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VOLUME 10

VRIL AND ELECTRIC RAY TRANSMITTERS

10.1 VRIL AND CONSCIOUSNESS

No treatise which deals with energetic rays and beams can be
considered complete without discussing the conscious interactions
which they stimulate when passing through the terrestrial
environment. New understanding always begins with Dbasic
examinations of how we perceive and how we know. This
epistemological examination of the world becomes experiential only
when combined with qualitative method, the ancient scientific
means. Conscious examinations of the world require guidance and
discipline. It is only then that students are able to recognize the
distinctions in experience which normally eludes their ordinary
perception of the world.

Conscious examinations engage the process which modernists
refer to as metacognition. Examining one’s awareness is a skill
which quantitative analysts do not any longer engage as a valuable
world-examining tool. Nevertheless, our own consciousness is the
laboratory through which the most remarkable realizations
concerning the world are made. In fact, it is only through the
laboratory of our consciousness that we discover the most wonderful
fact concerning the world and its condition, a fact which children
innately know and experience: that the world is based in
consciousness, and not in matter. The world is a magickal composite
of projected realities; a nexus of blended experiential terraces.
Of this however, deeper mention will be made as we progress in our
treatise. We must first address certain accessible modes by which
the world may be known in the deepest manner. Rediscovering the
conscious foundations of the world is rediscovering the magick by
which it is both generated and sustained.

Before we begin, we must clearly distinguish the terms
"inertial space" and "experiential space". Experiential space is a
shared reality. Experiential space does not stop at the boundary of
our skin. It permeates us completely. We are thus completely fused
with experiential space. The Vril Matrix is this experiential
space, a stratum from which consciousness and sensation are both
drawn. More than this, the Vril Matrix is a stratum where our
deepest feelings and imaginal representations can be wordlessly
projected and shared. Vril changes modify our experience. Our
experience modifies Vril. Through Vril connectivities, real
connective discharges through our bodies, we are in total communion
with our world. Rare and furtive in occurrence, there are times
when it seems as though a window to this world communion opens.
Other times this experience is absent. We notice that these world
communions occur with greatest frequency in certain places. What
then is it which blocks and resists us?

Inertial space occludes the full experience of the deepest
Vril domain. How does it accomplish this? Vril experience, eidetic
experience, occurs entirely in the auric anatomy. The aura is the
seat of all sensation and consciousness. Vril is the source and



sustainer of the aura, feeding it through innumerable connections
which permeate the skin. These thready and feathery discharges
enter into the specific physiological locus associated with the
solar nerve plexus, exiting through the lumbar region. We infer
that auric "terminals" indicate auric anatomy, a structure which
remains mysteriously cloaked in flesh. Only medieval drawings
reveal somewhat of the auric anatomy, having been intuitively
derived by visionary sensitives. The chambers and interdigitating
layers drawn by these pre-dissection medical practitioners reveals
physiological infrastructure which determines physiology. Auric
threads continuously enter and exit physiology because they
maintain auric integrity. When this process is in any way occluded,
greatly diminished perception, consciousness, and physiological
vitality are experienced.

It has been found that personal experiments, conducted in the
immediate accessible environment, best stimulate and initiate the
student. Such personal experiments are simple. They form the
collective thesaurus upon which the ancient sciences were based.
Subjective experiments deny the explanations and filters which have
been absorbed by academic encounters. This is a qualitative science
which has not been widely proliferated in our time. Through it,
one may acquire sufficient initiatory awareness before reaching a
complete appreciation of the Vril thesis.

Penetrated focus on any specific world point brings the
examiner into and through layers of conscious experience. Continued
penetration of matter through this conscious focussing process
reveals the power of mind over inertia. Matter can be permeated by
the mind. One can 1literally think through objects. But our
intention is first to present the reader with a small personal
experiment which will initiate awareness on the interactions
occurring between mind and matter. "

Vociferous objections to this experimental procedure usually
come from objectivists, whose worldview is completely quantitative
in nature. Nevertheless, what they refer to as "Ganzfeld phenomena"
are not satisfactorily explained as wvisual displays entirely
produced in the retina. Ganzfeld phenomena are only partly
explained by assuming them to be the projections of mind on the
eye. They are most certainly the result of conscious projectivity
through the ocular region, producing photochemical effects.
Assuredly, the actual experience gained through this method is not
photochemical in nature. Photochemistry follows the flow of energy
which joins observers and objects. Knowing the photochemistry does
not in any way inform experience or modify that experience.

Because these visual displays are most certainly modified by
object geometries and substance, they indicate a fundamental unity
between the observer and the observed. Experiments have been
performed by using identical objects made of differing substances.
The results would produce a revolution in the quantitative camp,
were they not ignored. In Ganzfeld phenomena we recognize the
forgotten and often derided visual gates of consciousness.
Furthermore, observers experience Ganzfeld effects when gazing
toward objects in absolute darkness! The Baron Karl von Reichenbach
proved that this phenomenon was not produced by changes in retinal
photochemistry, but by an energetic emanation from matter which had



previously not been known. Photographs of these luminous emanations
were produced. Were it not for the resistance with which academes
continually thwart the acceptance of experience-derived facts, we
would not suspect them to be entirely predisposed and prejudiced in
their approach to natural phenomena; a poise unbecoming for those
who claim to be seeking truth.

Ganzfeld phenomena were not always considered to be the
autonomous projections of mind chemistry as they are today.
Representatives of the very highest scientific credentials
considered Ganzfeld phenomena to be visual displays produced by
body-external energies which were actively permeating the
examination space. It 1is yet possible to utilize 1large white
screens in order to prove the Victorian doctrine. One has simply to
gaze into a white screen to first sight the visual displays which
emerge. These displays alter considerably when calmly shifted both
the screen and the viewing angle within a test space. If the
displays were wholly projected by the retinal chemistry alone, why
then would new screen positions produce such drastic and diverse
visual displays? The eidetic television system of Nikola Tesla was
entirely based on studies of wvisual phenomena and the nervous
system.

The experimental art of GAZING is ancient and initiatory,
requiring guidance and detailed identifications. Gazing into
objects reveals a most startling series of observations, phenomena
which reveal a new domain of experience. This process is gentle, a
guiet consideration of qualities and aspects observed around and in
any object. The realizations received through this process are
valuable to the acquisition of further knowledge concerning Vril.
What we will see through this method signifies a forgotten skill
and perceptual awareness. The visual changes which are experienced
when viewing objects are normally ignored. While these fundamental
perceptual processes are not normally noticed or valued, they
nevertheless form the infrastructure of our daily consciousness.
Personal experiences form the sum, the fund of our being. Personal
experiences are the foundations of our being, constituting ultimate
proof of reality.

Our experiment is simple, but profound in its implications. It
may be conducted in one’s study or living room. The short time
during which we will examine some very ordinary objects requires
patience and sharp observational skill. You will require fifteen
gquiet minutes. There is to be no disturbance during this time.
Though simple, it is a process which few ever undertake. If and
when they do, few are ever equipped to externalize their experience
enough to isolate the sequence of displays which they see, Fewer
yet can communicate what they have observed. Nevertheless, on
concentrating the gaze on any ordinary object, one experiences a
gradually process by which the object becomes transparent.

One gazes intently on any chosen object, taking care to focus
all attention there. One must continue to blink, not maintaining
any unnatural condition. One must not keep the eyes opened
continuously. This is not hypnosis, nor is it trance. We do not
wish to engage these states at all. This is not meditation in the
modern use of the term. We want to make wvisual observations of
objects with completely focussed attention, the necessary



component. We must maintain our sharp level of conscious focus,
never lapsing into passivity. This requires practice. Choose an
object in a room. For reasons elsewhere mentioned, choose a large
iron object. If possible, the iron object should be close to the
ground. Although all objects produce variations of these results,
grounded iron gives better success. This first experiment should be
an encouragement to the process.

Focus your gaze on this object, keeping alert and conscious.
While intently focused on this object, notice closely the visual
changes which transpire with time. The experiment requires no more
than fifteen minutes. If you decide to make such observations a
part of your scientific method, rest between experiments. Prolonged
gazing will fixate too much of your conscious focus on the eyes.
You do not want that to occur, since headache often results. Be
patient, .this is a natural process which requires time. Once
successfully engaged, one learns to perform the experiment
everywhere. The simplicity of the process is alarming to some, but
in qualitative method we utilize our own consciousness as the first
tool of world exploration.

From the moment you begin you will notice changes in the room
space. You will note that a strange shrinking effect seems to be
occurring, with the chosen object being the center. This shrinking
effect reveals striated lines which enter the objects from all
sides. You may sense that a current of energy is passing through
you, entering the object. This effect indicates that the process is
successfully engaged. Proceeding into the object, you will feel
that you are actually approaching the object in some mysterious
manner. The object and the surrounding space seem to be sinking
toward the ground. You also may sense that you are sinking into a
deeper position. What you are experiencing is the expulsion of
excessive inertia from the object and its surrounding space. Your
gaze is driving out this pressure field. It is truly
fascinating to watch the vertical expulsion of this pressure, and
the groundward settling of both the object and yourself. You will
begin to actually feel the pressure release. Now the object will
become mildly luminous. The object first gradually acquires a
bright surface layer. This layer becomes flooded with strange
rotations and swirls, thready discharges constantly radiating from
the surface in different directions. Amoeboid-like shapes in your
visual field will suddenly develop, dissolving objects in the
surrounding space. Some parts of this space will actually vanish!
Blink your eyes and keep gazing. Do not lapse into sleep. Keep
alert. Each time you blink, keep alert. You will notice that as
your body is engaged in wvisual focus, your awareness is being
heightened. The two seem to be separate. Nevertheless, maintain
alertness and keep gazing at the object.

At this stage in our procedure, sudden puffs and foggy
expulsions may be seen. These foggy emanations suddenly emerge from
the whole object, gradually beginning to flimmer and swirl. Swirls
such as this often follow the form contours of the object. These
puffs and foggy expulsions are an excess surplus of absorbed
inertial space. The object releases this surplus under the force of
our penetrating gaze. It is a necessary stage before we are able to
permeate more of the matter. Moving toward us, these inertial



expulsions dissolve in the intervening space. It is interesting to
note that they move toward the source of attentive focus: toward
the experimenter. The penetrating power of our visually projected
consciousness is a forgotten and unused sense. It is curious and
instructive to note that each object differs in its luminous
displays. Each object passes through these luminal stages at
different rates, revealing different color species.

Some visual afterimages move when the eyes are moved,
evidencing prolonged auric emanations from the eyes after staring.
But these are not such afterimages, occurring while gazing.
Repetitious such experiments convince that the effect is object-
specific and not merely ocular or photochemical in nature. Notice
that these luminous discharges do not disappear from the object
even after blinking the eyes. Our focussed gaze has actually caused
matter to behave in a peculiar responsive manner. This can be
realized by suddenly looking away toward another object in the
room. One finds that the new object does not sustain the displays
which we have seen in the first object. In fact, if we suddenly
look back at the first object, we see that it actually maintains
the state in which we have last left it. The very response which
matter displays under focussed consciousness, is a phenomenon which
guantitative science is not prepared to make.

While Baron von Reichenbach performed these experiments in
absolute darkness to eliminate doubt, his sensitives were
effortlessly able to sight these preliminary "Odic luminations" in
completely illuminated rooms. We require more effort, and must
intently focus our gaze on a single object before eliciting their
energetic emanations. Having begun with the surficial inertial
products, which are expelled as foggy white puffs, we have
progressed through the several luminous layers radiated from
matter. In this material lumination under focussed conscious gaze,
we rediscover a long lost secret. In it is contained the very heart
of ancient science which declared that "all is light". Realize then
that our simple experiment reveals that matter contains light and
radiates light. One may apply successive such projections upon a
single object and never drain its luminous surplus. This
fundamental light is an eternal source (Reichenbach). Each object
may thus be permeated when concentrated gaze is focussed thereon.

The luminous layers are permeated by our gaze in successive
stages. Each stage represents a luminal energy which different
Victorian investigators discovered and named. Each luminal display
is distinct and different. Objects "open" and "blossom" in succinct
layers. Each object releases each such layer in differing
proportions. Continuing this process does not cease revealing new
stages of permeation. It is important to realize that we both see
and experience each of the transitions through which matter passes
under our focussed attentions. In other words, the matter-
permeating process also affects the viewer. We ourselves are
permeated when gazing into matter. Realize then that gazing process
exceeds our surficial sight with which most of our living is spent
away. We see but do not perceive (Doyle).

In the Vril model, consciousness infuses the eye with a
special extra sense. When consciousness combines with sensation,
there is a more communal experience of what is perceived. The eye



can behave as an independent ornament which is capable of blinding
consciousness. This occurs only when the eye acts independently of
conscious involvement. It is possible to see and not perceive. This
condition is greatly desired by quantitative analysts who insist
that observers withdraw from experience and subjective examinations
of the world.

Gazing involves more than the sense of sight. Gazing involves
consciousness. Gazing suffuses the eyes with a conscious emanation,
the emanation identified with the aura. These emanations are
thready, feathery, and highly organized. When we stare or gaze, we
focus and externalize our consciousness. In a very real way, our
consciousness moves across space to permeate the objects upon which
we gaze. It 1is obvious that such focussed attention actually
radiates from the eyes, out into space. This phenomenon is well
known by esoteric science, and was termed the VISUAL RAY.

Gazing intently at objects reveals a communal interaction
which suddenly joins the percipient and the perceived, the seer and
the seen. As we focus attention, we project conscious emanations.
These emanations alter matter and space. Matter and space which is
thus permeated by our consciousness begins to open up to us. The
alchymysts referred to this process as the "blossoming" of
materials. With progressive permeation of successive luminous
shells and layers, materials open and emanate their essence to us.
Materials have an auric nature. Gazing causes materials to reveal
their auric anatomy to us. This continual blossoming, in shell-like
manner, is a progressive permeation of material auras.

We then become permeated by the matter which we have opened
through gazing. This interaction is a process by which percipients
merge with the objects which they have opened. This is the heart of
the ancient theory concerning vision and consciousness. In this
theory, perception was treated as a conscious fusion with the eyes.
Rayic emanations, termed "eidola", were projected through the eyes
of observers. Objects also had "eyes", specific points from which
objects projected their "eidola". The ancient theory teaches that
only the blending of eidola, between observer and object,
constitutes true perception (Platon).

In this startling concept, we realize that the eyes of both
observers and objects project and absorb a fundamental
consciousness across external space. Objects project a
consciousness to us. It is only when this kind of perception occurs
that we truly commune with nature. The process does require
patience. Such focussed attentions are not our usual experience.
It is for this reason that the personal experiment, which we have
just described, requires a small amount of personal discipline and
exertion. Practice makes perfect. With a small amount of practice,
one can enter these quiet studies without exerting any effort. The
process becomes skill. All of ancient science began with such
simple subjective observations.

The successive luminous layers, which we have examined, were
identified and named by Victorian researchers. The specific initial
colorations of minerals, chemicals, metals, elements, plants,
stars, planets, sun, and moon were first discovered (Reichenbach).
The phenomenon of space axial luminations (Watson) and human
lumination (Kilner) came toward the turn of the Century. Having



discovered successive 1luminal layers in matter, the succinct
luminal species, excited experimenters made errors in judgement.
Thrilled by what they had experienced, each declared their
discovery was the fundamental energy of the world...the world
foundation. One can understand their excitement. The rediscovery of
these spontaneous material luminations proved to be revolutionary.
Discovered during a time when quantitative analysis was beginning
to dominate and dictate the ‘"permissible science", these
experimenters had proof positive that the world required the
qualitative approach. Indeed, this attitude followed its former
course well into the mid-Twentieth Century.

There were those who discovered the lumination of iron
capacitors, erroneously assuming it to represent some permeating
world condition or biological space (Reich). But no luminary
discharge, save the black radiance, is the fundamental space. The
black radiance floods all world reality, being the very core of all
experiential creations. Vril is the all permeating creative black
radiant space from which all world reality springs.

A few who discovered new luminous layers in matter by these methods
became so fixated on their findings that they declared their
discovery to be the only world foundation (Reich).

Such qualitative observations were reviled by the academes.
Changed by qualitative experience, researchers evidenced that a new
conscious state had been conferred to them by their very method.
Nevertheless, new discoveries in this realm of gqualitative research
continued to make their appearance. A great plethora of luminous
species were discovered, named, and circulated. The resulting
confusion required a unifying frame in which all of the phenomena
(mostly displays of strange 1light) could be cohesively
interrelated. A few experimenters, fixated on their unique
discoveries, resisted this kind of mutual sharing to the detriment
of qualitative science. Had they known what was about to develop in
academic circles, these Victorian researchers would have willingly
participated in the project to find the world fundamental energy.

Perhaps the most astounding aspect of all these luminal
discoveries remained concealed until the very end of the Century.
A few experimenters found that patient, progressive, and continued
gazing does not cause the visual phenomena to cease. There exist
experiential stages which exceed these succinct luminous layers. It
becomes apparent that most Victorian experimenters, excited with
what they had found, did not continue the process long enough for
the deepest foundation to begin appearing. Making observations in
the last stage of the gazing process requires great patience.
Patience and care, for not every object will yield its deepest
manifestations easily. The deep foundation from which matter
emanates may be experienced through the gazing method simply
because our consciousness exists at that foundation. Matter exists
at this deep foundation, and can reveal these manifestations.
Unfortunately, the interactive process between percipient and
perceived causes a strange resilience, slowing these last stages.

After gaining familiarity with the first sequence of displays,
one may yet continue the gazing process to the very last stages.
There are deeper manifestations to be reached. Though all materials
can reach this stage, there exist specific substances in which this



very last stage occurs with speed. We may bias our experiment to
best advantage by implementing these materials and ground
connections. Considered to be elaborate and complex, most
laypersons do not seem willing to engage such arrangements. In
order to complete this very last phase of the experiment, we must
then be patient, avoiding every inclination to be distracted and
leave. Can we leave the experiment and continue our familiar daily
routine? To what advantage? Is there anything else to be desired
but obtaining this mind altering information once and for all? Yes,
it is natural to suddenly want to rise and wander about. But we can
resist this natural inclination for a few more minutes, deriving
greater conscious benefit. Here is seen the biological activity of
the body, and the weakness of the conscious focus. Here is seen the
patience of the ancients, who often engaged these exercises for
hours. Scribes wrote what the conscious navigators experienced, the
thesaurus of ancient seers and visionaries. Through this methed,
the visionaries peered through the world.

Stars, moon, planets, trees, mountains, seas, meadows, wells,
caverns, metals, minerals, crystals, geometric forms...all
blossomed before the trained gaze of visionaries. Most dismiss all
of these phenomena as optical or ocular, effects which are produced
in the eye. We are one with the world when we apply and maintain
our awareness during sensation. Sensation does occur without
awareness, but no deep knowledge of the world is gained by this
passivity. Qualitative observations require focussed gaze and
focussed attention throughout the experimental process. The
tendency to sleep is actually a precursor to the last stage, the
fundamental manifestation which we seek. We must avoid every such
tendency, maintaining our conscious focus on the object. One must
not withdraw the conscious attention, lapsing into a gaze without
awareness. This slows the dissolution process, bringing a halt to
the rate at which materials will blossom.

You may have noticed that the object was surrounded by a
strange rippling wave phenomenon, like the appearance of heatwaves.
These black ripples seem to be heat emanations, but are not
(Blondlot). Return your focus on the object once again. It is at
this stage that one experiences a variety of patternate colors,
normally associated with ocular "phosphenes". Only the object of
our attention becomes covered with these strange patterns. No other
part of the room displays these patterns. One may notice that a
lobate space immediately surrounding the object has become
affected. proof that consciousness modifies space. Astute observers
will note and map the outline of this lobate region. They will also
notice that the shape of this region alters with objects, being
modified by both geometry and material.

The eyes have been opened in the gazing procedure, not
pressured by any force save that which the object is radiating
toward us. What we see are therefore not ocular phosphenes. They
are deep layers within the material, possibly containing residual
inertial occlusions. With continued focus, the most intense tiny
spots of various sizes and colors then appear from the object’s
innermost regions. The visual display is not photochemical, since
each object reveals its own luminous species in these regards. This
sparkling phenomenon continues a good long while until the very



last is reached. Remember that the great experimenters left the
process at this point, being satisfied that they had reached the
"ground" of such visually derived manifestations. Have you noticed
at all that your whole being has been very gradually suffused with
a glowing blackness? When you blinked your eyes to clear them, this
black glow did not disappear. It began almost as soon as you began
the gazing process.

One eventually begins to perceive a dark and uniform
coloration which spreads across the whole object. This glow will
focus and hold the concentrated gaze on a specific part of the
object. It is impossible to relax and not be drawn to that part.
Each object has such a focussing point. These are the material
"eyes" of which the ancients spoke, the "eidola" from which spring
material auras. The very last stage is about to open now. Keep
alert. You may have noticed a gradual darkening of your perceptive
space while engaged in this last phase. The effect is not a
"retinal washing", the effect of fixed gazing which most suppose.
We now begin to recognize a uniform and gradually suffusive black
radiant light, emerging all around and through the material surface
on which we have been intently focussed.

