series of vacuum
tubes, also now decades old. With these large demonstration vessels,

he would provoke his detractors into a renewed revelation of Radiant
Matter.

: EMERALD

He opened this section of the lecture with a simple statement. “To
those, therefore, who admit the Radiant form of matter, no difficulty
exists in the simplicity of the properties it possesses, but rather an
argument in their favor.” He stood behind a second apparatus, a large
V-shaped vacuum tube, and applied the voltage. “You see that the
whole of the cathode arm is flooded with green light, but at the bottom
stops sharply, and willnot tum the comerto get to the anode.... Radiant
Matter absolutely refuses to turn a comner.” By this it was understood
that cathodic rays did notbehave like ordinary electric charge, which
would have eagerly sought the positive terminal. Many imagined that
the high terminal velocity, imparted to these rays on ejection from the
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cathode, actually constrained the rays from seeking the electropositive
terminal. They remained unconvinced that the rays were “raysof dark
light.”

A third large bulb stood near this V-shaped tube. This bulb had a
cathode which had been sealed in the side. Two anodes had been
sealed at opposing angles and at differing distances from this cathode.
The cutrent was applied. “Notice,” he said, “the rays fall on the
opposing side of the bulb, and produce a circular patch of green
phosphorescent light. AsI turn the bulbround you willallbe able tosee
the green patch on the glass. Whether I now electrify the top or bottom
anode, the rays remain unmoved from their path.... Radiant Matter
darts in straight lines from the negative.”

The positive proximity to the ray path did not alter the beam in the
least. Were these the light mass particles claimed by Thomson and his
adherents, this ray path would have bent to the closer anode. Butitdid
not. He beamed nearly as bright as one of his tubes. Now he turned to
avery large diameter tube. His fourth proof for the existence of cathode
light rays. It waslong, fitted at one end with a split cathode. At the other
end wasa single anode. Through the center of this tube, a phosphor-
coated card was placed for the visual inspection of cathode raysin their
progress across the space. “If the streams of Radiant Matter are simply
built up of negatively electrified particles, then they will repel one
another. Butif the streams are neutral, then they will proceed indepen-
dently of one another.”

Nowswitching the currenton, two straight and brilliant green rays
traced their thin paths across the card. The surprised reaction in his
audience was delightful! Both rays moved independently of the other.
Each touched the anode separately. Though ejected from the cathode,
such emission did not conclude negative charge. Here was the proof.
Sir William showed again that Radiant Matter was aneutral, lightlike
form of energy.

A fifth globe used a large concave cathode with an opposed planar
anode. Between this cathode and its small anode, a strip of silver-white
metal was poised on a sealed support wire. The globe was very large in
size. “The bright margin of the Dark Space becomes concentrated at
the concave side of the cup to a luminous focus, and widens out at the
convex side. When the dark space is very much larger than the cup,
itsoutline forms an irregular ellipsoid, drawn in toward the focal point...
the whole appearance being strikingly similar to the rays of the sun
reflected from a concave mirror.”

“You will notice that the rays which project from the cup, and which
cross inthe centre, have abright green appearance...the intensity of the
color varying with the perfection of the vacuum.” That strange green
light, what equally bizarre propertiesitdisplayed! “The cup is made of
polished aluminum, and projects the rays to a focus. In this tube, the
rays focus on a piece of iridio-platinum, supported in the centre of the
bulb.” The globe was ingenious, an embodiment of genuine insight.
Those who long believed the inadequacy of the Victorians regained
alost admiration.

“Withonly aslight applicationof the current, the interposed metal
strip suddenly became white hot, I increase the intensity of the spark,
the iridio-platinum glows with almost insupportable brilliancy, and at
last melts.” Thisdemonstration showed a remarkable and uncommon
property of Radiant Matter. In its apparent ability to defy the Faraday
electrostatic laws, it could not be composed of negative particles.
Leavinginternal surfaces in converging lines, electrons could never be
brought to such a tight focus without producing noticeable repulsions.
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This radiant behavior more exhibited the characteristics of light
than particles of matter. The radiant extension of the material shape
intothe vacuumwas visual. It took the form of straight and continuous
lines. On closer examination, and in taking consideration of electro-
static principles, here was a very different kind of ray than that which
J. ]. Thomson quantified.

RADIANT MATTER

Sir William again called for the lights. His coup-de-grace wasa large
and bulbous “electric” Radiometer. This demonstration Radiometer
gave a most remarkable demonstration of the mechanical energy
exerted by the dark space itself, a singularanomaly. “The best pressure
for this Electrical Radiometer isa little beyond that at which the Dark
Space extends to the sides of the glass bulb.” He attached the leads with
ginger delight. Here was a “toy” which he especially enjoyed sharing
with others. “On continuing the exhaustion, the Dark Space further
widens out and appears to flatten itself against the glass, whence the
rotation becomes very rapid.” Current was applied, and the vanes spun
themselves intoablur.