The black radiance brings a warm and vibrant sensation when
contacted. Consciousness will begin to elevate at this stage.
Ideations which suddenly occur to us are actually receptions which
objects discharge into our minds. Specific objects discharge
specific kinds of impressions. Prized for the specific mindstates
which they yield by grounded treatments, ancient mystics and
visionaries employed certain minerals, metals, stones, and
combinations thereof. That the black radiant 1light appears 1in
matter as well as in lightbeams, revealing its fundamental presence
in all things. Experiments, made through thick ebonite filters,
produced remarkable photographs. Clear images of outer gardens were
made through laboratory walls, proving that a dark light floods
space (Le Bon). Layered structures of iron or steel produce the
black radiance almost immediately. Grounded iron objects produce
strong black radiant emanations at the edges almost as quickly.

One quickly discovers that certain room angles best facilitate
and hasten the process of gazing experiments. Viewing angles which
produce exceptional black radiance are the Vril Axes of your
neighborhood. In learning of these axes, we begin to glimpse the
permeating and absolute structure which courses through our living
space and neighborhoods. These may be mapped, being exceeding
complex and not at all predictable. The structure resembles an
organic crystal, complex beyond recognition. As such, one must
empirically determine these axes in each locale.

These can be mapped by various such means, each requiring the
laboratory of human experience for their delineation.

In these considerations we have an experiential base upon which to
comprehend the nature of radiobeam systems and their associate
anomalies. How are materials and material systems modified by
geometric shape, ground-aerial placement, and electrification?

There will be some who doubt the reality that consciousness
can be projected through the visual gates. First, there is the
"nerve effect" by which the rapid sweeping of eyes against one’s
own hand causes a distinct and long lasting irritation (Constable).



The ordinary observation that a glance can disturb other persons
proves to be an exceptional display of visual ray projection. This
is especially true among the opposite sexes. The mere passing of an
individual, though completely out of sight, causes a literal whole
body movement in that direction. It is not uncommon for us to sense
the presence of "piercing eyes", when upon turning toward the
source, we locate the individual who has been watching. These
remarkable displays of long range visual ray projection should
serve as some consolation for the doubters. nevertheless there
exist other more "objective" proofs of the visual ray and its
abilities.

Numerous qualitative experiments have brought forth some
intriguing facts in this regard. Plants which have been connected
with galvanic skin response meters reveal amazing displays of plant
sensitivity (Bose, Backster, Lawrence, Theroux). The method
irritates plants with a small electrical application, monitoring
changes in conductivity through leaves and stems. These changes
indicate the modifications brought about in the articulate
structures of the plant. Ostensibly, an articulate influence could
enter and merge with this structure, In so doing, the structure
evidences minor changes in conductivity which then can be amplified
and read. Because of the electrical irritation, the plant becomes
"hysterical" for a brief time before failing altogether. It is
during this "window time" that plant sensitivity reaches maximum
expression. It is also during this time that we are able to observe
and identify extraordinary feats of sensitivity.

A point is reached, in these curious experiments, where plants
become suddenly and exceedingly sensitive to all surrounding
perturbations. In this method one may show the sensitivity of
plants to auric stimulation. A mere approach of the hand toward the
instrumented plants results in wild signal variations whose overall
forms do not appreciably differ from those obtained through direct
touch. It had been found that a mere glance at a highly sensitized
plant produce the same response. Radionic instruments have proven
capable of projecting such auric influences toward plants from a
distance (Vassilatos). Radionically instrumented persons have
produced more powerful responses in plants at greater distances
than is ordinarily observed. Finally, it has been found that mere
visual glance can perturb a plant. Glances can perturb inorganic
systems also. Glances have proven capable of altering the
conductivity of an articulate sensor at a distance ( Bradford,
Vassilatos).

There are those who wonder whether the wvisually projected
consciousness can be harmed when "thrust beyond" the body proper.
Can one’s aura experience harm when projected out through the
eyegates? Is the aura vulnerable at all to inertial assaults in
such a case? Note that the experiment brought a certain few moments
where inertial currents and pressures may have been experienced.
This is the only exposure with which we would ordinarily be
concerned. When these exercises are aided and magnified through
Radionic instrumentation, we experience very 1little inertial
assault. Radionic instruments, of the kind with which we engage
physical connection, actually enable the dissolution of all such
inertial currents through direct grounding. One’s aura cannot be



harmed, though projected outside the body in these exercises. The
Vril Matrix rules the inertial space which has suffused the ground
surface. Vril is the natural and primary terrestrial environment.
It is therefore most accustomed to coursing beyond the body along
its threadways. By this means we are able to enjoin remote views
and other anomalous perceptual phenomena termed "paranormal®.

10.2 BLACK LIGHT

Gaze into space now and see. Gaze between the stars into the
glowing blackness. See its radiance. It is not a dull or absorptive
blackness. It is a glowing blackness. Look into the stars. Do you
realize that starlight comes out of the glowing blackness? Can you
discern the black striations which flicker within starlight?
Starlight proceeds from space ex nihilo. Light emerges from
blackness, the sensate projection of qualities. Within every shaft
of sensate light there exists the primary and persistent black
light presence. We call this VRIL, the primary black light. That
presence is the core and axis around and along which all light
shafts proceed. Look deeply within light sources, you will see and
feel the black radiance. Black light is everywhere. It is in
everything, and can be discerned in everything. Black radiance
suffuses the world, both generating and sustaining it. Black
radiance exceeds the power of 1light. Staring long into 1light
sources of insignificant intensity floods the wvisual field with
black radiance. Black radiant Vril permeates light, all luminary
spaces.

Deeper examination of this primary light reveals it to be
capable of flooding its recipients with vibrant thoughts and images
of a greatly magnified intensity. Black radiance reveals itself as
the most fundamental ground of consciousness. In this Volume of the
COMPENDIUM we will undertake a primary study of light and rays. The
manner in which Vril interacts with irritating beam energies will
form the necessary substance of our discussion. Why radioelectric
communications systems operate, whether through the ground or
through aerials, has 1little to do with processes termed
"electrical". The conjugate nature of inertial energies, and the
manner in which they contour and follow primary Vril actions,
constitutes what engineers have traditionally called a "dynamic
action". One must learn the difference between fundamental cause
and subsequent effect before true understanding can be obtained.
True understanding permits new progress in Vril Technology which
can forcibly expand our consciousness.

Egyptian observers had 1long known of the black radiance,
having mythologized its beginnings. Ornamented with metaphors and
verse, the black radiance formed the foundation of their sciences.
It is in fact the world foundation. The black radiance which floods
space is not the annihilation of reality. The radiant blackness is
the very basis and generative source of reality, the foundation out
of which all experiential reality emerges. The black radiance is
the backdrop and contrasts against which all consciousness, sense
perception, observation, and empirical tests are made. This is
VRIL, called by Anglo-Saxon geomancers for the "weaving" paths
which it carves through forests. VRIL is the black radiant core of
all energetic manifestations. VRIL vectors define the nature of our



terrestrial experience; the fundamental world energy.

Though Baron von Reichenbach made extensive dark room
observations of aetheric luminations in consortium with sensitives,
he failed to recognize the singular fact in which he was daily
immersed. All natural luminations emerge from the blackness of the
primary stratum. The blackrooms he constructed for the deliberate
study of natural Odic radiance formed the necessary prerequisite of
all such observations. In this blackness, luminous displays could
extend their noumenous and paranormal permeations on sensitives and
insensitives alike. The archane knowledge resurged throughout the
time after Baron von Reichenbach’s brilliant work was completed.

Experimenters discovered energetic manifestations which
brought them closer, and finally into, the very black radiant
light. These naturally sensitive visionaries found themselves in
possession of technological artifices whose function in a new
domain made mind expansion possible. A close examination of
grounded iron masses and iron composites, such as those arranged by
Franz Anton Mesmer, stimulates several remarkable personal
experiences. It is within these experiences that we will recognize
logical pathways leading first to explanations of communication
technology anomalies, and then to a thorough comprehension of both
ancient world models and their forgotten technologies.

It is also through the agency of subjective sensation that we,
once again, recognize and validate the existence of a fundamental
spatial domain in which we are absolutely suffused. Through these
special and repetitious experiences, we realize that subjective
experience is a summit; a singular and immediate access to the most
fundamental world space. It is through our own senses, our
perception and the field of our own consciousness, that we are
empowered toward superlative science; a science through which the
most unusual and potent technologies may be forged. _

The careful and sensitive examiner notices, on approaching
grounded iron rods and iron configurations, that a mysterious black
aureole permeates the surrounding space. Entrance into this black
space zone produces an instantaneous and extraordinary clarity of
mind and body, the very precursor to phenomena noticed by Mesmer.
When driven into specifically Vril active points, iron poles or
ground rods become highly energized with black radiance. Rendered
noumenous, these rods flood over with continual eidetic discharges.
Those who merely approach these become filled with a gentle and
penetrating flow of images, often foreign to one’s experience and
memory. In this we recognize the eidetic flow. Eidetic images
are not "memories". They are not products of mind chemistry, not
solipsistic experiences produced wholly within the percipient by
neurological process. Eidetic images are visionary dioramas and
landscapes, communications of real places which have "never been
seen before". Later investigation revealed the existence of an
auric anatomy which was bound in the physiological agglumeration.
It was found that eidetic images are received through connective
Vril discharges. These proceed from the ground, entering and
bypassing neurology. Eidetic vision occurs within the auric
anatomy, experienced by the recipient first as a remote view. This
magnified conscious state becomes permanently fixed in the
recipient, so that continued exposures become cumulative. Beginning



with small initial sensitivity, great and magnified consciousness
is thus gradually acquired.

Thready Vril discharges are the Ggenerative agencies
responsible for remote viewing. Discharges proceed from the ground,
usually passing through the abdominal region. Spreading out into
the auric anatomy, these currents convey their visual treasury,
discharging back to ground from the lumbar region of the spine. We
are continually receiving these energetic floods, being sustained
and directed in Vril currents. Quantitative science has difficulty
separating cause and effect. Unable yet to meter the eidetic
currents which proceed from the ground, quantitative analysts
observe biochemical changes in eidetic recipients which they
conclude are the source, and not the effects of eidetic reception.
Subsequent inertial examinations of eidetic recipients reveal only
physiological effects and by-products.

One experiences brief eidetic visions when walking across a
small section of certain grounds. Whether covered through
architecture or city planners, such eidetic groundspots retain
their activity and power. These points continually discharge
imaginal energies, feeding emotive tone to the neighborhood which
is built about them. There are natural places in which the black
radiance reaches great intensity. These are the sacred spots, each
one of which exhibits the fundamental black radiance as it reaches
magnified states on ground surface. Within the black radiance, one
experiences eidetic light...images, moods, and remote views. They
are experienced when recipients move toward an eidetic groundpoint,
terminating when recipients move off the point. At times, depending
on the projective focus of the point, we experience these eidetic
transitions with dramatic sharpness.

There are minor eidetic points and major eidetic centres.
Eidetic ground points are not distributed in a symmetrical grid
form. There 1is an asymmetric distribution of these eidetic
powerpoints across the ground surface. Black radiant points are the
deepest energetic centres, identified by certain sensitives as
luminal sources, as ley lines. They convey eidetic consciousness to
the sensitive observer, the deepest conscious reception. Eidetic
powerpoints are the most fundamental of all the energetic
manifestations, being the generative black radiant centres of world
dioramas. These are the points which ancient science referred to as
the "pillars of the earth". These are the points through which
consciousness may penetrate and surpass inertial space. It is here
that the ground suddenly becomes "hollow". It 1is here that
percipients pass through the world, reaching its "hollow centre™.
The "hollow" is the inertia free black radiance from which emerge
qualities, sensations, archetypes, visions, thoughts, ideations,
dioramas, and experiences. The black radiance 1is the world
foundation, generating, projecting, and sustaining solid objective
reality.

There are those whose sensitive examinations bring only
identifications of luminous phenomena, of ley 1lines, when near
these powerpoints. The more experienced examiner first recognizes
black radiant foundations from which the luminosities actually
emerge. The black "radiant" zone has been consistently observed and
identified by those who have experienced its remarkable presence in



natural settings. Ground emanating black radiance has been
identified throughout the anecdotes of rural people, as well as in
the scientific bibliography. Contained in the folklore of more
rural people we find remarkable identifications of these phenomena.
The "black damp", well known to farmers and woodsmen, is a "cold,
shining blackness" which hovers in distinct weblike formations
among rocks and trees. Different from ordinary shadows, the cold of
the black damp passes directly and completely through the body,
chilling "from the inside out".

Experienced in meadowlands as very sharply delineated spots of
exceptional cold, the black damp habitually glimmers and shimmers
among certain rock and tree clustres. While usually having a fixed
locus of manifestation, the black damp seems to wander across the
woods and meadows in a fixed perimeter. It is a defined black
radiance,- different from shades and shadow, varying in intensity
during certain times (W. Williams). Not the "black damp" known to
miners, the phenomenon is distinguished by its permeating effects
on humans who are intercepted by its discharges. Observers of this
phenomenon have referred to the mysterious "black damp", described
as a shining blackness which flimmers among trees, rocks, and
meadows, as a source of great fascination.

When the "black damp" shimmers near the ground during the
darkest night, it appears to form a glowing black crown. Hovering
and often moving above a fixed surface of earth, the "black damp"
produces strange visceral effects. Revealing its smooth and uniform
glow, the black damp radiance often discharges sudden striations
which contain potent personal transformations. The characteristic
frigid sensations, experienced when touched and permeated by this
glowing blackness, brings with it a clarity of mind which cannot be
explained by conventional models. Such Vril cold spots, and their
complimentary hotspots, are experienced in a far deeper manner than
temperatures explain (Reich). Evidencing a more permeating
presence, these temperatures are permeating, being felt "from the
inside out" rather than from the "outside in" (Williams).

Instances in which this mysterious black radiance extends from
grounded iron poles are not rare, they merely require proper ground
emplacement. Specific natural groundpoints draw the black radiant
energy up to the surface. Iron gives the sharpest and most potent
transaction with this ground flow. Copper softens the surge, but
diminishes the total power. The black radiant aureole from such
ground rods expands so much during certain seasons, that sunlight
is visibly diminished. The effect is often observed among certain
evergreen trees and rocky ridges. This black radiance is no mere
removal of light, the result of material absorption. Vril permeates
all apparent realities, revealing their ephemeral poise upon its
rugged existential foundation. This black radiant space is the most
fundamental consciousness, the ground of being.

10.3 BLACK RAYS :

The Victorian Epoch not only overflows with numerous instances
of natural "black spaces" and "black light" manifestations, but
includes accounts of "black radiant" laboratory phenomena. Plucker,
Faraday, and others had observed electrostatic light phenomena in
mildly evacuated glass globes. Geissler tubes represented a new



step in these regards, revealing a world of light and fascinations.
Physicists noted that long evacuated tubes gave striated electrical
discharges: alternate bands of light and dark in fixed positions.
These alternate white black bands processed along the tube at
various velocities; the driving process never adequately explained.
When better vacuum pumps had been developed, a new study of
discharge phenomena commenced with one individual. It is Crookes!
A defined humorous twinkle is seen glimmering through his sparkling
eyes, evidence of a spritely nature. The very name of Crookes is
associated with the most magickal of scientific artifices and
studies. Sir William Crookes spent years examining electrical
phenomena in highly evacuated glass vessels. His initial reason for
doing so are shrouded in a deeply personal theme. Believing space
to contain invisible spiritual worlds, he surmised that electrical
discharges in highly evacuated globes might grant a telescopic
window on the angelic or aetheric material of those worlds.
Spending his time in passionate search of ectoplasm, Sir
William is often pictured at various locations, holding the globes
along various sight angles. By now, these globes were fitted with
concave mirrors; the improved electrodes for a new breed of
scientific instrument. Pointing his large globular scrying devices
in various directions, he directed his "spirit telescope" in order
to find his beloved long lost brother. It was with these highly
evacuated globes that Sir William first proposed that aetheric
communications systems could be developed. Stimulating the
tremulous aetheric spaces, Crookes stated that resultant glowing
pulses could be visually observed in large receptor globes. These
magick lamps could effect communications despite great distances.
It was while intensifying the electrostatic potentials applied
to his special globes that Sir William made a rare discovery. He
identified a mysterious "dark space" which appeared over his highly
charged cathode plates. The velvety dark or black space held an
essential secret which few investigators have appreciated. Was this
blackness itself not a superior presence which actually entered the
electrified space...and repelled it? Recognizing that this dark
space effectively repelled and eradicated all electrical
manifestations from his globes, Sir William began speculating on
the nature of the blackness itself.
If analyzed in a hydraulic or aerodynamic sense, one could have
considered this black space to be a deeper vacuum; intensified and
separated through the active elimination of residual glowing ions.
But, if this black space was an absence of ions, then Sir William’s
radiometer tests proved it to be remarkably dynamic. The Crookes
radiometer was connected in series with a 1large interrupted
induction coil. The vane support stem was connected to negative, an
external tinfoil wrap was made positive. Voltages being properly
adjusted, the black space was electrostatically stimulated to f£ill
the radiometer. When and only when the black radiance filled the
globe, vanes spun with incredible speed. He began referring to this
dark space as a "radiant state of matter". What he, in essence,
suggested the existence of a "fourth material state".
But, where was this special matter sourced? Sir William began
looking OUTSIDE of his globes for the answer to these perplexing
mysteries. Believing the black glow to be evidence of a finer space



substratum, he suggested it to be an ultragaseous agent capable of
passing through glass and entering the active space. Hitorff,
Lenard, Spottiswoode, Aston, Tesla, and many others searched for
more anomalous examples of radiances such as the Crookes dark
space. Victorian investigators examined all natural luminous
phenomena, many new found discoveries proving that manifestations
of the "black radiance" flooded nature. Electrophotographs, made by
Lichtenberg, reveal the effects of electrical discharges in dust.
Those made by cathodes in air prove, on examination, to be
interspersed with black dendritic trails.

Nikola Tesla often observed the black radiant spaces without
evacuated bulbs, one of the many phenomenon which originally
attracted Sir William Crookes to his work. The high intensity
electrostatic transformers of Tesla not only produced whitefire
discharges, but also effectively developed a deeply suffusive black
radiance. In these regards, Tesla discovered that suddenly
interrupted high voltage fields projected special electroactive
rays. These rays were described by him as being "not unlike light
rays", and elsewhere as "dark rays". They had nothing to do with
electrical waves, propounded by Maxwell and supposedly proven by
Hertz. They had nothing to do with the waves of 1light which
physicists define. Tesla consistently claimed that sunlight
contained several ‘'"species of 1light", each having special
characteristics.

Though invisible to the eye, the "dark rays" of Tesla
performed remarkable feats at great distances from his systems. It
was with these energies that Tesla effected all of his claims;
effects impossible to obtain with other systems. These remarkable
phenomena have been corroborated by a few researchers (Dollard,
Theroux) . Tesla also conducted extensive studies on cathodic rays,
improving the Lenard tubes in order to discover aetheric gaseous
components. Not as intrigued with the X-Rays as some Tesla students
suppose, Tesla searched for a means of externalizing the Crookes
black space. In this, he recognized an extremely potent dynamic at
work; one which he would later summon to achieve otherwise
impossible goals.

He tested several forms of raybeam projectors throughout the
years following this period of research, having finally claimed
success 1in developing a tube which would not explode under the
severe electrostatic stresses required for its operation. Teslian
"black field" discharges through gases have been more recently
observed (Dollard). Single electrode low pressure discharge tubes
were found to maintain their dark state despite the high potentials
employed. This evidences the severe potential drop at the free end.
Pointed toward receptor tubes, they transmit measurable dielectric
current through space. Such experiments, where black radiant space
is externalized through electrostatic discharge tubes, proves
Tesla’s claims that "very special rays" can be produced by such
means. Black rays.

Elsewhere, Nikola Tesla describes a spatially voluminous black
radiance; a radiance which suffused local space for miles, taking
specific topographic directions in the natural environment. An
"inky and velvet blackness", both during and 1long after the
operation of his Colorado Springs Experimental Station was



reported. Never recognized as such, the deliberate reports made by
Tesla in these regards suggests that he began investigating the
perceptual modifying power of grand scale electrostatic discharges.

When properly examined, black radiance was at the core of all
energetic phenomena. It was found in magnetism, light, and minerals
(Reichenbach). Black radiance was found in evacuated discharges
(Crookes), electrostatic fields (Tesla), in natural environments
(Le Bon), in physiology (Kilner), in lightbeams (Goethe, G.S.
White), and in beams of sound (Watts-Hughes). This mysterious
presence, inherent in every release of energy, seemed to be the
fundamental manifestation of natural intent; the very foundation
upon which all inertial energies simply subsisted.

Careful examination of the black radiance convinced many that
it was THE primary energy, that generative axis from which matter
emerged directly. Matter and energy, emerging from the black
radiant space "ex nihilo". Numerous researchers were surprised to
identify black radiance as the fundamental space from which matter
seemed to both emerge and dissolve. The scientific bibliography is
suffused with physical evidence of the black radiance. Careful
examination of all photographic, electrographic, and sonographic
records will convince that each energetic trace has an intensely
concentrated black core axis.

Prof. Gustav Le Bon dubbed the black radiant emanations with
the phrase "dark 1light". Neither referring to infrared or
ultraviolet spectra, Le Bon insisted that "dark light" existed as
an entirely separate energy domain; a distinct permeative space.
Its presence persistent, Dr. Le Bon was able to expose special
photochemical emulsions to this naturally extant "dark light";
producing remarkably clear images of gardens directly through thick
laboratory walls. _

Other research focussed on the phenomenal realm between
fundamental black radiance and ordinary 1light; researchers
compiling a very thorough accounting of black space phenomena
(Kilner, G.S. White). Dr. Walter Kilner discovered the suffusive
black radiant core of human auras. It was this black radiant space
from which all subsequent layered auric luminosities were observed.
Dr. Kilner observed that this black radiance not only spatially
preceded the manifestation of luminous auric shells, but also
extended beyond the luminosities into space. This extension to
indeterminate distances formed the basis of a true mystery. In this
spaceward extension, Dr. Kilner and others saw the auric connection
with upper space worlds. Congested striations in the black radiant
zone revealed the physiological presence of disease, a diagnostic
tool of the greatest importance.

Other aspects of the black space were noticed, aspects through
which attention itself...consciousness...was powerfully drawn.
Crookes was powerfully attracted to peer, for hours, into the black
radiance. It seemed generative and projective. Stimulating thought
and ideation, Crookes applied the discharge tube to the
investigation of other worldly phenomena. Having noticed that the
extra-cathodic space was darker than the space surrounding the
tube, it was clearly suggested that here was an instance of
aetheric expansion. On these concepts, Tesla built and demonstrated



a technology which successfully implemented true aetheric currents.

Black space, unfettered by inertial resistance, directly fuses
perception and consciousness. It is the bridge linking the physical
and metaphysical worlds. Examining black radiant phenomenon from a
deeper metacognitive poise, one recognizes an absorptive attraction
between this blackness and the observer. The Crookes dark space, as
with other related manifestations, seems to attract and hold
attention. All thought lines seem to move into the densified black
space. Black radiance is a zone into which perception is powerfully
focussed. Scrying devices of the Electrical Age, his attentions
were drawn to mysterious behaviors surrounding his apparatus. Black
radiance and luminous forms conjointly passed and permeated one
another in the flickering ghostly blue light. It was Sir William
who first-suggested that signals could be sent between a system of
such glowing bulbs, whose medium of exchange was found in the
world-suffusing black radiance.

10.4 VRIL AND GROUND

The construction of iron capacitors produces extraordinarily
powerful suffusions of this curious black radiance. Such capacitors
yet demonstrate the power to eradicate and heal away certain
maladies on simple contact. There are numerous variations of iron
capacitors, no one of which qualifies as the "only design". Mesmer
designed his capacitor in imitation of natural settings; using
contact layers of iron slag or powder against germinating seeds or
moss. Others combined iron layers with crushed coal, wetting these
down with spring water. Yet others combined layers of sheet iron
with cotton or wool. Each of these combinations with iron obtains
wonderfully varied results. Despite the rigid and dogmatic
assertions of some in regards to these designs, one must see that
the presence of iron and carbonaceous materials together conduct a
fundamental energy whose presence is ground sourced.

The employment of iron, in excess of all other metals, most
powerfully endraws this energy to the surface. The exact nature of
the carbonaceous matter used in such iron capacitors modifies the
aspects and qualities of this ground emerging energy with new
definition. Despite the blue aura which iron and carbon together
project, one must recognize that the black radiant energy forever
precedes the luminous products. Black radiance holds a most
powerful secret; a remarkable realization which revolutionizes our
thoughts concerning energy and true power. Through such knowledge,
our experience of the world obtains the "missing qualities" and
"details" which academically acclaimed inertial forces can never
explain.

When rediscovered by Reichenbach, the natural radiance of
matter was no minor announcement. Threatened by the implications of
a flowing, biological, conscious world foundation, academic
colleagues actively rejected Reichenbach. Himself a veritable
laureate of highest esteem, with proven scientific record of
greater academic proportion, the Baron derided their frightened
response in his numerous privately funded publications. Baron von
Reichenbach remains a scientific giant who spanned the research
world with achievements in both gquantitative and gqualitative



sciences. He is the modern father of Radionic Science.

Radionics first studied and employed the natural luminosity of
matter in various applications. It was employed in medical
diagnosis (White, Abrams), in therapeutic modes (White, Drown), in
analysis and field survey( Hieronymus), and numerous other
scientific functions. The natural luminosity of matter was thought
to be the most fundamental world-energy, but subsequent focussed
examinations proved that much deeper energies lay within the
former. In its more recent development Radionic Science examines
the most primary black radiance of world-matter. It does so now
specifically for the primary eidetic functions inherent in Vril.

While all of these luminous phenomena were observed and
studied, successive discoveries proved that the very core of all
these luminations was, paradoxically, a black radiance. Thready and
endowed with other remarkable properties, the black radiance became
the focus of intense research during the latter portion of the
Twentieth Century. Being the projective center of energetic
emanations, the black radiance was studied through subjective and
ultimately personal contact. Access to this black radiance was had
through several grounded means, iron poles and driven rods being
the primitive first sources. Testimony to the glorious power
radiating through these iron poles, rods, and buried plates is the
uncorroded state by which they are preserved for centuries. The
earth batteries of several inventors were notable for their
uncorroded performance (Stubblefield).

Wide varieties of natural substances, examined by Radionists,
displayed spontaneous black radiant phenomena. Black radiance was
visibly increased when system components were directly connected
with the ground, and powerfully magnified when "tuned to ground" by
means of rheostats and variable capacitors. Black radiance was
visibly increased when system components were directly connected
with the ground, and powerfully magnified when "tuned to ground" by
means of rheostats and variable capacitors.

While numerous radionists observed and focussed attention only
upon aerial black radiant phenomena, it was the "ground-radionists"
whose discoveries reopened an anciently forgotten secret. This led
to the development of ground communications systems. In the systems
of Stubblefield, electrical power is not utilized. While this
sounds fanciful at best, it must be recognized that the
Stubblefield system was never deactivated. Operation with any
single one of his famed earth batteries persisted for weeks on end.
During this time period, several thousand watts were expended in
driving motors, powering arc lamps, supplying telephone exchanges,
and maintaining heaters. Never once was there a power loss or a
cause for replacing the earth batteries.

Through an extensive series of experiments, designed to
discover its more external characteristics and behaviors, the black
radiance was directed into varieties of material media. It was then
found that both material form and behavior actually proceeded from
the energy, if energy is what we might call it. The black radiance
proved to be the most fundamental agent, found actively present and
central in every bioform. Black radiance was found to be the
discharge form of the most foundational energy yet known. When
constrained to transit across spaces, the black radiance



spontaneously constricts to form thready veins.

These thready veins may be glimpsed in among objects, both
natural and humanly made, in the natural environment. There,
emanated from the ground, these manifestations evidence their own
natural expression. It is not uncommon to watch the progressive
absorption of humanly made artifices in the ground emanated black
radiance. Thus "accepted" into the Vril matrix, these objects
frequently become one with the natural surroundings. This is the
often made observation throughout older neighborhoods and
districts, where old cottages and their gardens, towered churches,
iron posts, and rockwalls visibly flow in black radiant currents.

Connective and glowing, one glimpses these "fascia" among and
between certain natural topographies. Vril manifests in inertial
space as black radiant threads. The sometimes faint observation of
black radiance and black radiant thready veins derives from
interactions between the black energy and inertial space. When
inertial space interactions are strong, one literally sees the
black radiance. When inertial space interactions are weak, one sees
a faint luminosity with an equally faint black radiant center.

During the earlier years, Telegraph System engineers employed
local dowsers to delineate the appropriate or "right path" of the
line. The dowser was hired by 1local telegraph companies which
sprang up throughout the countryside. These sensitives determined
the meandering course which wirelines took. When being settled in
woods and across meadows, it was the telegraph-dowser who felt the
"right path" which the line should take for it to best perform.
- These lines became the famed "self-activated" lines which required
no applied battery power.

When station groundsites were sought, dowsers employed their
sensitivity in determining the presence of necessary telluric
currents. It was then believed that these ground currents actually
facilitated and empowered the subterranean "charge return". Systems
constructed by this means demonstrated a superiority over those
later telegraph projects built by engineers and geologists alone.
By then, the oldtime dowsers were replaced by an armada of
insensitives; early geophysicists. Armed only with their electrical
meters, these engineers found it impossible to determine "good
ground"” despite their accurate registration of high soil
conductivity levels.

The dowsers already knew that electrical soil conductivity
alone did not always make "good ground" for telegraphic signals in
single-line systems. Other subterranean energies were obviously
determining the success of both electrotelegraphic and later
electrotelephonic systems. These subterranean signals were
erroneously termed "electrical waves, magnetic waves, underground
water channels" and other such inappropriate metaphors. When
neither electrical, magnetic, and hydral currents were physically
found, academicians derided and rejected the entire issue
concerning telluric currents.

Weak electrical currents, when hunting and registering
telluric flux, does not imply weak cause. Telluric currents, Vril
currents, are not sufficiently sensate and do not sufficiently
interact with inertial space to manufacture electrical products.
The telluric currents thus appear "weak" and "subtle". They have a



far greater, and insensitively unrecognized eidetic content, which
is their principle strength. The currents which are received
through grounded rods in wooded areas evidence a strong and
continuous eidetic flow, a dialogue among trees. The weakly
received currents evidence the weak interaction which occurs when
insensate eidetic currents penetrates inertial space.

Carbon, incapable of producing strong electrolytic currents in
seawater baths, produces prodigious registrations at specific
"sensitive" groundpoints. The use of carbon ground rods reveals
that eidetic currents are present and active in subterranean
depths. These currents are enormously powerful with increased
depth. They are eidetic currents, their effect in passing through
matter is to produce electrical manifestations. This is the source
of all the observed anomalies in grounded technologies. Vril
currents, .drawn from iron-carbon ground rods, grow in strength with
time. When these energies are hastily brought to the surface, they
radiate a dangerously powerful Vril signal. In such cases, we
experience choking congestion, the result of inertial hysteresis in
the potent Vril emergence. It is not wise to incur these kinds of
Vril currents to the surface. Insensate and semisensate Vril
currents require special Radionic instrumentation for their
conversion into accessible sensate expressions. These are truths
which Father Athanasius Kircher clearly outlined in the Sixteenth
Century, Kknowledge obviously gleaned from contact with the
Templars.

Nikola Tesla inadvertently proved the existence of deep
metaphysical strata, those propounded centuries before by Fr.
Kircher, by deriving a continuous stream of whitefire electricity
by the application of but a second’s worth of impulse energy.
Struck like a bell by a single hammer blow, the ground delivered up
well over twenty minutes’ worth of free electrical power in
Colorado Springs. Careful examination of his cryptic notes,
captions of photographs made, reveal the "secret" which Tesla
wished to keep from Morgan. Tesla, focussed only upon the
electrical aspects of the earth, did not immediately recognize the
implications of this strange electrical manifestation. It was
during this time however, that Tesla began observing powerful
perceptual distortions all around his experimental station. These
lingering conditions permitted extraordinary and truly paranormal
perceptions. Stimulating him with fresh insights concerning
perception, space, and consciousness, Tesla was inspired to design
a radically new kind of television system.

Well before this breakthrough however, and with far less
complex means at their disposal, inventors of telegraphic systems
began making strange observations. ANOMALIES. Through extensive
contact with ground applied and ground derived electricity, a few
astute and scholarly observers recognized that the true source of
static and static disturbances in lines was not electrical in
origin. They recognized that these anomalous manifestations were
due to the incursive influence of a neutral energy. Having origins,
most certainly arriving in systems through the ground connection,
a few inventors went directly to this source for various
applications. Some used these energies to raise the efficiency of
lightning rods (Bryan). Others utilized these energies for



therapeutic purposes (Mellon). Yet others obtained the ground
energy in multiple plate and wound receivers, employing it to
operate electrical machines (Bain, Snow, Dieckmann).

These energetic currents were thought by some to be the result
of mere electrolytic action, a product of ground moistened metal
plates. When it was realized that this energy could perform far
more work than was actually determined by measuring it, theorists
remained completely baffled. Stubblefield managed to obtain
commercial amounts of power from ground receivers whose
electrolytic output rarely exceeded four watts. The fact that this
energy could actually operate machines termed "electrical" was
equally baffling. In these anomalies was glimpsed a forgotten
reality. It seemed as though "electrical machines" could operate in
two modes. This curious "double function" continued to haunt
experimenters until the advent of Radionics.

It was about this time that such individuals began noticing
the "other effects" which the telegraph 1lines had on natural
environments. Some noticed that the space surrounding large tar-
clad wooden telegraph poles seemed surrounded by a violet aureole
at times. Usually at sunrise and at sunset, the violet aureole can
yet be seen by astute observers, One notices sharp black striations
which flood the interior of these mysterious violet aureoles. In
addition, several experimenters noticed the black radiance which
surrounded iron wirelines when supported by these poles. The black
radiant appearance which surrounds such wires also extends a
noumenous state which is difficult to ignore. One sees a flood of
black radiant discharges extending toward the wires from specific
grounds over which the lines pass. These lines also discharged
black radiant discharges to the ground, when having conducted them
from specific grounds to specific grounds. The telegraph system
actually became a means for deranging district Vril current
integrity (V.4).

Of all the elements which one may employ in experiencing Vril
consciousness, one stands out above the others. IRON. Iron
evidences a Vril articulation impossible to duplicate with other
substances. It is no wonder then that iron wires, far inferior to
copper lines, operated with great efficiency in grounded telegraph
and telephone systems. Small iron masses have far greater Vril
articulate capacity than any other metal or substance except for
one other. CARBON. Iron, Carbon, and Vril are inexorably linked.
Handheld iron, extended outward across space, produce strong
visceral "thrill responses" along very place-specific axes.
Likewise, handheld Carbon rods produce an inimicable sensation of
"nullification". Together they form an important diodic component
of Vril systems.

The attributes of Iron and Carbon may be successfully tested
in any location. The resulting axial distribution produces a map of
extraordinary implication. One finds that such maps give the very
axes along which strong ideational pulses continually flow.
Matching personal experience against such a map reveals surprising
continuity. It may yet be observed that properly poised iron poles
flood nearby objects with a powerful and uncommon clarity. This
black radiance, this Vril space engages the percipient in those
extraordinary experiences with which the ancient geomancers were



familiar. Experience in Vril space is different from normally
inertialized experience. Vril space is radiant, the generative
source of all consciousness, ideations, thoughts, and visions. One
cannot be exposed to Vril space for long before being flooded by a
host of wonderful mindstates and abilities. Vril space grants
special senses and sensations. Vril space is consciousness.
Suffusion in Vril space gives us our consciousness.

It certain instances, technicians found that simple non-
electrified ground connections were capable of discharging simple
eidetic images directly into physiology. The mere connection of
responsive systems into ground strata made intercommunications at
the most fundamental level possible. These anomalies revealed the
fundamental mode in which natural communications are accomplished
among local districts and wider regions. In certain cases, these
eidetic “transmissions from the ground produced sufficient
electrical impulse to drive telephonic systems.

Iron rods, whether handheld or grounded, draw Vril threads
into a constricted focus. Such access is necessary for scientific
examination of and conscious expansions in Vril. Iron produces a
stinging response in the human percipient, requiring "softening
agents" for smooth auric transactions with the ground Vril. Carbon
and iron together form the basis of a successful auric transactor,
but other metallic additions secure much smoother transitional
coatings which the experimenter will find increasingly necessary
with frequency of connective exposure to Vril threads.

Quantitative analysis interrupts direct conscious examinations
with mechanistic measuring devices. Measuring devices are placed
between ourselves and the world. They filter and interpret what
only human experience should engage. Objects filter conscious
projections into space. These projections are inhuman ones, being
reserved for the realm of objects and their dynamic processes. We
cannot receive filtered conscious data through measuring
instruments. We do receive magnified conscious energy through the
connectivity which Radionic instruments bring. Radionic instruments
do not behave inertly. They become suffused with Vril, becoming
gquasi-organismic in nature. Only Radionic instruments connect us
with the consciousness which suffuses world space.

In this we glimpse the forgotten knowledge which Templars
inherited, employed, and improved. Special placement of
architectural mass renders a structure capable of powerful
correspondence with specific distant locales. Such buildings relate
directly with others in distant locations, behaving as if directly
connected through the ground.The bilocational aspects of certain
architectural placements are unmistakable when experienced. We each
know buildings whose mere presence provokes sudden sensations of
distant locales. Placement in certain groundpoints makes building
foundations Vril conductive. The interconnective nature of the
subterranean Vril Matrix reveals 1local points in which it is
possible to engage eidetic communications with specific greatly
distant points. New York can connect directly with Paris.

Finding the best location for establishing VLF radiocelectric
stations began with Marconi. Needing these Vril advantages in
establishing radioelectric circuits across the world, marconi
placed heavy emphasis on geologically advantages sites. Marconi



stations were always found at the very sea edge, usually near a
saltwater bog or marshland. This feature was used as a conductive
"wavechute" or "launchway", ostensibly for the conveyance of
radiowaves out to sea. We find that Marconi engineers chose sites
which also had some rocky inlet or valleylike geologies. Placing
his aerial deep within these sea openings gave the advantage
afforded by stone conductors in seawater. These wavechutes were the
most highly prized. It is no wonder then that we find his stations
in numerous rocky sea openings, having large saltwater lagoons.

When early wireless systems were later connected both to
ground and to extensive aerial capacities, effects such as these
both strengthened and modified. Determined by the aerial alignment
and station placement, operators discerned that each station became
suffused with a characteristic mood and tone. In this respect,
stations -displayed their peak manifestation during specific
seasons. Because of these station-fixed emotive tones, certain
observers recognized a mysterious connective correspondence with
space energies. In other related radio transmission phenomena,
researchers noted that shortwave stations operated with greatest
efficiency during certain astrological times (Nelson).

It is intriguing that certain ground-coursing Vril Axes do not
connect with Vril lines in every bordering neighborhood. In these
features, we will learn of the world structure and true geography,
whose experiential dioramas envelope "unknown" regions. Wherever we
find "broken" Vril Axes, there we will find a "hidden zone", lands
which remain curiously insensate and unmappable. Local lore is
replete with tales of "disappearing lands" whose appearances and
disappearances are determined by georadionic process. VLF and
shortwave stations noted numerous "blindspots" where no signal
could ever be heard. These anomalies defy conventional explanations
which involve purely electrostatic or electromagnetic parameters.

In certain cases, wireless stations demonstrated ground-
relationship with other stations, as well as aerial relationship
directly through the aerial strata. The secret listening device
which T. Henry Moray developed required no electrical energy for
its operation, detecting and tuning into biologically related sound
activity. In the case of certain beam transmitters, resultant
multiple groundward beams were capable of directing signals through
terminal contact with upper space strata (Tesla, Ulivi, Hettinger).
In these phenomena we comprehend the fundamental operation of Vril
in radioelectric signalling. In rare places where Vril axes are
submerged, there can be no radiowave propagation or "passage". Vril
makes radioelectric communications possible. The electrical
components simply irritate the Vril Matrix into radiating magnified
eidetic patterns.

The "stationary" approach to communications lost popularity,
when mobile military requirements during World War II employed
shorter wave transmitters. Then it became possible to establish
point to point communications from any position. These systems
employed the Aerial Vril Matrix, antennas behaving as terminal
connections within the insensate matrix. But these zones are
peculiar indications that insensate geographic lands are present.
The curious complete absence of signals, the radioworld "dead
zones", requires serious Vril examination on an expeditionary



level. The famed "Fata Morgana" are an astounding species of
mirages, repetitively observed in specific locales (Corliss). Not
at all being the optical mirages of temperature inversions and
other such atmospheric disturbances, the Fata Morgana is a free
standing anomalous "geographic presence".

Having historic repetitious appearance in a region, they are
noteworthy living remote views on an astounding huge scale. One
cannot see through them. One frequently sees persons and animals,
machines, trees...all the evidence of a settled habitation, where
no mapped lands exist. The phenomenon has occurred in the Straits
of Messina, near Sicily. There it gained it first fame. The
phenomena has been observed in Portbalintrea, Ireland, and is not
unknown in New York Harbor.

It was well known by operators that a mere brush against the
mammoth capacity aerials could result in death. Not rare in
operating these stations were the dark blue discharges which
launched from aerials and room sized inductors, striking operators
and rendering them unconscious. There were those instances when
operators became suffused with an elevating energy. being "under
the influence of the spark" made them light-headed and giddy. In
this state of mind and body it was possible for them to know which
station would signal next, and what the nature of the message would
be. When more developed shortwave systems were established
everywhere, newer paranormal phenomena began making themselves
apparent. These stations were more potent eidetic transactors than
certain VLF stations. As with the mammoth VLF stations wireless,
mere proximity to shortwave systems brought sudden eidetic
discharges to the operators.

It was found that station sites, even when non-operational,
frequently continued to discharge such eidetic signals for hours.
A condition was often reached, in well used stations, where eidetic
discharges remained the common paranormal feature. Bilocational
experiences were especially powerful for specific distal sites.
This repetitive observation of specific distant locations, complete
with moods and emotions of those places, was a reminder of those
phenomena well-known to telegraphers. If a shortwave station was
properly placed, it had its connections to a specific distant
location.

This Vril psychotopographic effect was realized by military
station operators. The signals frequently displayed eidetic images
of the very same unrecognizable landscapes, magnified remote
viewing through an artifice. In this function, stations behaved
both as eidetic receivers and transmitters. But a single electrical
activation was sufficient to bring these effects to a station. Once
this focalizing process had been established, one could deactivate
the system and continue receiving the eidetic images. Land
surrounding these stations also became suffused by eidetic
energies. Mere proximity to these systems is sufficient for these
eidetic discharges to suffuse us, bringing their remote views.