“You perceive the dark space behind each vane, and moving round
with it?” When the power was increased, the blackness covered the
vanes completely, and the vanes began to rotate into an amazing blur.
Here was true light pressure. Light pressure in the apparent absence of
anymaterial agency. In thisdevice, motion required the mere presence
ofthe dark space. But what wasin this special space? Was it the literal
extension of the cathode into the ultravacuum? Was this a revelation
of the continuity of matter in space? How did vacuum and electrostatic
charge now combine to expand the material volume of the cathode,
revealingitas force? This was nothing less than the Reichenbach thesis,
where matter and its diverse qualities extends throughout space.

“Here we have actually touched the borderland...where Matter
and Force seem tomerge into one another, the shadowy realm between
Known and Unknown, which for me has always had peculiar temp-
tations. [ venture to think that the greatest scientific problems of the
future will find their solution in this Border Land, and even beyond;
here, it seems to me, lie Ultimate Realities, subtle, far-reaching,
wonderful.” What an epithet! One might well draw the title for a
scientific journal from his words.

The vacuum tubes thus provided a most potent visual means for
elucidating each of these concepts. This visible proof, which the mind
grasped, offered the noisy intellect perhaps more analytic substance to
disannul, But the combined effect of the performance would force the
intellectual process to relax, while the holistic sensibilities once more
brought in true and whole vision. The analytic process simply disinte-
grated the world into nothingness. This qualitative grasp represented
alarger consciousness. As often as he shared this demonstration model,
his audiences remained completely enthralled. He knew the all too
humanneed for colors, sounds, and motions...for sensation. Sensation,
whole experience, was the proper use of the mind.

His experiments had revealed to him that matter and material
aggregates were supported in their very existence by non-inertial form.
This what the fourth state of matter represented, and this is precisely
why it was so vehemently rejected. Here was the heart of Vitalism yet
again revealed! In this revolutionary view, molecules and atoms
vibrated about a lattice of “continuous matter.” The mobile particles
of inertia were simply associated with these continuous solids, and were
not themselves the real forms we knew as matter at all. Platonic solids
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contaminated by inertia! Collectively, the demonstration was a marvel,
atrue philosophical argument in the best Victorian tradition. His last
display caused quite acommotion.

The younger aristocratic members, those who most sought to
maintain their composure, were now shifting ever so slightly in their
seats. He noticed this with glee. How tragic! Theyrefused tosomuch
asgrant him any facial expression whatsoever, a too common conceit.
Noticing theill-cloaked irritation of his young aristocrats, Sir William
chuckled. He did not care so much that they were vexed, as much as
he was delighted that his point pierced their defense. For them, his
beaming joy was detestable. To this animosity they were entitled.
Nevettheless, amor vincit omnia!

Were they aware of their German counterparts, whose industrial
complex was about to march across Europe to the very borders of
England? Alas, theirs was a sleep of ages, from which they would soon
awaken in frightful need. But there would now be no prating command
for protection and service. Science and other working class “servants”
would now exact their wage, their price. Among the burgeoning
scientific class, those who had suffered so much indignity, there was
no urgent obligation to the dwindling Empire. The free option to
emigrate to North America was now forever their chief tool of threat.
And if it was not possible to maintain the common human right in
England, there was dignity, honor, and profit to be made over that
westward sea horizon. Command would remain among those scientifics,
those laboring minds whose experience in life had not known idle
advantage.

RARE EARTH

Sir William had undertaken a thorough research on rare earth
elementsin 1883, a field of study which would have enormous strategic
and industrial importance in the mid-Twentieth Century. His original
research in this capacity brought him to a consideration of radioactive
phenomenaand the possibility of elemental transmutation, yet another
term which the proud desperately wished to eradicate from the
scientific register.

But Dr. Crookes was the first to observe that elements contain
isotopes, noting that pure elements were composed of differing atomic
weights (1886). His conception of transmuting the elements was
therefore founded on sound reasoning, and clarified observation. Each
of these notions were in part realized with the discoveries of Ernest
Rutherford.

Sir William began to consider the possibility that all matter, alt
elements, were “built up” by a primordial ather. Where would such a
primordial zther be found? Sir William held out his hand toward his
tubes, emphasizing the effects which had just itlustrated the heart of
his dissertation by wordless example. His glassy globes and bulbs, with
their twirling little mica vanes, now sparkled in the eyes of those who
watched them almost as much as did his rimmed glasses!