10.5 VRIL IN ELECTROTECHNOLOGY

Electrical energies irritate the primary Vril function. It is
in this antagonistic relationship alone that radiocelectric systems
become communications systems. Their supposed electrical operation



is an illusory result of "lumped" empirical observation. Lacking
the detailed discrimination which comes only through anomalous
observations, electrical engineers pursued their electrical
objectives. Electrical theory then developed. This further
entrenched awareness that primary Vril functions were solely
responsible for radiosignalling. One has only to reexamine the
powerful radiosystems developed by Loomis to learn again of this
fact. Systems which used no applied current save those which
suffused components from ground connection were not limited to
Loomis. Those of Meucci (V.5), Stubblefield (V.7), Rosetti, Strong,
Lockwood, Tompkins, and Brown (V.6) are only a few representatives
of an armada in unpowered grounded systems.

Readers must recall that the development of radiosystems
proceeded from a convoluted science, one which continually confused
cause and effect. The empirical nature of observations often leads
to erroneous associations among conjugate phenomena. It is in the
nature of Vril to drive conjugate phenomena. These form a veritable
cloak which surround Vril black radiant threads, the generative
discharges. One thus finds in every natural expression evidence of
the generative Vril presence. Not knowing or recognizing the
primary cause or function of components, subsequent academic models
produced an "inverse technology". By this we mean that technologies
did not deliberately develop around Vril black energy. Technology
developed around inertial applications which stimulated the Vril
energy. Were it not for instances in which distant communication
was actually engaged entirely without electrical agencies in any
stage, we could not make such statements. But the overwhelming
conclusion, derived from thousands of patents and associated
treatises, brings us to these assertions. More than this, we have
the evidence of hundreds of corroborative experiments with which we
have been engaged since realizing these facts. The discovery that
numerous apparatus actually did engage a primary communication mode
altered our views on the subject completely.

The principle need for study in the historical bibliography of
patents, articles, and texts, empowers the development of more
fundamental technology. The technology which we seek actively
engages the deepest world foundations, enabling a new world
condition. Both the anticipated technology and its foundation,
whose components we perceive in the midst of forgotten treasuries,
has materialized itself. Forgotten observations, stored up for the
future in Victorian bibliographies, best chronicle the tale. Found
in the plethora of forgotten Victorian texts and patents, we find
information which contradicts the most advanced conceptions
concerning radio and why it works.

The functional relationships observed in ground system
components were details which their designers could not immediately
assess. Telegraphy, Telephony, and then early Wireless each brought
an amazing archanum of associated anomalous phenomena. Such
empirical discoveries were simply admixed within the scientific and
engineering consciousness without question. The phenomena were all
collectively termed "electrical". It was not until attention was
actually focussed on each aspect of the strange associate phenomena
that researchers made distinguishing critiques between their
observations and the terminology by which they tagged the



anomalies.

Some of the observations were mildly electrical in nature.
Others seemed to be "inflections" of electrical phenomena. Yet
others had nothing at all to do with electrical effects. This
menagerie of anomalies displayed a variety which threatened
academic integrity on all counts. The invasion of these anomalies
brought new questions which could not be tolerated, simply because
they could not be answered. And answer-magick, not truth, had
become the currency of academic science.

Vril suffusion of radio systems proceeds from the ground
connection. Permeating the components in distinctive fashion, the
entire station often assumes the black radiant glow which is also
noumenous in sense. Close examination of system components reveals
a host of remarkable Vril responses and dynamic behaviors. When
encountering certain component combinations, Vril arcs across
connections, choosing its own desired paths. Passage through
components alters Vril to an extent which may trigger true
permutation. Willingly moving into the components which bring it
permutational change, Vril evidences intelligent motivations;
avoiding certain components and tunneling through others.

Vril discharges, which articulately cross circuit components,
often connect terminals which normally would be physically joined.
Vril automagnifies when crossing spacegaps in order to reach its
next entry point. Radionic arrays which feature disconnected
circuit portions have always brought derision from academes who
mock Radionic circuits which "lack wired connections". Vril also
evidences preferences which must be empirically learned. Vril
current moves into and through iron rods. Vril ensheaths the outer
surface of carbon rods and produces distinct nodes, called "rates"
by radionists.

Electric rays were first observed by Joseph Henry in 1862.
Electric rays, accidentally released through Leyden Jar sparks,
ruined a sensitive astatic galvanometer which had been housed
several floors beneath the laboratory...in a vault. Dr. Henry found
to his amazement that steel needles, though hundreds of feet
distant from these sparks, were completely magnetized. He published
these wondrous findings in 1842. It was difficult for his
contemporaries to conceive that such energetic transactions could
result without wired connections.

Elihu Thomson, a young high school instructor, accidentally
observed the activity of electric rays in 1872. While experimenting
with a large Ruhmkorrf induction coil, Thomson decided to intensify
the spark display with an additional capacity. Connecting one high
tension terminal to a large metal tabletop, he saw that the spark
became more intense. Thinking that this intensity could be further
boosted, he connected the other terminal lead to a cold water pipe.
When this was done, the spark discharge took on an entirely
different characteristic. The penetrating, and somewhat explosive
crackle was accompanied by brilliant silver-white sparks. Surprised
and excited by this discovery, Thomson attempted to contact his
friend, Edwin Houston. Intending to run down the hall, Thomson
received an unexpected shock when he grasped the brass doorknob.
Though fixed in the midst of the large oak door, the insulated
brass knob was highly and continuously charged.



The astounded Thomson found that every insulated metal object
in room was also highly charged. He and Houston ran through the
building, drawing out long violet-white sparks with a penknife from
every metal object in the building. They found it possible to draw
off sparks from metal objects several floors above the spark
source. Thomson wrote up his accidental findings. Scientific
American allotted him in a minor column for posterity, and the
matter was forgotten...until Nikola Tesla rediscovered the
phenomenon by accident. In this remarkable account, the phenomenon
of distant charging matches that discovery of Joseph Henry, nearly
thirty full years before. The manifestation of these intense
wireless energies provoked a storm of controversy among those who
attempted their duplication. Unable to reach these intensity
levels, most cast the account off as spurious and exaggerated.

In 1886, Heinrich Hertz attempted a more stringent search for
the "electromagnetic waves" which James Clark-Maxwell predicted.
His results were weak and furtive. Nonetheless, the entire
scientific community seized on his findings with great zeal. All
except for one noteworthy individual. Incapable of duplicating the
electric wave experiments of Hertz, Nikola Tesla continuously
performed several different experiments employing high voltage
arcs. He discovered a great variety of effects with these
experimental arrangements, mostly disappointing ones. One
arrangement, however, produced astonishing results with
uncharacteristic high power. With abrupt interruptions of high
voltage direct current, Tesla felt powerfully shocks at some
distance from his apparatus. His methodic inspection of this
phenomenon proved that a powerful radiant emanation was dynamically
projected from his apparatus "like rays of dark light".

In this experimental accident (1891), Tesla successfully
reproduced the results which, prior to this event, only Joseph
Henry and Elihu Thomson had obtained. Completely determined by
circuit parameters of voltage, capacity, and resistance, Tesla
realized why this condition was nearly impossible to achieve by
casual experimental arrangement. In most experimental instances,
the component wvalues chosen by researchers were insufficient to
produce the strong "electrical rays". Tesla corroborated the loud
crackling sparks of brilliant silver-white which Thomson reported
nearly twenty years before. Tesla travelled to Germany in order to
consult with Dr. Hertz on these findings. The two discovered that
each had found completely different modes of electrical radiance.
Hertz was shown that he had not in fact generated true
electromagnetic waves. Hertz was deeply disappointed over this
fact. His subsequent research shift to ultravioclet 1light and
photoelectric phenomena was no accident. Tesla later stated that he
was truly sorry he ever mentioned these things to Dr. Hertz.

Oon returning to New York, Tesla published a seldom mentioned
and rarely discussed article in The Electrical Experimenter
periodical (1892). In this he casually describes the fact that
certain high voltage arrangements can be made to release
"electrical soundwaves". He goes on to say that this condition is
reached only when proper attention is given to the parameters
comprising the circuit. When invited to speak before the Royal
Society, Tesla saw this as an opportunity to announce his startling



breakthrough. Taking his audience through the history of electrical
phenomena, he demonstrated some of his early high frequency
alternators. Intending to show the weak and furtive output of these
rotary designs, Tesla planned the unveiling of his newer devices.
His new electrostatic induction coil, a device which did not
operate through magnetic induction at all, astounded the onlookers.
He strove to explain that his discovery of electric rays was
outclassed only by his discovery of a new kind of induction
phenomenon.

Electrostatic induction, he claimed, occurred when
electrostatic shock fields collimated upon aircore solenoids of
specific resistance. The abrupt application of the electrostatic
field to these coils caused a remarkable transformation. This
transformation was an unaccustomed one, resembling a short circuit.
Electrostatic field lines actually leapt along the long coil...from
end to end. In doing so, the coil voltage surged beyond predicted
values, jumping as much as ten thousand volts per inch of coil
length! This was not magnetic induction. The coils did not behave
like magnetic transformer coils. They behaved 1like curious
cylindrical capacitors. The coil resistance was the key. When once
the sharp and powerful electrostatic shock field was applied to
this coil, the strange voltage conversion took place. It was as if
a new and more potent electrostatic energy had been discovered, a
pulsating one having anomalous penetrating powers. This energetic
ray passed through shields and substances alike. Tesla developed
and patented numerous ray transmitters, each producing truly
anomalous effects.

Most associated his name and work so strongly with alternating
current, that they were unable to grasp that Tesla had already
abandoned that line of research. Unidirectional impulses being
proclaimed as the only means for producing the electric rays, Tesla
clearly states that these potent results should not be expected if
very stringent circuit parameters were not carefully met. Most did
not obtain them. The consequent response by such persons as Sir
Oliver Lodge, was that the "emotional" Tesla was exaggerating. As
Tesla predicted, those who did not keep to his parameters succeeded
in developing only weak electromagnetic waves. Results obtained and
improved by Tesla differed completely from systems developed by
most experimenters of the day. Tesla developed true and penetrating
electric ray transmitters. Others, notably Marconi, proliferated a
radio technology which implemented the weak electric Hertzian
waves. While Tesla developed a great number of systems for
liberating these rays, the most powerful species are liberated when
high voltage DC arcs are repeatedly disrupted "without alternation
or oscillation".

Engineers and theorists have begun again to study these
electric ray manifestations, attempting theoretical proof that they
actually exist! Discovered through accidental arrangement, Nikola
Tesla perfected the means for implementing these rays in a host of
designs. Each of which representing technologies which have
remained dormant for nearly seventy five years, their reemergence
would completely revolutionize world power production and
distribution. Throughout the twentieth Century, there would appear
several inventions which clearly duplicated Teslian methods. These



systems worked in their ray transmitting modes (DeMoura, Reno,
McCullough). As electronics and vacuum tubes came into vogue, a
progressive divergence from Tesla electric ray technology produced
pure Hertzian mode radio and radiobeam technology. This progressive
trend eventually explored higher alternating frequencies and
shorter waves. Engineers maximized "electronic"™ carriers and
avoided electric rays altogether. Tesla proved that only the
violence of DC arc "disruptions" could release the most powerful
ray varieties. Inherent in the electrostatic field, Teslian methods
prove to be the most prolific way for releasing these energies.

Nevertheless, engineers sought the creation of Hertzian
wavebeams in UHF and, eventually, RADAR. The invention of the
single cavity magnetron tube provoked a revolution in Hertzian
electron technology, producing the multicavity magnetron,
powerhorse of the World War II battle arsenal. Eventually, all
mention of electric rays was relegated to works of science fiction.
Having lost the knowledge which Tesla plainly declared in all too
numerous lectures and patent texts, engineers completely forgot
that electric rays exist. Now they deride the notion, believing
that electrical longitudinal propagations are impossible. Recently
termed "electro-kinetic" rays, several researchers are studying new
means for generating them (Aspden, Jefimenko). Engineer Eric
Dollard has had the earliest and most evident success in
duplicating those results claimed by Tesla. His research remains
unequalled in the study.

Fragmental analysis of electrical systems often becomes
nightmarish, especially with extensive combinations of components.
It is relatively effortless to recognize the form-related Vril
function of these wvery same systems, recognizing in this primary
function the very reason why they worked in electrical parameters
at all. These systems worked in electrical parameters only because
they were good Vril conductors. Our research is a necessary
retrospective survey of electrical communications systems with
these facts in mind. To comprehend the exact features which should
be sought in such study, one needs to learn more of what Vril is
and how is behaves when engaged by a structural design.

Vril is electrically neutral. Inertial space is neutral also,
unless penetrated by Vril threads. The focussed Vril penetration of
inertial space stimulates inertial cavitation and dissolutions. It
is in this interaction that we see the composite nature of inertial
space, which dissolves as a continuously infinitesimal series of
droplets. We see electrical charge manufacture wherever Vril
impinges a densified inertial 1layer. Proceeding from the Vril
channel, the radiant flow of negative charges rides the inertial
surface outward. Positive charges enter the Vril channel. The
opposed charge flux occurs in radial lines from the Vril channel.
The manufactured currents may be weak or strong depending on the
degree of sensate interactivity.

In this interaction, there are no fixed electrical charges or
electrical masses. Contrary to academic assertions, one observes a
spectrum of charges and masses which are manufactured in situ. Both
Tesla and Le Bon made reference to this charge manufacture process,
a fact recently brought to attention by radioengineer, Eric
Dollard. It is imperative that we realize the constricted site in



which charges are observed during this Vril penetrative process.
One measures electrical currents only along the dissolving inertial
surface. Beneath this surface is a far deeper world, one of sense
and conscious reality.

There is no detailed understanding in the reductionism by
which engineers group and equate empirical observations. In truth,
any whole observation is a composite of innumerable interactions.
Knowing the most fundamental order and grade of interactions is
critical to the improvement of any system. Knowing the most
fundamental cause of an effect is the key to designing new
technology. By what fundamental means are we then to obtain such
knowledge? Electrical activities are not the most fundamental order
and grade. Despite the fact that we apply electrical energies to
radio circuits in order to "make them work", our thesis denies that
electrical energies fulfill the function of communications systems.

There are reactivities between Vril and electric fields, which
are specific. Tesla noted that the extraordinary preponderance of
electropositive charge in his ray transmitters produced the most
exalted distant communication effects. Other 1investigators
corroborated these observations, noting that such "polar"
preferences produced very distinct black radiant phenomena
(Piggot). It can be experimentally verified that Vril discharges
enter electropositive terminals, avoiding electronegative
concentrations. Vril patterns are especially magnified when
pulsating electric vectors remain unidirectional. Early wireless
system patents are replete with such observations. Enraged Vril
responses to all inertial irritants occur on behalf of bio-
organisms. Vril moves toward the life of living things, preserving
their life by auto-magnifying its presence whenever and wherever
inertial occlusions are densified. One therefore finds that black
radiant concentrations suffuse the ground just before and during
storms. Vril automagnifies on behalf of bioorganisms, the electric
rays serving as penetrating irritants.

Why each communications system operates successfully has
little to do with electricity per se. The action which
radioelectric signalling systems engage, in the natural Vril
environment, is a reversal of the natural process ocobserved before
and after lightning storms. There are aperiodic intervals in which
inertial space has so densified in an area that Vril discharges
autonomically intensify to pierce and dissolve 1its presence.
Vertical black striations and thready discharges emerge from the
ground, piercing the densified inertial layers. Normally this
process is gquiescent and continual. The minor daily variations in
experiential consciousness do not find their cause in "humidity" or
"air pressure". They find their variations in the accretion of
inertial space as it is ground absorbed and metabolized in the Vril
Matrix. During these times, it is possible to visually sight the
faint groundward moving white beams. Some have erroneously taken
these to be the direct sighting of vital energies (Reich).

There are times when excessive inertial accretions require
excessive dissolutions by the Vril Matrix. This is when lightning
storms occur. Strongly constricted ground emerging Vril threads
pierce the inertia, bringing down sharp white sheaths better known



as "heat lightning". The white sheath is the inertia, not Vvril.
Vril is black radiant when sensate. When insensate, Vril cannot be
seen. Lightning strokes are highly constricted white inertia
sheaths, which surround Vril discharges and rapidly descend into
the ground. There they are dissolved and dispersed. The cavitation
of inertia against the central Vril core of a "bolt" manufactures
electrical detritus in situ. This is the "electricity" which
researchers measure in a lightning bolt. That 1lightning is
fundamentally triggered by a natural Vril process is evident in the
numerous accounts of "black 1lightning", which suddenly appear
without shock and without thunder (Corliss).

Numerous accounts had been given of "black lightning", and
"black auroras", reports which have been continuous throughout the
last century. Though numerous photographs of black lightning are
fortuitously made each year, academic science cannot accept the
physical evidence 1laid before their eyes. Taken by most to be
"overexposures" in photochemical emulsions, black lightning has
been visually observed. Obviously a breach of electrical science,
black 1lightning proves much more ancient theories concerning
natural environments and natural energies. A powerful manifestation
of black lightning twice produced remarkably distinct thick dark
forked shadows against a large terrace window (Vassilatos). The
phenomenon repeating itself twice during a single storm, revealed
far more than electrical dynamics could produce. In this instance,
the "black lightning" forks literally stood out of the ground in
the middle of a road.

The electrical strikes which precipitated the black lightning
had not occurred in the road at all, but had brightened the sky
further up on a hill. The black lightning was not a simple tree
shadow on the glass, being radiant and deep and distinctly non-
electric in sense. In fact, while the electrical phenomena of the
storm brought considerable physiological irritation, the sudden and
unexpected appearance in the road of two distinctly different black
forked shapes were accompanied by a warming sensation. In this is
comprehended the Vril rulership over natural electroactivity. Vril
precedes the appearance of electrical discharges, being the core of
these white displays. Drawing out inertial currents, black Vril
threads often become ensheathed in foggy white displays. The
excessive constriction of primary Vril thread discharges reaches
upward and powerfully congeals the residuum of aerial inertia...its
chief function. Thus, the natural Vril discharge is a protective
function, where Vril cleanses the aerial stratum on behalf of
biocoorganisms. Furthermore, and most astounding, is the fact that
black lightning displays are articulate manifestations. They are
dendritic and highly detailed, the patternate emanations which
proceed from the ground toward space (Corliss).

Thus, irregardless of transmissive mode or operational
frequency, radioelectric irritations cause sufficient irritation in
the Vril environment to provoke a greatly magnified Vril response.
This response brings the eidetic current strength beyond its normal
levels or distributions. Magnified and expanded in size, these
currents flood whole districts with their imagery, being often
received by sensitive individuals as sudden "remote views". On
close inspection therefore, any electrical irritant will stimulate



such long range effects. Though this fact explains the successful
operation of all electrical communication systems in general, we
exemplify those systems which employed RAYS and not WAVES.

10.10 VRIL AND ENERGETIC BEAMS

The most effective Vril irritants are the electrical rays
which Henry discovered, Thomson rediscovered, and Tesla developed
into a revolutionary tec¢hnology. In a previous investigation, Tesla
describes strange and ghostly streamers. These were mysterious to
Tesla, seeming to be externalized displays of phenomena to which
Sir William Crookes alluded. When Sir William, in detailed
descriptions of vacuum tube phenomena, observed the very same white
flimmering streams, he strongly believed them to be ectoplasmic
streamers. Flooding his special high wvacuum tubes with their
entrancing smooth glow, Crookes used the tubes as a telescope of
"astral space": the spirit world. But here, in Tesla’s sight were
the very same displays. The difference was that these did not
require vacuum enclosure at all. These "misty white" streamers were
"cool to the touch". They projected outward into space "...phantom-
like". In these yard long streamers, Tesla saw more evidence for
the fact that his Electrostatic Transformers were channeling an
aetherial gas. His terminology became quite "hydraulic", and later
"aerodynamic" in describing these white flowing discharge
phenomena. In fact, his later Transformers began appearing ever
more streamlined.

Raybeam systems were first recognized in the hands of Tesla,
who used them in epochal power transmission systems. The potent and
penetrating rays produced a great number of phenomena which
indicating that a mysterious "extra energy" was entering the
devices. One such phenomenon was casually mentioned by Tesla after
public demonstrations of his remote control systems. In this, Tesla
reported that the operation of his impulse transmitters produced a
continual flow of usable electrical energy for an hour after they
were deactivated. He also described an anomalous form of ionization
by which it was possible for him to draw long silvery threads of
light from organic matter everywhere in the demonstration space.
The description of these clingy and fluidic silvery threads greatly
resemble the phantomlike streamers produced in an oil insulated
version of his Electrostatic Transformer.

Tesla also describes an ever expanding column of electrical
lumination which proceeded from his power transmitters during
nighttime operations in wide open spaces. This manifestation of
ever-expanding light indicated the articulate growth
characteristics associated with his impulse applications. Grounded,
these spiral transformers stimulated wvoluminous Vril currents.
Described by Tesla in terms of spatial volume and surface area, the
ever growing column of 1light is not one which radicelectric
currents customarily exhibit. These luminal manifestations were not
produced by electrical impulses, they were stimulated in the Vril
Matrix by electrical impulses.

Tesla later discovered the exact impulse frequency for
stimulating extraordinary luminous displays in free space. These
displays, surrounding his capacity aerial broadcasters with a white
light, rapidly grew in volume and radiance. With these, Tesla



declared it possible to illuminate the night. He also planned to
beam such impulses skyward, stimulating voluminous radiance across
great expanses. The applied energy, an impulsing current of intense
electrostatic force, served merely to stimulate radiance, not
supply the energy to generate it. The use of electric ray beams
provokes a conjugate enraged Vril regime, a tightly constricted
beam of thready black ray discharges whose first function is to
neutralize the effects of the irritating beam. Intensified Vvril
beams remain in their enraged state until the electrical beam is
removed. Vril then resumes its relaxed normal state after a gradual
period of deexcitation.

There exists a remarkable Colorado Springs photograph in which
electro-impulsive discharges take on the appearance of smoothly
collimated 1light beams. Beamlike arcs pass among several
disconnected transformers. Clearly seen within the large Magnifying
Transmitter array, one glimpses but one aspect of Tesla’s research
on which he was later to place total emphasis. Rays, conjugately
propagating along with Vril threads, produced the most intense
antagonisms. These antagonisms result in powerfully concentrated-
eidetic exchanges. In pure ray ©propagation modes, Vril
magnifications are overwhelming and 1linger with time. The
experience of Tesla in these regards can be found in his Colorado
Springs Diary. Perceptual distortions being the heart of his
remarkable account, his Diary tells that both visual and auditory
distortions suffused the region surrounding his plateau. Most
imagine the account to describe the familiar effects of mountain
living on city slickers such as Tesla. But Nikola Tesla spent the
whole of his young life in mountainous lands, never observing these
phenomena. Obviously he is telling us that a new effect has been
observed; one which explains some ancient astronomical
observations. Permitting the accurate unaided observation of train
wheels and passengers across ten or more miles, Tesla tantalizes
his readers with a new conundrum.

It is assumed that, in this wvast projection of black radiant
phenomena into the natural environment, Tesla discovered something
of the geoanatomical structure. It was obvious that these
perceptual distortions were anisotropic in distribution, revealing
specific paths through the ground and space; a vital piece of
information which leads to special views concerning all wireless
forms of communications. In addition to those truly strange
empirical discoveries by which Nikola Tesla is principally known
there came others, whose bizarre and often accidental findings
produced equally paranormal manifestations. The use of rays and
rayic beams occupied theoreticians in pedantic recapitulations.
Expending all their intellectual energy in describing the anomalies
associated with rays in conventional terms, certain discoveries
refused to be so easily reduced. Strange and wonderful, each of
these new anomalies has more to do with Vril than the electricity
whose irritations triggered the natural response.

The elimination of ground connections did not eradicate the
dynamic engagement of the Vril Matrix. Shortwave and beam radio
systems remained thoroughly suffused by ground discharged Vril.
These systems also powerfully interacted with the aerial strata of
the Matrix. In this manner, shortwave aerials and beam projection



tubes became CONNECTIVE TERMINALS through which eidetic signal
components were projected to great distances. With this primary
mode securely in operation, shortwave, VHF, UHF, Radar, arclight
projectors, Ray projectors, and other beam systems became effective
extensions of the ground discharged Vril. Suffused by local and
impressed eidetic currents, these beam systems effected strong and
clarified transmissions of eidetic currents. It was not uncommon
for these systems operators to experience repetitive and scene-
fixed eidetic discharges. Suffused with the primary Vril
components, radiobeam systems operated primarily in Vril functions.

Beams of electrical rays, impulses, oscillations, ' or
alternations each irritate the aerial Vril stratum by direct
connection. Antennas act as terminals, touching specific aerial
Vril strata. The powerful consciousness modifying effects of VHF,
UHF, Radar, Arclamps, and other Rays are first experienced in the
strong attraction which powerfully draws human attention. Beam
transmission systens, whether for power transactions or
communications, were extremely effective in certain parameters.
Mysterious in their appearance and activity, such beams systems are
pictured by Tesla as capable of intelligently tracking targets with
no additional guidance components. Other designers successfully
managed the detection of distant radio signals through compact ray
tube receivers (McCullough, Moray, Farnsworth).

Communications systems had always been developed by experts in
the energy known as electricity. It was thus hastily assumed that
electrical components and applications produced all the observed
effects in these systems. The electrical function of radiosystems,
imagined now as their only operative mode, contained too many
"lumped interactions". Few ever perceived that the real function of
electricity in these systems was to act merely as an irritant of
more extant energies, energies whose role in human interactions has
always remained primary. Since these systems had been developed
through empirical observations, all the observed signal exchanges
were thought entirely due to electrical applications. In this we
see that the 1lack of detailed understanding in these regards
promoted a erroneous theoretical base upon which all of modern
communications theory is based. What is the chief benefit of
unravelling these conundrums? The development of transcendent
technologies requires a detailed knowledge of the Vril Matrix, the
natural environment which it generates and sustains, and the
responses of this suffusive Matrix to human artifice.

The electrical components, whose operative functions were
learned through empirical observation, served merely as Vril
irritants. Eidetic signals exist entirely in the Vril Matrix, whose
extent floods the world. Power is not required for exchanging
eidetic signals. PATTERN CLARITY is the required function in this
regard. But electrical irritation of the Vril Matrix does not
require the detailed and complex componentry of radiosystems.
Electrical light energy can produce concomitant Vril magnifications
through specific kinds of irritation. It was found that certain
electrified gases actually radiated emissions which had powerful
effects on the Vril Matrix. Inventors experimented with the
consciousness-modifying phenomena associated with 1low pressure



gases (Crookes, Tesla). Besides the therapeutic effects, and
exceeding the mere aesthetic beauty of colorful 1light, gases
emanate perception modifying energies when electrified. Astute
observation reveals that experiential space 1is considerably
modified through exposure to the light of various electrified
gases. :

It is possible to stimulate powerful visually sensate black
radiant pulsations, waves, and currents by the use of a strong
flashlamp. The impulse and intensity establishes black radiant
conditions which may be seen. Irritated into a magnified state,
black radiant Vril begins to move into the photoirritant. Sudden,
isolated lightflashes produce an instantaneous black flash which
floods the eyes. It is the familiar result of photoflash. When
lightflashes are repetitive and continuous, the black flash becomes
a continuous flow. Prolonged operation of quick impulsed Xenon
flashlamps produces a special blackwave phenomenon. First flooding
the eyes, a black radiant flood gradually works its way throughout
the body. This blackwave is accompanied by a distinct relaxing
sensation. Peering around the white flashing light, one sees a
continuous black radiance which moves into the lamp. The lamp may
cease flashing, but the blackwave continues for a minute or more
afterwards.

Experience conveys exact information. Experience does not
require the quantitative interpretations gained through inertial
assessments of the world. The two approaches, subjective and
objective, are mutually exclusive. Quantitative data cannot inform
experience. Experience is the ultimate criterion, the only gateway
into the conscious world foundation. Quantitative analysts judge
the blackout phenomenon to be a photochemical reaction, one which
occurs entirely in the retina. In their view, afterimages and
blackwave phenomena do not indicate space suffusing conditions.
They have not taken care to notice that unmistakable physical
sensations follow the movements of blackwaves. Seeing the light
itself does not produce the effect, the common assertion.
Flashlamps do not cease producing these body permeating sensations
when eyes are covered. They do not cease when we turn our backs to
the light sources. The blackwave sensation may be felt both with
eyes covered and with progressive distance away from the lamps.
Blackwaves flood regions of space which have been substantially
irritated by flashlamps.

Lamp-stimulated blackwaves are a real external space
phenomenon, a Vril manifestation which focusses on the irritating
bright 1light sources. Vril responses flood space whenever
irritations such as these are released in the environment. The
responses match the irritant. Sensate irritants evoke sensate Vril
responses. Insensate or semisensate irritants, such as shortwave
transmitters, produce egquivalent responses. It is not uncommon to
visually sight blackwaves near intense shortwave radio
transmitters. In all of this, we must see that focussed energetic
beams become conscious channels. Such channels permeate matter and
space, opening them up and releasing their essential radiance. When
this state is achieved, both matter and space change. The essential
feature of the Naval dark wave experiment, albeit devastating, was
contained in this kind of interaction.



When one comprehends that communications systems require far
more than code and code-carriers, one is faced with the singular
problem of explaining the transaction of whole meanings through the
ground or through aerial space. There are the eidetic functions
which operators of VLF stations experienced. When absorbed Vril
patterns are electrically magnified, they become powerfully and
dangerously enlarged. Irritated into greatly expanded and highly
clarified states, these patterns process into the surrounding
strata. The enlarged Vril processions instantly reach those for
whom the messages are intended. Vril engagement between
communicants is truly complete only through Radionic
instrumentation.

The contemporary awareness that lightbeams contained vital
energies began with the historic experiments of Baron Karl von
Reichenbach. Baron von Reichenbach verified the 0Odic energies
contained in space sourced lights. The isclated lightshafts of sun,
moon, planets, and stars each flooded over with Odic energy. The
Baron successfully treated these Od-rich lightbeams with large
crystal prisms, discovering that select spectral portions
concentrated specific 0dic contents, whether wvitalizing or
depressing. He also observed and described the 0Odic interactions
with both magnets and light. His classic experiments proved that
the luminous Odic emanations from large magnets could actually be
focussed by a large lens into bright mid-air suspensions. The Baron
also successfully managed to photograph Od luminations with very
sensitive emulsions.

Thereafter in America, Dr. Albert Abrams managed to photograph
lens-focussed auric emanations from the bodies of his subjects. T.
G. Hieronymus discovered that the natural radiant emanations of
materials could discharge from electrical components and circuitry,
traversing optical components such as prisms and lenses. He termed
this energy "electrooptic" or ‘"eloptic" energy, since it
demonstrated conductivity through wires along with 1lightlike
properties. The energetic interaction between these radiant
discharges and the gquartz optical components proved remarkably
revealing, especially when the discharges of various elements and
substances were examined. Noticing the physiofrictive reactions,
sensed in the fingers when contacting special plate capacitors, Dr.
Hieronymus realized that he was able to analyze unknown chemicals
by simply rotating the conductive prism. This proved that the
radiant emanations were capable of being diffracted, each element
projecting succinct spectral components.

The interactions of lightbeams and magnets were implemented in
a similar diagnostic instrument by the DelaWarrs in England. These
interactions are especially potent when 1loaded with special
Radionic combinations. The concept that directed beams of light can
carry eidetic information is take directly from natural example.
Capable of suffusing other energetic substrates besides 1light,
eidetic currents can be directed toward specific sites with
deliberate intent. In addition, numerous eidetic currents can be
combined to convey several eidetic messages simultaneously.
Experiments have shown that Radionic signatures can be both
impressed and detected through 1lightbeams alone. This is the
central principle which rules all beam systems of communication.



The endless collection of anomalies observed with beam systems
originate with eidetic dynamiecs. It is in this frame that we
comprehend why the designers of electric raybeam communication
systems had observed their anomalies.

Projecting their irritations in straight lines through the
aerial Vril strata, the eidetic signals tunnelled pathways away
from the transmitter site. Beam transmitters were characterized by
unusual anomalies, whereby energies were drawn into the
transmitters as if by "touch contact”. Thus it was found that
transmitters behaved as if extending some kind of physical channel
through which contact from the outside could reply with rare
entrant energies. Such penetrating beams stimulated the release of
multiple vertical Vril manifestations. These simultaneously sprang
from the ground in special groundpoints, and also rayed down from
space from special spacepoints. In this, beam communications
systems provoked an entire regime of lost Vril realities and
behaviors which have great import in the With beams came several
remarkable phenomena. Hettinger observed that vertical arclight
beams could be pulsed by radioelectric currents, effectively
forming aerials of extraordinary vertical 1length without the
necessary wire conductors. In addition, these vertical beams became
charged with groundward flowing currents similar in effect to those
observed in the aerial batteries of Vion, Ward, Dewey, Palincsar,
Pennock, and Plausen (V.1l).

Healing systems exposed the body of patients to a vibrant flux
of numerous electrical impulses simultaneously. While many imagined
that the electrical impulses held the principle healing function,
most did not realize that the electrical vibrations simply acted to
collimate the suffusive Vril flow which came in response to the
irritation. One finds that medicinal applications of rayic energies
stimulate vitality long after the initial exposures. It has been
reported that blackwave processions flow through a properly
constructed Lahovsky double coil arrangement which employed
grounding (Lehr). Healing beams were generated in various gases,
being applied to the body directly. Their principle therapeutic
power was derived from the antagonistic responses of Vril and the
applied electrical beams. Having been derived through special gases
and gas mixtures, these beams were Radionically active. Being
suffused by the specific Vril currents of those gaseous elements,
Vril response was biased toward those elements. Therapeutic
absorption of these elemental currents was empirically found
advantageous in healing certain conditions. Most of the time,
various argon-nitrogen mixtures were employed. In one case,
minerals and other substances were employed (Moray).

We again recall the observations made by Sir William Crookes
with regard to vacuum tubes and the surrounding environment. The
electrical action of a vacuum and low pressure gas tubes is not
limited to the glass or metallic envelopes forming the containment
structure. Sir William observed that space suffusive articulations
of the most delicate fluidic varieties actually flood the discharge
space of such tubes, having passed directly and effortlessly
through the glass walls. Glass 1is transparent to these Vril
suffusions, isolating neither the electrical irritants nor the
gases contained from the Vril Matrix. Quartz glass seems especially



transparent to these suffusions. Although we are taught to view
vacuum discharge tubes as isolated entities, such discharge tubes
connect directly with the Vril Matrix. They are infused with Vril
threads, irregardless of whether they are grounded or insulated
from ground. Tesla’s early work with Lenard tubes reveal
connections to ground.

De Moura discovered that cathode ray beams could literally
extend, focus, and magnify the projection of electrical rays.
Reno also discovered the powerful radiant effects of rapid and
abruptly impulsed electrical beams. His patent is a textbook on
anomalous rays. Thus, true mysteries of the Vril aerial stratum
were delineated through the antagonistic influence of energetic
beams...an impoverished means by which to learn of Vril responses
and Vril behavioral phenomena.

In a more dramatic exhibition of space-suffusive interactions,
we examine the most advanced .vacuum tubes ever devised: the
remarkable work of Dr. Philo Farnsworth. Philo Farnsworth produced
an enormous series of truly remarkable electron tubes, the most
complex designs scholars will find in the historic archives.
Anomalous in their exceptional efficiency, these tubes provided Dr.
Farnsworth with a powerful arsenal for creating beam energy
devices. His attentions not simply focussed on the radio effects of
these devices, Dr. Farnsworth recognized the purely aetheric
implications inherent in the operation of multipactor designs. In
the operation of these tubes, extra energy seemed to enter along
the tube axis...from surrounding space. The multipactors of Dr.
Farnsworth were miniature solar furnaces in terrestrial glass
vessels. Farnsworth’s magnificent electron tubes were prolific
generators of UHF impulses. The concept of photomultiplication was,
in his laboratories, brought to an incredible level of perfection.

Farnsworth multipactors reached anomalous levels  of

efficiency, highly problematic for contemporary physicists. In
effect, the multipactor tube is an "electron reactor", in which
electron emissions from Thoriated filaments produce chain reactions
through bombardment in Caesium.
Electric rays from the multipactors proceed directly through the
tubes, producing external effects capable of charging objects and
triggering Geiger emissions. The effects are not caused by X-ray or
other identifiable such energies. Others have duplicated these
effects, having discovered that photomultipliers may be used as
bioresponsive instruments (Dollard).

10.11 VRIL EIDETIC IMAGERY

The Vril discovery process is experiential, not objective.
Those whose science tended toward an apologetic gquantified
treatment of QUALITATIVE realities, devised the Victorian aether
theories. Originally codified in the elegant ectoplasmic theories
of Swedenborg, Reichenbach, and Crookes, scientific researchers
began to isolate features of the connective bioconscious stratum.
Glowing ectoplasm, the fine and hairlike space-filling medium, was
identified through a number of intriguing and diverse experiments.
Electrical discharges (Crookes, Tesla), biocrystallizations
(Littlefield), sonic shadowgraphs (Hughes), darklight photographs
(Le Bon), black heatlike ripples (Blondlot), sensitive responses at



a distance (Bose, Abrams), these and many others found increasing
evidence for the existence of the bioconnective Vril Matrix. The
Vril Matrix is consciousness and life. It creatively generates
bioforms within media which it has previously projected.

While a few scholarly devotees maintained the integrity of
this wonderful and revelatory thesis across the century’s turn,
some decided to construct a theory which satisfied all of the
"academic requirements" for an interspatial medium. The ill-famed
aether theory, put forth by Lodge and other quantitative analysts,
proposed that a chaotic gaseous medium filled and permeated all
spaces. All such apologies, based on quantitative
maxims, are almost immediately consigned to failure.

Normally indolent, but focussing all their efforts in these
instances, academicians delight in picking such theories apart.
Whether through criticisms of experimental accuracy or penetrating
experimental proofs, no manner of quantitative proofs can ever
satisfy academicians that any bioconnective medium exists.
Predisposed against and fearful of the bioconnective medium,
academicians consistently shirk the issue. nevertheless, personal
experience constitutes personal proof. Ultimate proof. Experience
alone is the personally cherished proof of value. Through repeated
experience with Vril currents we learn that the world is not built
on inertial matter, but rather on consciousness. Permeating in the
black radiance, we receive the necessary penetrating vision to peer
beyond the inertial bounds of our environment. Once this reality is
securely fastened in our minds through direct vision, we can begin
to intellectually accept the notions anciently written and here
expounded.

There are too numerous experimental demonstrations clearly
indicating the existence of Vril and its marvelous qualities. Most
conclusive among all of these. proofs is the personal one. It is
through PERSONAL CONNECTION with the Vril currents that we receive
experiential expansions of consciousness. The acquisition of these
experiences requires the simplest grounded apparatus. It is only
through the medium of Vril current then, that we realize that
consciousness is the foundation from which the material world
springs full. Experience in the Vril currents reveals a fundamental
world-structure which differs completely from that which is
perceived by the dulled, inertialized senses alone. Vril
distributions permeate experiential space with a 1light seen
directly through the aura. It is through this personal experience
alone, a vision empowered through Vril Light, that we comprehend
the connective Matrix in which we live. It is in this awareness
that ancient designers conceived special Vril technologies,
employing the Matrix directly. The Matrix, as a providential
utility, supplied the needs of certain societies. When once these
ideas are firmly internalized, one conceives of inter-regional
communications in a new and greatly enlarged domain. The use of the
Vril Matrix for establishing communications requires a knowledge of
its own energetic expressions.

Continual exposures in Vril produces continual
collectivization of seemingly separate realities. The science of
gualitative analysis suddenly becomes more precious than that which
is learned or obtained through inertial meters. One sees the



homogeneous integrity which infuses numerous qualitative thesis.
Continued exposure in the Vril current reveals the fact that it
generates all experiential reality, including the very ability to
apprehend its endless creations. Mind-permeating space
topographies, which reveal the external and suffusive structure of
the world, can be modified by the application of special
technologies. This topography which, with practice, can easily be
mapped in any location can be used to benefit by the adept
designer.

Vril discharges, eidetic in content, form discrete patterns of
the most complex composition when passing through eido-conductive
matter. Vril effects mindstates and sensations from the outside
world, having mappable topographies. Vril is not the luminous
displays of auras and aethers. Vril is the black radiant core of
existence, the creative and projective core of ALL experiential
manifestations. Vril is black, but is not void. Vril black radiance
is creative and projective, the generative source of all whole
visions. Vril projective visions are the experiential DIORAMAS
which compose our world experience. Qualities, and their complex
compositions, reveal the previsionary ancient aeons of Vril.
Knowledge of world-structure precedes understanding of all too
numerous radioelectric anomalies. One sees that, as with
telegraphic and telephonic VLF, raybeam systems also powerfully
interact with aspects of the Aerial Vril Stratum.

In black radiant space, one senses a powerful conscious focus
which brings a wonderful sequence of personal elevations. Direct
physical contact with this black radiant energy causes a sudden
withdrawal of all personally surrounding "pressures". Those who
enter into such black radiant spaces first become relieved of all
negative emotions and internalized physical pressures. One at once
feels the freedom of a more permeating and fundamental space..

In this magnified special perceptive state, one discovers new
vistas. Visual vistas. The black radiant space extends in all
directions. It is deep, expansive, and exhilarating. The black
radiant space is simultaneously an objective observation and a
subjective experience. It is in this awareness that new visual-
mental functions reawaken. With sufficient exposure within the
black radiance, one envisions the true and deeper world. The black
radiant space suddenly appears to have details and topography. One
finds it to be immense and unmoved, pulsating and glowing, flooding
the percipient with new ideas and visions. It is in this radiance
that we perceive the true World-Structure.

Through the consciousness derived from contact with black
radiance, sensitive men and women became priests. The black
radiance is the supernal light which precedes the development of
sensate light.

Black radiance is more than insensate light. It is generative
source of consciousness, the generative source of existence, the
generative source of worlds. Vril is the only means for deriving,
comprehending, and communicating the ancient knowledge of the
World-Structure, of the World-Foundation. It is an experience, not
a lesson. Far below the foundation to which physical
instrumentalities can penetrate, our ordinary consciousness
imagines metaphysical depths which exceed inertial bounds. The Vril



magnified mind perceives these realities with great power, visually
examining the very deepest accessible planes and strata.

Called the "hollow in the earth", this deepest foundation
marks the locus through which images become materials. It is in
this deep stratum, this Plynth, from which dreams emerge and souls
go wandering. The metempsychosis of the ancients was not a myth.
They recognized in this stratum a nexus where all minds could meet
if properly trained or equipped. This zone was termed by many
names. But The KRATON, the "all upholding one" served the meaning
best. The Kraton 1is the only foundation in which dualities
dissolve, being the generative source from which realities emerge.
Inertial space splits experience into dualities.