The prevailing “old school” view was indeed here, embodied before
themn. Sir William was a sprite, a truly “zethereal” character! Cheerful,
merry, beaming, brilliant, lighter than air, he appeared to be aglow with
the same white light seen in his mineral tubes. Equipped with his
collection of unearthly globes and radiant crystals, he glittered astarry
message of dreams... without words. Most realized that they had, quite
unawares, fallen into one of the delightfullittle games of the grand old
gentleman. Eachslowly saw where he was guiding their vision. A few
resisted, could not follow. They tuned their hearts away, and were
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instantly recognized. He was aglow, spying them out as if by magic.
Most enjoyed the prospect of allowing him to guide their mind's eye,
and were drawn into his hopeful sphere of influence for a few more
moments.

Those who best temembered the melody of his voice and life
remembered a sense and mood from another time, from childhood’s
forgotten world. The old gentleman spoke, a dark line from Royal
Society history. “Faraday pointed out that matter existed in four
states...solid, liquid, gas, and radiant. He stated that as matter ascends
in the scale of forms...it does not cease at the gaseous state. But the
greater exertions Nature makes at each step of the change becomes
greatest in the passage from gaseous to the radiant form...” He wasnot
nowaverse to making formal statements concerning the luminiferous
=ther. Besides the fact that they had spent the evening observing
effects-in-miniature of this zethereal gas, it was also an air in which he
seemed to live and move quite comfortably.

Indeed, “the phenomena in these exhausted tubes reveal to physical
science a new world...a world where matterexists in a fourth state, and
where the corpuscular theory of light holds good." He called attention
to the strange green light, that which was observed with each mani-
festation of cathode rays. The green light had peculiar and persistent
qualities. “This green phosphorescence is a subject which has occupied
my thoughts, and | have striven toascertain some of the laws governing
itsappearance.” This statement sent some of their minds reeling with
implications.

“The spectrum of the greenlightisa continuousone...nodifference
can be detected by spectrum examination in the green light, whether
the residual gas be nitrogen, hydrogen, or carbonic acid.” Most physi-
cists had concluded the green light tobe a property of the bombarded
glassy matter. [ts spectral lines were taken as proof of the “excitation”
theory. But now Dr. Crookes was highlighting his spectral study,
finding the curious constancy of that light regardless of gas or glass. Was
this not some indication of the existence of a new “ultragaseous”
element?

Forsome, the very admission of an ultragas wasinstantly recognized.
But the lecture had perfectly led to this realization, and was whole in
every aspect. From these elevated vantage points, one could hardly
argue the existence of the luminiferous zther!

He continued, emboldened by the sense that the audience had
entered that absorptive stage, where deep and permanent impressions
could be made. “Between the gaseous and the ultragaseous state there
can be traced no sharp boundary; the one merges imperceptibly into
theother...nor can human or any other kind of organic life conceivable
to us penetrate into regions where such ultragaseous matter may be
supposed toexist.” Most mortals at least could not endure the zthereal
air as he so effortlessly did.

“The position of the positive pole in the tube scarcely makes any
difference in the direction or intensity of those lines of force which
produce the green light...and this green light is distinguished from
ordinary light...it cannot be wrong to here apply the term emissive light.”
The glowing globes had each spoken the thesis for him. He merely
repeated those statements which he had published so many years ago.
But no matter now, all minds asked the same question. All knew the
identity of that pure light which issued forth from his highly electrified
cathodes. There could be no question now. Those whose minds now
grasped the whole message of the one who stood before them, fell silent.
Why had no one ever considered these facts? One saw around his
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words, and conceded without a single protest. The unmistakable ring
oftruth.

Sir William suddenly appeared to have now satisfied himself that
his message was well received. A teacher could not hope formore than
this. For a few brief moments, the Hall fele silent.

“Time hasnot allowed me to undertake the whole of the task so vast
and so manifold. | have felt compelled to follow out, as far as lay in my
power, my original ideas. To these collateral questions, I must now
invite the attention of my fellow-workers in Science. There is ample
room for manyinquirers.” It was not until a few began to clap and shout
sharp wotds of approval that Sir William looked down once more. He
smiled again and looked among them all. Standingamong his glittering
and delightful toys, he nodded his thanks at their approval. Thegreen
light, the melodious voice, the twinkling eyes, the silvery air, all remain
suspended in memory.

Sir William Crookes left the spinning, glowing, scintillating magic
of his wonderful little toys in the springtime. Nikola Tesla never forgot
the date when hisdearmentorand friend departed the material world.
Shedding aside the crusader’s lantern to those in the scientific world,
he took to the stars — the date was April 4, 1919. Those who grew to
cherish his memory lifted