Black radiant Vril can suffuse the space above a small
groundpoint, emanating upward in a glorious display. One-may see
the black radiance in wavelike processions, glimmering across an
opened field. In places where the black radiance densifies and
constricts, one perceives the wriggling and sinuous trails, noted
by ancient geomancers. In other instances, one may observe black
radiant Vril discharges as they flow among rocks, or from ridges to
trees. Vril is blackness...but is a radiant blackness. Vril current
does not enjoin the avid investigator with a life-destroying
stratum of shade and gloom. It is not the smokey dreaded darkness
which inertial space brings. Vril is not shadow and death. When one
enjoins Vril ground currents, one receives a magnified
consciousness state which excludes and dissolves all ephemeral
thought structures. Those pressures and constraints which invade
our being unawares are suddenly removed.

In the flow of Vril ground currents, now powerfully obtained
through contact with iron posts and grounded iron rods, one is
suffused in the Vril black radiance. It is a light which is world-
generative and world-suffusive. In this flood, one views a creative
dynamic which surrounds and permeates one’s very being. Intensified
in wvitality, one recognizes that this current projects an
expressive and creative language. The language comes forth as
experiential dioramas...as images and imaginal impressions. Here,
one recognizes that world-experience inhabits these superposed and
interpermeating dioramas. Together these compose our world-
experience. The World-Structure is composed of the whole imagery
which is experienced and directly represented in visions. Vril
interconnects the world in dialogues whose content is a language of
images. Vril interconnects the environment with imagery.

Chladni discovered that collimated beams of sound contained
cross-sectional patterns which could make permanent impressions.
His discovery realized what the reductionistic analysis of sound
(Helmholtz) failed to reveal: that sonic beams are suffused in
variegated patterns which are bioorganismic in form. His discovery
that some of these patterns oscillate through time also gave
evidence that these cross sectional patterns had
volumetrically distributions. By these discoveries, it was
understood that sound beams were not mere stratified air columns,
having alternately bands of compression and rarefaction.

In 1885, Margaret Watts-Hughes produced some of the most
remarkable sonographic records ever made. In a trumpet-like device,
which she called the "eidophone", articulate vocal utterances were



focussed on a dust-covered diaphragm. Bearing no relationship to
the harmonic sonograms of Chladni, singular vocal sounds made by
Mrs. Hughes produced dendritic trails and cross sectional patterns.
The "Eidographs", as she referred to them, became intensely complex
with longer utterances and varied dust media. Varied host
substances often produced elaborate and distinctive biocorganismic
patterns.

Thoroughly suffused with shadowforms and black trails, the
EIDOGRAPHS of Mrs. Hughes reveal startling connections between
simple words, ideations, and the signals transacted through vocal
sound. Certain vocalizations produced treelike forms of such
topographic <clarity that they suggested themselves to be
photographic impressions of remote views. Other soundings produced
floral varieties such as those found in local meadows. Here was
proof that more-than-inert acoustic signals were being transacted
through speech.

Speech contains ideations which require special objective
retrieval means. Ordinarily, communicants transmit and receive such
ideations directly while speaking. They are the result of auric
interactions which are transmitted in the black radiant core of
vocal utterance. In this is the basis of our discussion on wireless
communications. The electrical systems, developed with wireless
electric functions in mind, achieved far greater effects than
convention allowed. Paranormal perceptual effects were immediately
noticed by ordinary operators. Having intimate association with the
systems, these persons were the first privileged to experience the
eidetic and heightened conscious states found in Vril currents.

It has been commonly observed that sudden exposures to bright
light bring a corresponding ocular darkening effect, a phenomenon
with which most are familiar. In this regards,however, are spatial
phenomena, which differ widely from this variety. If we are exposed
to the constant flashing of bright lamps (Xenon flashlamps for
example) a suffusive and continuous black radiance suddenly
appears. Not the mere oculo-chemical phenomena which most equate
with darkened "after images", this black radiant suffusion can be
both seen and felt. The suffusion can be felt throughout the body,
despite well-covered eyes, as a spreading numbness. Within this
numbing sensation, one feels a strange warmth, phenomena of
incredible importance in our discussion on wireless communications.

One discovers that sudden, irritating stimuli will summon this
black radiance from the ground itself, most commonly with
electrical impulses. Electrical impulses stimulate sudden responses
which proceed from the ground upward. It is this phenomena which is
responsible for the consistent appearance
of "black lightning" strokes; which are not <electrical
manifestations 1in themselves, being responses to electrical
irritations. For certain researchers, these sorts of phenomena
suggested the possibility that black radiance in signals could
actually be used to transmit whole imagery (Tesla, Abrams, Drown).

Vril precedes every characteristic termed "biological". Vril
is the living quality in matter, granting it life. Vril pulsates,
throbs, grows, assimilates, bifurcates, magnifies, discharges, and
projects itself across vast distances. It crystallizes and



recrystallizes in smooth fluidic processions of black radiant
threads. When these threads coalesce, they entwine and combine into
a thready vinelike mass. With successive such entwinements, it
becomes difficult to distinguish black radiant Vril threads and
channels from rays. And these are often visibly seen throughout the
natural environment. But these purely objective discernments are
not the essential Vril characteristics, certainly not the ones
through which Vril is differentiated as a distinguished space
domain. While not devoid of physical attributes, Vril threads,
channels, and rays evidence their more potent conscious and sensual
effects.

Being the source and core of our own being, each Vril
manifestation powerfully attracts and holds our attention. We take
notice, whether aware or unaware, whenever Vril is processing,
self-modifying, or discharging across our experiential space. How
often do we not look away from our occupations, staring off into
space? We each frequently peer deeply into some vague stretch of
ground, aware that some vitalizing change has taken place.
Sharpened senses will focus directly into the very spot in which
these Vril modifications are taking place, trained through
experience to isolate black radiance. While these objective Vril
behaviors were all too evident to certain astute developers of
early line and wireless communications systems, there were deeper
and more permeating characteristics which captured their zeal. A
few awe-struck individuals were quick enough to recognize and
distinguish the effects which Vril radiance generated.

The central Vril Quality, upon which sensitive experimenters
were focussed, is EIDETIC information. Vril currents translate our
experience from the inertio-physical space into EIDETIC SPACE, the
generative Vril Domain. Vril processions carry and message to us
the fundamental information by which the human race remains a
sentient community. Vril carries information of its own, the vital
mind-fundamental information by which our world survival is
determined. Strong biological discharges stimulate ground veins,
eidetic currents being exchanged across great physical distances.
Mystical trees, boulders, and rocky ridges connect with these deep
veins, discharging visionary energies. Thready Vril discharges
project receivable eidetic images, 1living pictures of remote
locations. Engaging phenomena which are simultaneously unexpected
and astounding, we realize that whole images are actually
transacted among specific ground points as a natural occurrence.
Vril interconnectivity is often revealed in a most astounding
manner. The bizarre preservation of images follow lightning storms.

The strange, well documented phenomenon having to do with
lightning, is the preservation of Vril-conveyed images by lightning
strikes. The process produces the images in varied ways, direct
strike not being the only means by which images are deposited. In
one such transfer mode, a lightning discharge occurs in proximity
to an array of objects. The figures of these objects are often
impressed directly into matter, being found after the lightning
strike has occurred. These images are remarkably distinct and
sharp, evidencing both a volumetric and cross-sectional patternate
nature which is not properly equated with lightning. The supposed
electrical plasma is ordinarily thought to be too chaotic and



scrambled to preserve any kind of pattern, much less an imaginal
one. One does not usually think of lightning as having a coherent
beam nature, capable of transferring patterns from one point to
another across a space.

The mode of transfer reveals a variety of interconnections.
Objects which have been touched by the lightning channel contain
the images, being deposited at a distance from he source site. The
image of objects, merely in proximity to intense 1lightning
discharges, have been deposited on distant objects without direct
strike. Others are deposited by ground emergent bolts which occur
far from another strike. These side-bolts confer images which the
distant main channel touched. By what means is this conveyance of
images from one place to another accomplished? Lightning strikes
have themselves produced figures of objects they have not
contacted.. These anomalous and curious phenomena cannot be
electrically explained.

Lightning figures themselves are deposited on very ordinary
substances; substances which are not usually thought as
photosensitive. These extraordinary figures include images of
coins, of combs, of horseshoes, of numerals, of whole printed
sentences, of church steeples, of cruciforms, of a passing railroad
train, of a robin perched on a branch; whole images of countryside;
exact replications of nearby trees, complete with 1leaves and
branches; and images of farm animals. There have also been numerous
observations of lightning shadowgraphs, images which are made by
bright lightning flashes on exposed surfaces. An exact image of a
nearby house was imprinted by this means on a white porcelain
telephone line insulator. A ship officer noted the formation of
fading images on freshly painted woodwork, made when bright
lightning flashed outside. The officer made shadowgraphs of his
hand and of a ship instrument by waiting for the flashes to come.
The image of a wastebasket was imprinted on plain, bleached
floorboards.

Numerous attempts are made to explain the images in
conventional fashion. Some have suggested that these figures,
deposited 1in painted surfaces, are mere optical depositions.
Brought about by intense illuminations, the figures are supposedly
flashed onto the receptive material in an unknown photochemical
process. This would not explain the deposition of images on wooden
planks and floorboards. Some of these images fade, other remain as
permanent imprints. This contradictory deposition cannot be
photochemically explained.

Some have asserted that these 1lightning images are rare
natural electrophotographic depositions. The notion that 1local
dielectric potentials, requisite for electrical image formation,
combine with intense light to make clear images are farfetched.
Both these optical explanations fail to explain the extremely sharp
detail which such lightning figures and shadowgraphs evidence. Made
in absence of focussing lenses, each of these figures are clear,
having sharp edges. It is obvious that whole images are carried
across space through a non-chaotic agency. Though carried through
an electrical channel, a singularly chaotic medium, this agency
maintains its orderly character. What energy is empowered to so
resist the intensely disorganized electrical plasma with this



degree of insulate order?

However strongly impressed and geometric the original design
may be, it is not possible to cause strong artificial lightning
bolts to produce such images. What process is responsible then,
during the course of a lightning channel, for the conveyance and
deposition of such images? It is most likely that the electrical
components of 1lightning neither contribute to the reception,
conveyance, or deposition of figures and patterns. Rather it is the
black Vril thread, forming the deep core of lightning discharges,
which contains and confers the patternate figures. These figures
are clear photographic representations of objects.

Black radiant emanations is often seen in old films of
television performances. This o0ld method of preserving 1live
television performances reveals a remarkable black radiant effect
which is very evident on casual inspection. One easily observes the
black haloes which surround the images of performers and bright
reflective objects. These haloes often pulsate and show noticeable
expansion when performers become emotionally projective. Similar
black haloes are preserved in black and white cinema as well as in
photographic stills. Conventional explanations of the television
black radiance refer to photoelectric saturation. The mechanism
behind this supposed explanation requires that the photosensitive
layer of the image dissector tube becomes unresponsive through over
intensified illumination, the result of reflective glare.

Sequins and mirrored objects were always prohibited in early
live television performances for this reason. But the reason does
not hold up under further examination. Excessively illuminated
photosensitive screens are made of the same substance which is used
in one of Dr. Farnsworth’s other inventions, the photomultiplier.
In this device, intensified light is used to stimulate the emission
of more electrons from photosensitive screens. Because of. the
photomultiplication effect one should receive a brighter image from
a highly reflective source, not a black radiant halo. Photographic
images often show black radiant haloes, especially when over-
illuminated.

It is now believed that intense illumination so stimulates the
auric emanation from performers and materials that the black auric
layer becomes visible. The black auric layer was observed at the
turn of the Century, being referred to as the primary projective
layer for all other auri-luminal displays. These black radiant
displays can be rendered visually sensate through certain
illuminations. The illuminations, usually from carbon arc lights,
actually stimulates Vril into sensate responses (Lehr). It may thus
be conveyed through video apparatus and can be preserved in
appropriate film emulsions. One observes auric anatomy from
bioorganisms, minerals, and carbonaceous matter. Of these three
varieties, the auras of bioorganisms are the most dynamic and
complexly articulate.

This alteration of Vril radiance from insensate to sensate,
through successive stages, can be experienced through yet another
simple personal experiment. Eidetic currents may be brought into
lower energetic expressions through a strange fractioning process.
By deliberately forcing eidetic Vril to encounter sufficient
organismic resistance, Vril will actively dissolve inertial space



until its eidetic content no longer remains sensate or accessible.
In every encounter with inertial space and its densifications, Vril
automatically shifts the eidetic patterns into higher states. In
this manner, the eidetic contents are preserved safe away from
inertial distortions and eradications. This shifting into a higher
geometric pattern state makes eidetic imagery often impossible
during highly inertial conditions.

Another simple personal experiment serves as an adequate
illustration of this Vril principle. Eidetic currents flood the
aura, potentially spreading throughout the entire body under
certain circumstances. We see scenes and forms, receive thought
impressions and ideations as a normal part of our consciousness.
This wondrous flood is incessant, and it is only our training which
has covered the eidetic flood in which our beings are bathed. One
of the familiar misrepresentations of these externally received
impressions names the phenomenon "imagination", as if to infer that
these original and unexpected images are the projections of our own
minds. How curious that such scenes often match places we have
never yet visited, with an exactness which defies statistical
analysis on locating them in the external world.

Eidetic scenes may thus be seen by touch contact. But when
eidetic currents enter the aura through touch, they always seek out
the oracular orifice and enter without hesitation. The auric vision
precedes the optical retina, being the conscious reality behind the
physical form. More often, however, they enter the region of the
body around the oracular orifice. One may see eidetic images with
eyes lightly closed. Covering the eyes masks some of the intensity
of these images, but does not entirely block their entrance. What
are describing is therefore not limited to an optical activity.

Shutting the eyes very tightly results in a condition in which
we may visually sight the rapidly vibrating bright yellow specks
which mark the entrance of eidetic threads into our aura. These
bright and vibrating yellow spots do not permit access to eidetic
images which flow in them, having been forced to destroy the
densified inertia in our eyelids; the result of clenching our eyes
unnaturally. We will also notice, if we are astute, that our
consciousness has momentarily been thrown forward, diminishing our
awareness of all other surroundings for that highly focussed
instant.

On relaxing our eyes once again, and taking careful notice, we
can receive the normal eidetic flow once again. While the
hysterical bright yellow light allowed us to visually sight entrant
Vril threads in front of our eyes, a more delicate attention is
required to now recognize the inflowing eidetic stream. There is a
time during which Vril relaxes its hysterical poise, slowly
resuming its normative state and allowing its precious eidetic
contents to become sensate once again. Thus, we may see yellow
spots for a time after relaxing our eyes. The process is not caused
by a photochemical response. The photochemical response is an
effect of primary Vril energy. The phenomenon has enormous
implications in understanding numerous Vril activities. It is found
to be especially capable of explaining wireless phenomena which
occur in radiosystem components.



10.12 BLACK RADIANT TECHNOLOGY

The subtle grades and levels of natural material radiance were
discovered throughout the Victorian Era. These luminal phenomena
were isolated and studied in great detail. As successive anomalies
were recognized, some investigators began realizing a wonderful
thematic integrity which began to organize the data. Not every
phenomenon termed "electrical" had anything at all to do with
electricity. Theoretical work in this regard began with
Reichenbach, who studied energies closer to the fundamental. His
investigation of natural and spontaneous material radiances
extended the physical study of magnets, crystals, minerals,
chemicals, biological, and celestial science. Baron von
Reichenbach was truly the first one to implement electrical
laboratory components in his study of natural material radiance.
Thereafter, Dr.Albert Abrams designed and implemented his own
components, determining with great exactness, the discharges of
Radionic emissions. Pictured elsewhere as long skyward light-like
beams, these eloptic energies (Hieronymus) were to provide energy
and weaponry for the nation which would undertake the construction
of landbased Magnifiers. Crookes believed that the supply of
radiant matter, so obviously dynamic in his highly evacuated
globes, actually came into the glass from the outside; more
specifically, from the cathode side of the assembly. Previously and
cryptically described in Tesla’s numerous articles and patents,
aetheric energy was energy of an interstellar "ultragas" predicted
and described by Dmitri Mendeleev. The enormous pressure fields
produced by stellar crucibles supplied humanity with an endless
supply of kinetic energy free for the taking, provided an
ultragaseous channel could be created.

While many believed all terrestrial and interstellar space to
be suffused with an inertial aether, Sir William Crookes extended
the gaze of academic minds beyond the limits of inertial physical
considerations. Calling the attention of the scientific world to
more spiritual pursuits, he described his examinations of wvacuum
discharges. The mysterious forms and shapes which drifted through
his high wvacuum electrical discharge globes, in smooth flowing
streams, did not have the nature of an inert substance. In these,
the sensitive Sir William perceived more of an imaginal nature: one
in which strong interactions could be personally observed within
one’s own consciousness. Exposure to these otherwise dangerous
emanations raised one’s awareness and sensitivity levels
considerably. It was Sir William Crookes who especially believed
that the nature of the "Aetherial" or "Astral" medium was
bioclogical, and not inertial. Seeing these interactions between
electrical discharge lamps and the lamp-suffusive space, many began
designing "ghost telescopes".

Of critical importance is that we appreciate the remarkable
awareness of these researchers. Seeing the strong interaction
between technological artifice, space, and consciousness represents
an astounding leap. It was in fact the reemergence of aesthetics
which had long been forgotten. Though the centuries covered these
awarenesses, yet they emerged once again. In our every examination
of older technologies, the general principle is therefore to note
interactions within systems and the Vril Matrix. Vril suffuses



systems, suborning them to 1its own functions. Such systems
conversely modify Vril, causing substantial responses -and
conversions. These conversions occur in two principle inflections:
first among its sensate range, and second in its eidetic
components. It 1is possible to cause insensate Vril to become
sensate. It is also possible to culture the emergence of specific
eidetically derived qualities from Vril

currents. Whenever technological artifice performs both functions
by force, Vril responds with violent antagonism.

Those whose sensitivities were exercised by exposure to Vril
learned how to cooperate with the generative energy. These are the
individuals who learned to raise consciousness through special
technological varieties. VRIL TECHNOLOGY. The object of this
technology is first to raise and expand awareness. Once this is
secured, Vril Technology has as its aim the reestablishment of lost
world conditions, lost worldstates on behalf of society. Vril, the
vitalizing generator, does not participate in any negative
functions. Vril does not enter designs by which antibiocorganismic
functions are intended. In such cases, Vril deviates its course,
and vacates the designs. These Vril vacated designs have been
produced by various individuals throughout the centuries. They
wreak havoc both to their designers and the surrounding cultures,
becoming powerful conductors of lethal inertial currents.

The sea of wonders, from which new conscious states are
realized, Vril manifested endless responses and behaviors to the
blind probings of humanity. Those researchers who gradually came to
recognize these realities became the developers of the greatest
science which the centuries have produced. That science is
Radionic, which studies and implements the natural radiance of
matter. The reader is reminded of the central thesis brought to
light in Compendium Volume 2 on Vril and Telegraphy, where grounded
telegraphic systems became suffused with eidetic imagery. Witnessed
through Ground Radio systems, operators effortless entered into
complete empathic accord through specific Ground Radio systems. The
remarkable and otherwise inexplicable empathy contained strong
visual components which suffused the systems in absence of light or
complex tuning apparatus. These effects seemed especially empowered
as shortwaves were employed, having been experienced with the
lightbeams of photophones and radiophones.

All ground connected matter became visibly radiant when
sensitively examined. When turning their focus on the environment
and the whole dioramas of which it is composed, new and startling
realizations were obtained. Active experimentation with the ground-
sourced black radiant energies brought a new revolution in
scientific thinking. It was then recognized that the black radiance
contained conscious modifying characteristics. Instrumentation,
used for both telephonic and radio systems, actually clarified the
black radiant effects. These realizations extended to the aerial
strata thereafter, experimenters <constructing large aerial
capacities and multibraided cable lattices.

It was while observing the activities of these wireless
systems that certain Radionists noted natural ground-projected
beams of light (Reich). How these interact with both aerial and
space entrant energies became a subject of intense study for some.



These numerous observations gave rise to several revolutionary
developments in Radionics which learned methods for modifying
terrestrial conditions. In this regards, the stunning work of
George Starr-White is first to be recalled. His implementation of
ground-derived Vril was directed toward therapeutic means. The
deeply insightful work of Thomas Hieronymus was directed toward the
dramatic improvement of agriculture, elevating it to a truly
futural level. The grounded .radiodiagnostic instruments of Ruth
Drown utilized Vril in medical diagnosis and therapeutic
applications. Her system for photographing internal anatomy,
Radiovision Photography, used Vril alone as the activating energy.

Vril signals require only instruments of entunement for
eidetic reception. No extra energy need ever be employed in this
fundamental mode of response. Ground projected Vril reaches up in
thready discharges toward space, touching specific aerial points
throughout the day. These mysterious spacepoints, which remain
fixed throughout the day, project their currents groundward. The
amazing rediscovery that these spacepoints do not move constitutes
a major thesis. These spacepoints remain fixed while stars,
planets, moon, and sun circulate. Wherever these space energies are
drawn down, whether by natural features or humanly structured
artifice, they flood the recipient ground with vivifying effects.
These realities were first observed in recent times by Galvani.
Spacic energies are Vril discharges. They merge with ground
emanated Vril threads. The fusion of these two strata are equated
with elements and elemental compositions.

When electrical systems are simply grounded, they become Vril
suffused. Entering grounded components and circuitry as threads,
Vril preconditions the system with eidetic currents. When such
grounded systems are suddenly electrified, the internalized Vril
threads produce powerful antagonistic responses. These antagonistic
manifestations appear as numerous varieties of strange anomalies,
developing inertial by-products and releasing energies which modify
local perception. In this, the fulfillment of Radionic Technology
has not yet been fully approached or realized.

In more deliberate ancient technologies, eidetic processions
were intercepted through grounded technology. The operation of
these curious technologies reveal the connectivity with eidetic
currents afforded through 1local Vril Axes. When personally
experienced, these experiential realizations completely
revolutionize wus. They empower the transformation of our
objectivist world-model into an empirical world-view. The notions
sound alien only to those misinformed who have not recognized the
essential mystery encrypted in the Templar Cathedral System. Other
societies discovered the eidetic functions inherent in ground Vril
currents, implementing the wonder of eidetic communications.
Australian aborigines gaze into the "Tsuringa Stones", vortex
patterns carved into rock outcrops, in order to determine tribal
happenings at great distances. By this method, still in active use
to this very day, a tribal member can determine the identity of a
soon-arriving person, where they are travelling, when they will
arrive, and why they have come.

There is nothing superstitious about this eidetic wvisual
process. It does not involve sorceries. These primitive people have



inherited an archane system in which Vril eidetic imagery is
directly engaged. Though primal, representing a much older Vril
world system, this natural communications mode permits whole-image
remote viewing. Profound in its implications, the geoceidetic systenm
was once the central communications system of the archane world. A
little practice reveals "how to see" through these stones. The
images appear "within", passing through and past the retina. Being
entirely auric in nature, the black radiance is the light by which
we see remote scenes. One must simply trust the sensations when
viewing. practice proves the reality of the intuitive receptions.
Though semisensate, from stone to eye, the eidetic image comes
through a real light stream. The stream is thready, feathery, and
yet articulate. The images never fail. The components of old
wireless, and then of Radionics, have produced greatly improved
eidetic communicators which far surpass the megalithic systems. All
of these improvements yet rely on the natural distribution of vril
lines and channels.

Later radio transmitter and detector designs disengaged their
grounded circuits completely from all electrical supply. Empirical
observation taught that exceptional receptions were obtained with
special high-Q circuits and groundpoint selection. This was
especially true for crystal receivers, many of which exhibited
anomalous receptivity. Several designers have noted that reception
increases in strength with ground saturation time (Moray, Parker,
Meinke). Signals from one such receiver had to be volume limited
because the loudspeaker, which it gradually drove to full wvolume,
was disturbing neighbors several hundred yards distant (Meinke).

Each of these experimenters, obediently conforming to the
insights granted them through eidetic image, have revealed the
future intended course of world technology. Irregardless of the
manner in which bureaucrats will accept the systemology, these
Radionic designs will continue to be suffused with wonder. The very
noumenous presence of Vril in their components, such devices and
their makers become legends. In the most recent Vril permutation,
one which began with Stubblefield, we have been taught that Vril
current alone 1is sufficient for the transaction of meaningful
signals (White, Drown). Requiring a perceptual shift and acquired
skill in recognizing eidetic signals, these systems have proven
their communal effectiveness across great distances (Theroux,
Vassilatos). :

It 1is intriguing to note the Radionic employment of
components, originally developed by electrically oriented engineers
and experimenters. How is it that these two completely opposed
systemologies can share the very same accoutrements? Only careful
examination of the historical flow of electrical technology reveals
that all such designs began in naturally extant Vril phenomena. The
work of Galvani and Mesmer began the contemporary flood which led
to our Radionic Science. Those who devised the grounded hoop-and-
ball telegraphs were unaware of the force which actually made their
signals possible (V.2). Entirely empowered by grounding, no
batteries ever being used in the system, one communicated
individual letters by simply moving a pith ball to an outer dial.
The distant wire-connected recipient watched as the pith ball of
their corresponding apparatus bobbed toward the proper letters.



Signals were thus communicated to the delight of all who
participated. This most certainly was not electrostatic force,
which is incapable of intelligent or articulate response through a
single line.

Careful study reveals that each of these components or systems
have a primary function related to their overall form. This FORM-
RELATED FUNCTION does not - require additional energy for its
operation in the primary substratum. The form-related function
spontaneously engages transactions in the primary substratum
immediately after being formed. Vril threads literally enter these
components, creating their own articulate pathways therein.
Components rendered Vril conductive become imbued with eidetic
patterns, storing or losing these patterns in a substance-dependent
relationship. This activity gradually reaches a maximum level,
growing in the ability to transduce both non-radiant and radiant
currents. We observe that systems or components which behave
excellently in such Radionic parameters thereafter behave well in
electrical parameters. The electrical function of each component or
system is understood only through a clear understanding of Vril
functions. These studies have indicated that none of the systems
here presented can operate without their collective primary form-
related function in which Vril is the active agency. Our
retrospective study examines thousands of systems, mostly
electrical, which clearly operate first in Vril parameters. It is
in this understanding that we realize their efficient operation in
electrical parameters. Electrical systems work well because they
are first good Vril conductors.

Vril incursions being strongly evidenced in all of early
electrical history, we see that experimenters totally missed "the
right path". Developing a technology which employed bioirritating
electrical currents, later designers completely lost awareness of
the wondrous Vril presence which enabled such strange and dream-
fulfilling technologies. Nevertheless ground Vril continued to
suffuse their grounded systems, haunting their operations with
anomalies. Telegraphy, Telephony, and 0ld Wireless. The anomalies
multiplied with each development. Eventually systems were developed
which returned to those first steps, those empowered entirely by
Vril currents. This finally generated the Technology which has been
termed Radionics. In our . present development of Radionic
Technology, we are yet at the stage which compels us to retrace the
historical steps revealed in Telegraphic, Telephonic, Wireless, and
Modern Radio arts. In this recapitulation we discover the pure Vril
functions of these much older systems perhaps for the first time.
Thus we implement components which had their origins in "electrical
systems".

We yet construct and examine the Vril function in wvariable
capacitors, transmission capacitors, vacuum capacitors, wvacuum
tubes, both Carbon and Nichrome rheostats, aircore inductors and
element-loaded inductors, sparkgaps, gaseous conduction tubes,
groundrods and groundcoils, capacity aerials, articulate aerial
terminals, and braided cables. Confessing our extreme ignorance of
Vril dynamics among such components, we are gaining the expanded
consciousness in stages. In building these small systems, we
receive new bursts of vision whose purpose is to raise us from this



present state to an intended higher level. 0ld components, in
combination as special Vril conductors and transducers, form
Radionic circuits. It is as though we are seeing the Vril functions
of this system components for the very first time, utilizing pure
Vril currents rather than biolethal electricity. Similar to much
older system designs, operators require only exposure to the
currents derived through Radionic circuits. The most recent
inspired advancements in Radionics seem to be those which employ
minerals, crystals, optics, organic and metallic cavities, gases,
and elements., These are being combined in visionary manner to
produce new Radionic components.

Necessary in the development of qualitative science is the
first "internal" recognition of fundamental dynamics which are
observed through consciousness alone. Peculiarities and
inconsistent features of the conscious environment provoke the
greatest qualitative discoveries, being based on observations which
are both internal and personal. This was the basis on which Baron
von Reichenbach actually began his revolutionary investigations.
While internal sensations recognize conscious peculiarities,
helping us to recognize more of the worldstructure in which we have
our being, we require more externalized means for the liberation of
more detailed knowledge.

The "internalized" experience makes progressive scientific
exposition difficult, if not impossible. The possibility that such
conscious sensitivities may be externalized at first sounds
impossible and unreasonable. Nevertheless, it was gradually
realized that special instrumentalities could actually behave as
extenders of our deepest sensitivities and consciousness.
Comprising the school of research which came to be known as
"psychotronics", these researchers reached a dead wall when
attempting examinations of the world beyond their forced thoughts.
It was later found that grounded instruments permitted the complete
externalization of these otherwise personal and internal"
sensitivities, allowing fusion with the external world of eidetic
currents. In this flood of externally generated consciousness,
personal thoughts could relax into a passive reception. The
dissolution of T"internal-external" conscious boundaries was
rediscovered through these grounded instrumentalities.

Sensitives learned to discern the natural radiance of matter
through direct visual engagement. But this only came through
successive exposures to Vril currents. How do grounded Radionic
Instruments now provide a more graphic and expanded experience of
these otherwise "internal sensitivities"? Why, in fact, do our
deepest sensitivities seem so "internal”? Inertial space represses
the normal externalization of our consciousness. Held in by this
gelatinous pressure, our consciousness experiences degrees of
closure which vary with locale. This inertial closure dissolves in
levels when we encounter natural Vril powerpoints. It is by
conscious contrast that we actually recognize these places.
Inertial dissolution precludes expanded consciousness, that which
is experienced as externalized sensation.

In this inimicable mindstate, one experiences what the
ancients knew. Expanded externalized consciousness is the means
through which they gained knowledge of the fundamental



worldstructure, that by which their worldview consists entirely.
The modern inability to seriously consider the ancient metaphysical
worldview is based on inertial consciousness, an uninitiated state.
Eidetic Vril information is world-language, the natural world
dialect by which geomantic districts communicate. Thus, the
fundamental world mode of communications is a natural and
personally experienced eidetic imagery; whose transactional mode
communicates directly to auric anatomy. One sees eidetic imagery
through and beyond the retina. Vril eidetic images project in the
black radiance itself, not by secondary or tertiary luminosities
with which our eyes are accustomed.

Each nonpowered ground radiosystem, irregardless of geometry,
both receives and transmits eidetic signals in succinct manner.
Each geometry effects specified directional aspects to the
naturally occurring Vril patterns. When electrified, these systems
produce extraordinary resultant emanations. Such study remains
valuable for those who wish to resort directly to natural Vril
phenomena, utilizing ground-energized Radionics to probe the world
structure. Our Radionic probing instruments effectively receive
eidetic currents, fusing us directly with the Vril Matrix.

Human sentient responses in Radionic grounded circuits remain
our central means for experiencing Vril directly. The entuned
eidetic currents modifying our consciousness. What remains then is
the aggressive pursuit of natural Vril phenomena, peering deeply
into natural dioramas where Vril manifestations teach us more
specific facts concerning the development of Radionic components
and their concomitant Vril responses. It is in Vril active
groundpoints that new technological artifices may be employed to
greatest personal and regional advantage. Grounded Radionic
instruments permit very pure Vril currents to be obtained. Through
capacitative components with which one may come into physical
contact, one receives images and associated visceral impressions in
the Vril current.

When suffused with Radionically entuned Vril currents, one.may
actually clarify the eidetic visions which surge through the local
Vril topography. Eidetic visions form the primary and fundamental
world-communications mode. Intercepting eidetic visions is
intercepting the primary and fundamental world-language.
Technological components which intercept this flow, either
deliberately or inadvertently, become special vessels of world Vril
dynamics. These experiences came together, requiring years for
their separate identification, definition, and implementation. We
may trace the development of later emerging special technologies,
grouped under the heading "Radionics", in which the pure archetypal
forms had been freed from their developmental origins.

Laboratory components, previously developed for electrical
systems, became the focus of intense Radionic research.. Bathed in
Radionic sensitivities, the Victorian Epoch produced an academic
bibliography which successfully discerned and divided inertial
phenomena from their generative Radionic infrastructure. Victorian
technological innovators inadvertently developed systems ruled by
the anomalous black radiant phenomena; telegraphy and telephony
leading the Radionic path of discovery toward wireless. Eventually,
the more sensitive researchers divorced themselves completely from



electrical usages. Fewer yet divorced themselves from electrical
terminology, @preferring to maintain inaccurate engineering
descriptions such as "rate, impulse, vibration, and wave" for their
obvious apologetic content.

Radionic Science emerged from forgotten archane depths, being
rapidly developed among a few now-legendary names. Baron von
Reichenbach, George S. White, Albert Abrams, William Boyd, Thomas
G. Hieronymus, Ruth Drown...these sensitives empirically discovered
radiant phenomena which actually preceded and generated the
phenomena of ordinary 1light, and developed instruments which
collimated, magnified, and clarified the primary energetic
emissions of matter. Codified in the patents, articles, and
lectures of early Radionists, we learn some of both the objective
and subjective dynamics which appear during Vril conductions.

Certain sensitive naturalists had long observed that strongly
connective "sight lines" could be discerned from wooded areas
directly into space. During the day, such sight lines brought down
a wonderful energetic presence from the blue skies. During the
night, stars which coincided with these spacepoints shuddered down
in wonderful frosty white displays. These sight lines remained
fixed throughout the day and year. In ancient times they were
marked with stones. later, these same locations were marked with
ornamented pillars and hewn altar stones. Yet later they were the
sites on which temples stood. As centuries rolled, these spots
became the site where cathedrals or chapels were raised. The
energetic flood from space never waned despite all these centuries’
0ld changes. When radio aerials were erected, the more intuitively
guided inventors chose these very spots for their transmitter
sites. Such stations became notable for the wonderful signals which
they projected. The stations themselves became imbued with an
equally wonderful ambiance, strangely spacic in aspect and
inflection. Clearly the result of space-drawn currents, these
locations became famous in the trade. Vril points which exhibit
such Kratonic-Spacic blends are powerful eidetic exchange
terminals. It is here that radionists will find the strongest kinds
of natural eidetic communication.

When tall buildings are founded on Vril powerpoints, quite
extraordinary phenomena proceed forth from the building structure
itself. besides the radiance which discharges outward from the
building toward other local groundpoints, eidetic discharges of
great signal volume, there emerges a vertical Vril column of great
intensity. Such tall towers become Vril column projectors. Emergent
Vril columns strike upwards toward space, touching specific points
at various angles throughout the day. These points lie within the
Vril Matrix in upper space. Between ground and space there is a
constant eidetic exchange. Ground sends to space, and space
responds.

Each district has one such ground-to-space connection. Towers
enhance the connectivity of a district, the various structural
features being appropriated as a terminal connector by suffusive
Vril currents. Collectively, a group of districts forms a region.
Regions connect ground with space through a great number of these
vertical Vril discharge columns. Vril actively articulates in
architectural, appropriating both internal and external structures.



Vril columns suffuse towers, flooding through internal halls and
chambers, winding through stairwells, and emerging our from
specific stone window frames.

Various electrical beam systems were developed by a great
number of inventors throughout the early Twentieth Century. Each of
these were designed with specific functions in mind. One variety
was established for communications. Others were developed to
transmit and receive usable electrical power. Yet others were
developed to strike out defensively against hostile actions. Each
of these systems behaved as towers, becoming Vril column projectors
of remarkable coherence when properly emplaced in a district. These
devices projected vertical beams directly to the zenith, differing
from structured towers only in the capacity to allow Vril
articulation.

In a similar manner, Vril suffusions were found to flood
electric beam projectors. These effects are seen in pictorial
representations of Teslian World Broadcast Towers. What functions
these beam projectors were intended to perform, through electrical
irritations, were powerfully magnified in Vril responses. Electric
power transmitters incurred excessive inertial projections from the
ground. Unfortunately utilizing electrical force to do so, they
offered their district grounds no advantage through this process.
Because of the electrical activations, all inertial projections
through the vertical beam column were simply replaced by an
incoming inertial flood. Electrical devices simply proliferate
the inertial presence. In most cases they actually cause heightened
and more densified inertial conditions. The vertical beam
transmitters of power were surrounded by visible white inertial
sheaths. When power projectors were excessively pumped, these same
white sheaths became 1lightning-like (Tesla, Hettinger, Reno,
Grindell-Matthews). In communication modes, these systems produced
remarkable eidetic exchanges as well as passing strong vocal
signals. Vertical plasma beam systems grew to special levels of
strength when allowed to "grow" through prolonged operation (Tesla,
Hettinger).
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SELENIUM-CELL.

SPECIFICATION forming part of Letters Patent No. 235,497, dated December 14, 1880.
Application Nled Soptember 95, 18#0. (No i'nr;dui.)

To all whom it may concern:

Be it known that we, ALEXANDER GRAIIAM
BrLL, of Washington, District of Columbia,
and SuMNER TAINTER, of Watertown, county
of Middlesex, and State of Massachusetts, have
invented an Improvement in Selenium-Cells,
of which the following description, in counee-
tion with the accompanying drawings, is a
specification.

Our invention relates to selenium-cells or
instruments containing selenium as a part of
an electrie cireuit.

Inanapplication of Alexander Graham Bell,
filed August 28,1880, an apparatus was shown
and described for transmitting sound or pro-
ducing variations in electric currents by the
action of a beawm of raysirom the sun or other
radiant bodies. The said apparatus contained
an instrument having selenium in an electric
circunit, the resistance whereof is varied in ac-
cordance with variations in the active force of
the rays falling on the said selenium. In the
said application vavious forms of instruments
or cells containing selenium were described,
some of which were nottherein claimed, as thoy
were not invented by the said Bell. One of
the forms therein described consists generic-
ally of two or more picces of--conducting ma-
terial, held separated from onec another by in-
sulating material arranged to leave spaces be-
tween the said two conductors and insulating
material to be filled with seleniun, which thus
completes the electric cireuit between the said
pieces of conducting material. The form spe-
cifically claimed in the said applieation con-
sisted of rzctangular plates of conducting ma-
terial supported by insulating material ar-
ranged to leave a portion of the space between
the said plates unoccupied thereby. The said
space is filled with selenium, which connects
the conducting-plates and lies in a plane sur-
face to be exposed to radiant action. In one
form of receiving-instrument shown in the said
application a parabolic mirror was used to con-
centrate the rays on the sensitive selenium,
and when such a mirror is used it is found ad-
vautageous to construct the cell so as to afford
a curved surface to be acted upon on all sides
by therays. Aninstrumentofthis kind(shown

so in the said application, but not therein specifl-
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cally claimed,) together with several modifiea-
tions thercof, forms the subject of the present
application.

Figure 1 is a siue, and IMig, 2 an end, eleva-
tion of a cell constructed in accordance with
this invention; Fig. 3, one ot the plates of con-
ducting material, and Fig. 4 onc of the plates
of insnlating material detached; TFigs.5, 6, and
7, sectional details showing the method of
connecting the plates of conducting material;
TFigs. 8, 9, and 10, modifications showing =
different arrangement of the condnceting and
insulating materials; Fig. 11, a modification
showing a different form of curved surface,
nearly normal throughout, to the rays falling
thereon; and Fig. 12, a view of the condensing-
mirror and selenium-cell therein.

The ceil @ (iilustrated in the firse seven fig-
ures, together with Figs.11and 12)is composed,
mainly, of circular disks b ¢, of conducling ma-
terial, and disks d, of insulating material, of
slightly smaller diameater, interposed between
them. By this arrangement annular chaunels
are left between the edges of the conducting- -
disks b ¢ around the periphery of the insulat-
ing-disks d.

The disks b ¢ d are all provided with central
holes, 2, to enable them to be beld in proper
position on a mandrel in the process of making
the cell, where they are clamped between two
suitable end plates, ¢ /. The disks of conduct-
ing material, which is preferably brass, are al-
ternated on the said mandrel with disks d of
insulating material, which may be mica. The
conducting-disks are cleetrically connected to-
gether in two sets of alternate plates, b ¢, be-
tween which the cireuit is completed Ly the
annularrings of selenium ¢, filling the channels
around the disksofinsulating materiald. This
conunection is accomplished as follows: The

«lisks are provided with holes. (Shown as four

in number.) In the conducting-disks two of
the holes, 3 4, arc of lIarger diameter than the
other two, 5 6, which are of the same size asall
four of the holes in the insulating-disks.

In placing the disks on the mandrel the
holes are all placed with their centers in line,
and the large holes 3 4 of each conducting-
disk aro in line with thesmall holes 5 6 of the
coaductitg-disks on eachside ot it; or, in other 1
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“words, in a given line of holes all those of the
- plates b will beof different diameter from those

of the plates c.

A cylinderof conducting material, of a diame-
ter cequal to that of the small holes, driven
throngh a line of holes, will touch and elee-
trically connect the alternate conducting-
plates having their small holes in that line,
and will not touch the other plates. :

Two of the eylinders, g, will connect together
all the disks of one set, as b, which can be con-
pected with one terminal of the eireuit, and
the other two eylinders, b, will connect the
disksof theother set,e, which ean be connected
with the other terminal; but the two sets b ¢
will be connected ouly by the selenium s.

In order toinsure a more perfect connection
between the plates b and eylinders g, and the
plates ¢ and eylinders i, the said eylinders are
madetubularand oneor more slots, 7,cutlongi-
tudinally through their sides.

Washersm,of insulating material, are placed
within the large holes 3 4, in the condueting-
disks, so that the said washers completely in-
sulate and separate that portion of the said
disks from the cylinders.

Conducting material in a fluid or mobile
state—as, for example, melted type-metal or
metal filings—ispouredinto the tubes g i, and,
passing through thelongitudinalslots 7, makes
a perfeet connection with the plate, having
small holes 5 G aronnd the said tubes, as shown
in Figs. 6 and 7, where the mobile metal is in-
dicated by the letter 2, but is prevented by
the washers m from making a contact with the
plates having the large holes adjacent to it, as
shown in Fig. 5.

Instead of the washers m of insulating ma-
terial, smaller washers or rings of any mate-
rial—aus, for instance, metal—may be used to
confine the mobile metal and prevent its con-
tact with the plates at the large holes, the said
rings themselves being too small in external
diameter to touch the said disks. When the
parts of the cell are thus properly put together
it is heated to a temperature somewhat higher
than the melting-point of selenium, which is
rubbed over the surface of the cell and melts
into and fills theaunular channels between the
disks b ¢, thus connecting the two said disks
in such manner that an electric current can
pass from one to the other through the annu-
lar rings of selenium s. ‘

WWhen solidified, on cooling, the seleninm is
to be treated by a suitable process, in order to
acquire the propertiesof conductivity and sen-
sitiveness to the action of rays, which proper-
ties it does not possess when solidified from a
liquid.

A process of treatment is fully described in
another joint application for United States
Letters Patent, filed by us August 28, 1880, to
which reference may be had.

It is suflicient to state here that the seleni-
um should be heated as-nearly as possible to

its temperature of fusion without allowing it
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to actually melt, and then cooled, when it will
be found to possess the desired properties.
When the selenium is fused upon the surface
of the instrument it covers the exposed edges
of the conducting material, besides filling the
channels between the said edges. The best
results have been obtained by removing (by
filing or otherwise) the selenimm covering, the

-surfaceof the conducting material leaving only

that lying between the plates of conducting
material to be exposed by the rays.

. In the form shown in Figs., 8 and 9 the two
cleetrodes ¥ ¢’y instead of consisting of a large
number of separate pieceselectrically connect-
ed together, are shown as single eleetric con-
duetors or wires arranged near but. not in con-
tact with cach other fora considerable portion
of their length. The wires I ¢ are supperted
on and held in proper relative position to one
anotherby a eylindrieal inass of insulating ma-
terial, (shown in Fig. 8§ as a glass rod,) upon
the outside of which the two wires are wound
in parallel coils, and in Tig. 9 as a glass tabe
containing the wires similarly coiled inside of
it. Inthis instance spiral channels are formed
between the wires and the insulating mate-
rial, which may be filled with seleninm to elec-
trically connect the said wires. The selenium
will afford a cylindrical surface to be acted
upon Dby rays from all sides as when placed
at the axis of a parabolic mirror.

In Tig. 10 the two electrodes a® 1% are me-
chanically connected by o standard, ¢, which
is electrieally insnlated from the electrode a2
Iach electrode is provided with a series of
projections, a® 1%, extending toward the other
electrode, those of one series Iying between,
but not in contact with, those of the other se-
rics. When the spaces botween these projec-
tions are filled with selenium the latter con-

nects the electric circuit between theelectrodes-

and affords a cylindrical surface to be acted
upon by rays from all sides.

In the form shown in Fig, 11 the construec-
tion is the same as that of the instrument
shown in Fig.1; but the surface is spheroidal
instead of cylindrical, so that when the cell is
placed with its center corresponding to the fo-
cal point of the condensing-mnirror, the rays
will all fall upon it in a direction substantially
normal to the surface, so as to produce the
greatest effect.

Nuts ¢ k on the ends of the cylinders g
hold the disks together, making the whole cell
a solid durable strueture. The nuts < in the
ends of the cylinders g and the said cylinders
are insulated from the end plate ¢, while the
cylinders 2 and nuts % thercon are insulated
from the end plate f, so that the said end
plates cannot complete the electric cirenit be-
tween the two sets of plates b ¢, respectively
connected together by the cylinders g and k.

When the cells are completed the mandrel,
if of conducting material, should be removed,
anda a rod or tube, {, may be inserted in one of
the end pieces, as ¢, to serve as a handle or
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stflllndard for manipulating or supporting the
cell. :

In Fig. 12 a cell, a, iz shown on a reduced
scale as supported with its center near the fo-
cal point ot a parabolic condensing-mirror, m/,
the tube ¢ being held in a socket, #, at the
vertex of the mirror by a set-screw, =.  The
clectrodes 20 and 21 pass out through the said
tube u, and may be conneected with any de-
sired clectrical apparatus.

1 claim—

1. In an instrument containing selenium as
a portion of an electrie cirenit, a series of clee-
tric conductors arranged to {orin o cell hav-
ing a curved bounding surface, and selenium
interposed between the said conduetors in the
said curved surface to complete the electric
cirenit, substantially as described.

2. In an instrument containing selenium as
a portion of an eleetric cirenit, a series of elee-
trically-conductive disks and disks of insulat-
ing wmaterial to separate them of slightly
smaller diameter than the adjoining conduet-
ing-disks, and selenium in the annualar chan-
nels surronnding the periphery of the insulat.
ing-disks to connect the condneting-disks, sub-
stantially as described.

3. In anivstrumentto interpose seleninm in
an eclectric circuit, a series of electrically-con-
ductive disks and insulating-disks of smaller
diameter to separate them, and selenium to
connect them at their edges, combined with
eleetrical connectors arranged to connect the
alternate conductive disks together in one set
and theremaining interposed conducting-disks
as another set, substantially as described.

4. A scleninm-cell composed of plates of
conducting material separated by plates of in-
sulating material and connected at their edges

235,497

by selenium, all the said plates being provided g0

with holes arranged in line to form a continu-
ous passage through the entire cell, the holes
in the alternate conducting-plates in one line
being larger than those in the interposed con-
ducting-plates in the same line, which are all
uniform in size, combined with a conductor of
the same size with and inserted in the small
hioles, to electrically connect together all the
plates having thesmall holes without forming
clectrical coutact with those having the larger
holes, substantially as deseribed.

5. In a selenium-cell, a series of conducting
and insulating plates provided with holes of
different size arranged in line, as described,
to form a passage through the cell, combined
with clectric conducting material inserted in
the said passage in a mobile state, and wash-
ers placed witiiin the large holes, whercby the
condnceting-plates containing the small holes
are clectrically connected by the inserted con-
docting material, and the said conducting ma-
terial is prevented from making electrical con-
tact with the plates containing the large holes,
substantially as described, -

In testimony whereof we have signed our
names to this specification in the presence of
two subscribing witnesses.

ALEXANDER GRAFAM BELL.
SUMNER TAINTER.

Witnesses to the signature of Alexander
Grabam Bell:
ALTRED J. MAYO,
C. II. GREAVES.
Witnesses to the signature of Snmuer Tain-
ter: .
PiiLip MAURO,
BARTRAM ZEVELY.
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(No Model.) 2 Bheets—Sheet 1,

A. G. BELL & 8. TAINTER.

Photophonic Receiver.
No. 241,909. Patented May 24, 188l1.
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(No Model.) 2 Bhests—Sheet 2:

A. @, BELL & S. TAINTER. h
Photophonic Receiver.

No. 241,909. _ Patented May 24, 1881.
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ALEXANDER G. BELL AND SUMXNER TAINTER, OF WASHINGTOXN, D. C.

PHOTOPHONIC RECEIVER.

SPECIFICATION forming part of Letters Patent No. 241,909, dated May 24, 1881,

Application filed March 24, 18¥1.

({No model.)

To all whom it may conceri:

Be it known that we, ALEXANDER GRAHAM
BeLL and SUMNER TAINTER, both of Wash-
ington, in the District of Columbia, bave in-
vented a new and useful Improvement in Pho-
tophonic Receivers for the Produetion and
Reproduction of Sound by the Action of Radi-
ant Energy, which invention is fully set forth
in the following specification.

The invention relates more particularly to
the reproduction of articulate speech photo-
phonically—that is,by the action of radiant en-
ergy from the sun or othersuitable source—hut
is also applicable, in whole or in part, to the
produoction or reproduction of other sounds, to
the production of electrical and other effects,
and to other purposes. It is intended as an
immprovement upon the photophone for which
Letters Patent No. 235,199 were granted to
Alexander Graham Bell, December 7, 1880.

The said photophone consists, generally, of
a photophonie transmitter, by which a vibra-
tory or undulatory beam or pencil of rays is
produced, corresponding in its vibrations or
undalations with the atmospheric vibrations
that represent the sound to be produced or
reproduced, and a photophonic receiver, by
whieh the vibrations or undulations in the said
beam or pencil ofraysareconverted intosound-
waves, or into vibrations in an electriecurrent
that can be converted into sound-waves.

The present invention has reference to the
photophonic receiver,and comprises means for
converting the ‘‘radiant vibrations,”’ asthe vi-
brations or undulations of the beam of rays
may be called, into sound-waves, and also into
electric vibrations.

As described in the aforesaid patent, the ra-
diant vibrations were converted into sound-
waves by means of thin diapbragms of hard
rubber, mica,and various other materials,upon
which the radiant vibrations were allowed to
fall. The sound was conveyed to the ear bya
hearing-tube connected with a sound-chamber
in the rear or unexposed side of thediaphragm,
which itself formed one side of said chamber;
or a part of one side. VWith this apparatas,
although it is not very sensitive, musical notes
were produced by rapidly interrupting a beam
which was allowed to fall upon the diaphragm.
The musical notes corresponded in pitch to the

SPAPAPANA I N N G

rate of interruption, and were loud enough to
be easily heard.

We bave discovered that the loudness of the
sound is inereased by having the illuminated
or exposed side of the sensitivemedium in con-
tact with the air of the sound-chamber with
which the ear-tubeis connected, and by allow-
ing the radiant beam to fall upon said medium
through a plate of glass or similar material
whieh is transparent to radiant energy, but
opaque or less trapnspareut to sound-waves.
In this way the full effect of the radiant vibra-
tions upon the sensitive mediuw is obtained,
and the resulting sound-wavesare shutinand
conveyed to the ear with approximately their
fall force.

We bhave further discovered that a dark or
black color in the sensitive medium is advan-
tageous, aud that with substances in an open,
porous, or subdivided condition louder sounds
are in general obtained than with diaphragins.
The best effects are obtained with lamp-black
deposited upon a surface of glass or other hard
or rigid material. With 2 layer of this sub-
stance as the sensitive medium, articulate
speech has been reproduced by the direct ac-
tion of radiant energy upon said medium. In
the experiments in which this result was ob-
tained sunbeams were reflected from a mirror
of thin glass silvered, (as described in Letters
Patent No. 235,496,granted to us December 14,
1580,) and the mirror,being thrown into vibra-
tion by the voice,caused more or less of the sun-
beams to fall upon the lamp-black. The latter
was deposited upon the inner walls of a sound-
chamber having onesideformed of a glass plate
to transmit the radiant beamn, and having an
ear-tube communicating with the interior, as
explained above.

Articulate speech has also been reproduced
with areceiver containing a massof lamp-black
in a loose pulverulent condition. A lump of
lamp-black,when exposed in the sound-cham-
ber to theaction of an intermittent beam, gives
a lond sound,but inferior to that given by the
same substance in the form of loose powder or
a deposited layer.

Instead of smoking the walls of the sound-
chamber, a plate of glass, mica, or other mate-
rial can be smoked and placed in said chamber
so that the light falls upon the smoked surface,
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The loudest sounds with the intermittent beam
have been obtained by means of an open wire-
gauze smoked or covered with a deposit of
lamp-black. With a tubular resonator having
the interior smoked a loud sound is produced
when an intermittent beam having the proper
rate of vibration is allowed to fall into it.

Numerous experiments have been made with
variouns other substances. Black worsted may
be mentioned as giving, with the intermittent
beam, a good sound, although much inferior to
lamp-black. Fibrous material coated with
lamp-black has also been used.

Conducting-bodies generally, in a physical
condition similar to lamp-black, especially if
of dark or black color, yield good sound.
Spongy platinum shounld be particularly men-
tioned. Other metalsor metalliccompounds—
as silver, copper, black oxide of manganese,
and the like—are also sensitive to radiant en-
ergy, and give out sound by the direct action
of a vibratory beam. The production of sound
in this way is conceived to be doe to an ab-
sorption and expulsion of the air by the vibra-
tory wedium acting, as it were, like a sponge.
Thus when the energy of the radiant beam in-
creases the particles composing the vibratory
medium expand and expel the air from between
them, and when it decreases the reverse action
takes place and the air is again absorbed.
These repeated expulsions and absorptions are
proportionate to the rise and fall of radiant en-
ergy, and prodace corresponding eondensa-
tions and rarefactions—or, in other words,
sound-waves—in the surrounding atmosphere.
Heat duoe to the absorption of the radiant en-
ergy seems therefore to be the principal agent
in producing the sound-waves.

In the photophone as desbribed in Patent
No. 235,199, above meutioned, the radiant vi-
brations were converted into electrical vibra-
tions by a different material from any osed for
the direct produoction of sound - waves, the
peculiar substance seleninum being employed.
The resistance which seleninm,when properly
prepared, offers to an electric current was
known to vary nnder the influence of rays from
the sun or other suitable source of radiant en-
ergy, and it was therefore employed as the me-
dinm for converting the radiant into electric
vibrations. It was included in the eircuit of
a galvanic battery and placed in such position
that the radiant beam fell upon it. The va-
riationsin the radiant energy due to the vibra-
tions in the beam produced corresponding va-
riations in the resistance of the selenium and
in the galvanic circuit of which it formed a
part, and consequently in the tension of the
current on said cireuit, or, in other words,they
produced electrical vibrations in that eireuit.
By the aid of cells constructed to expose a
large surface of the selenium, and the proper
preparation of the latter, an apparatus was
produced so sensitive to variationsin radiant
energy that, with a snitable photophonic trans-
mitter and with an ordinary band-telephone
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and galvanie circuit connected with the photo-
phonic receiving apparatus, articulate speech
was reproduced photophonically.

‘We have discovered that the same medium
nsed to produce musical notes or to reproduce

speech by the direct action of the radiant vi- -

brations ean be used to convert the latter into
electric vibrations.

If a layer of lamp-black is included in an
electric circuit and is exposed to the action of
a vibratory beam of rays from the sun or other
source, variations are produced in the electric
resistance of the lamp-black,which variations
correspond to those in the energy of the vibra-
tory beam. If anintermittent beam isallowed
to fall upon the lamp-black,electrical impulses
are produced in the circuit in which the lamp-
black is included corresponding to the radiant
impulses of the beam, and if a telephonic re-
ceiver is also included in the circuit a musical
note will be heard. Ifao undulatory or vibra-
tory beam from the reflecting-transmitter be-
fore mentioned, or other speaking-transmitter
which gives to the beam vibrations similar
in rate, amplitude, and quality to the sound-
waves of articulate speech, is allowed to fall
upon the lamp-black, the electric undulations
or vibrations in the galvanie circuit will rep-
resent the words and sentences which produced
the vibratory beam, and if the apparatus is
sufficiently sensitive these words and sentences
can be reproduced by an ordinary telephonic
receiver. The use of selenium, which is ob-
Jjectionable for reasons based upon the nature
of the substance itself, as well as upon its high
price and scareity, can therefore be dispensed
with. The same objections do not apply to
lamp-black.

‘The action of radiant energy upon the vi-
bratory medium to produce variations in the
electrical resistance of the latter appears to
be similar to that in producing sound by di-
rect action—that is to say, the particles are
brought together or moved apart according
to the increase or decrease of the energy of
the beam. They consequently furnish to the
electric current a path of less or greater re-
sistance.

All conductors in a physieal condition simi-
lar to lamp-black bave their electrical resist-
ance affected by radiant energy. Spongy pla-
tioum is an example.

We bave devised a form of cell whereby any
desired extent of surface of the lamp-black éan
be exposed to the radiant emergy withoutin-
trodueing undue resistance into the electric
circuit.

Reference has hereinbefore been made to the
cells used with selenium. These cells, the con-
struction of which is fully deseribed in Letters
Patent Nos. 235,497 and 233,588, both dated
December 14, 1580, consist, mainly, of two or
more conducting strips, plates, or disks, placed
side by side and separated by thin sheets of
insulating material, which extend nearly to the
edges of the plates, so as to leave a narrow
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and shallow but long space to receive the se-
lenium. The poles of the battery being con-
nected with the plates which form the conduect-
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cellent results the intermeshing combs were
formed byscrapipg a silvered film from a flat
glass plate, as just described. This form of

ors of the cell, the current flows from one to | conductor is, however, obviously of general
the other through the selenium, meeting but ! application, and can be employed with various

small resistance on account of the thinness of
the selenium layer. In some cases the sele-
nium was cast around metallic pins embedded
in insulating material conpected with the poles
of the battery.

formed of thin strips, plates, sheets, wires, or
filmsfixed or mounted uponan insulating back-
ing or support with their edges opposed and
pear together, so as to leave one or more nar-
row channels to receive the sensitive medinm.
Cells of this character are much simpler thao
those already patented, and they are, besides,
better adapted to use in connection with lamp-
black. The improved cells can be made with
a curved or cylindrical surface, although a at
surface wounld generally be preferred, and the
conductors can be made of various forms and
metals.

-Excellent results have been obtained with a |

cell having two conductors which resemble in
appearance combs with wide-spaced teeth, and
which are secured to the insulating-backing
in such relative position that the teeth of one
coimnb alternate or intermesh with the teeth of
the other, but are not in contact with them.
The sensitive medium fills the spaces between
the teeth of the two econductors, and by in-
creasing the number and length of the teeth
the surface can be increased to any desired ex-
tent. The resistance to the eleetric current
will, of course, depend npon the mass or area
of sensitive medium, and upon the distance
which separates the teeth of one comb from
those of the other.

In order that the electric current may flow
equally from' the several teeth, or generally
from one conductor to another, it is necessary
that the spaces between their adjacent edges
should be everywhere the same.

‘We have found that a film of silver depos-
ited upon a glass plate by the methods ordi-
narily employed for silvering mirrors is pos-
sessed of great tomghness, and can, with a
suitable tool, be ruled or scraped off in stripes,
s0 as to leave sharp edges which appear clean
and well defined, even under a microscope. As
the silvered flm is not affveted injuriously by
lamp-black, it is, from its great conductivity
and the accuracy with which it can be ruled,
eminently adapted to use in this inveantion as
the conductor of the photophonic receiver.
The silvered film can be deposited upon a

curved or flat surface, and can be scraped off ;

i

: i lamp or other suitable burner.
In the present invention the conductors are !

metals. For example, the combs can be cut
from tin-foil and pasted upon glass. Thelamp-
bluack is applied to these cells by smoking the
proper surface over a flame from a coal-oil
The lamp-
black will be deposited on the conductors as
well as between them; but this does not inter-
fere with the practical workings of the appa-
ratus. The depth of the layer deposited may
be just sufficient to render the surface sensi-
bly opaque. The character of the result is af-
fected by the depth and also by the extent of
surfice exposed to the radiant; energy. Al-
though no special extent is requisite, a very
large surface is not desirable, and there is a
certain limit at which the best results are ob-
tained in any case; but this limit varies with
the energy of the radiant beam, the strength
of the battery, aud other conditions, so that
no simple rule can be given. By depositing
upon the silvered glass, ruled or scraped as
explained, a layer which is sensibly opaque
and wiping it off gradually around tbe edges,
a spot of suitable size and character can be
readily obtained.

The cell is ordinarily secured in position ina
sound-chamber having a glass plate for the en-
trance of the radiant beams, and it is so placed
that said beams fall upon the lamp-black. If
it is desired to receive a message or signal di-
rectly, as well as through the intermediary of
the electric enrrent, the sound-chamber is pro-
vided with one or more ear-tubes.

The lamp-black cell can be located in the
main ecirenit in which the electrical or tele-
phonic receiving apparatus is placed, or it can
be connected with a receiving-circuit by means
of aninduction coil or coils, as telephonictrans-
mitters using a battery have been connected.

Having explained the general prineiples of
our invention, we will now proceed to describe
apparatus constructed in accordance with the
same, reference being had to the accompany-
ing drawings, which forin a part of this speci-
fication.

Figure 1 is a sectional view, illustrating ap-
paratus for trunsmitting speech photophoni-
cally without the aid of an electric circuit; Fig.
2, a sectional view of a slightly altered form of
areceiver, shown in conuection with the appa-
ratus for producing an intermittent beam;
Fig. 2% a front view of one of the disks of the

; iutermittent-beam apparatus; Fig. 2% a simi-

in straight, zigzag, circular, spiral, or other ;

suitable lines. :
stripes removed is regnlated by the scraping-

The width of the stripe or .

|

tool,and the position of the latterin operationis -

controlled and adjusted by mechanical means,
s0 that the atmost exactness can be obtaived.

lar view of a wire-gauze disk used in the re-
ceiver; Figs. 3and 4, views, insectionand plan,
ofthe lump-black cell with intermeshing combs
of silver film; Figs. 5and 6, plan views of other
forws of the cell; Fig. 7, a view showing the
cell in cireunit with galvanie battery and band-
telephove and the intermittent - beam appa-

In the cell before referred to as giving ex- i ratusas the photophonic trapsmitter; and Fig,
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8, aview, partly in section, illustrating the ap-
paratus for transmitting speech, and showing
a photophonic receiver connected with a tele-
phonic circuit, and also provided with means
for collecting and conveying to the ear of the
listener sound-waves directly produced.

The same letters of reference indicate like
parts in the several figures in which they oc-
car.

‘A isareflecting photophonic transmitter; B,
the intermittent-beam apparatus; C, the pho-
tophbonic receiver; D, a galvanic circuit; E, an
ordinary band telephone; F, an induction coil.

The reflecting - transmitter A. consists of a
mirror of thinsilvered glass, a4, which is thrown
into vibrations by the voice of a person speak-
ing into the tube o, and reflects more or less
of the beam of sunlight or other radiant beam
toward the receiver C,

The intermittent- beam apparatus B com-
prises two disk-wheels, b, with a series of ra-
dial openingsin the path of the beam.. Onpeof
these disk-wheels is stationary and the other
revolves, or they both revolve in opposite di-
rections, or in the same direction at unequal
velocities. The beam, being consequently cut
off by the blank spaces and allowed to pass
through the openings when those in one disk
register with those inthe other, isintermittens
in its action. A beam from the sun or from
an artificial source can be employed with this
apparatus. Thebeam can be concentrated be-
fore or after passing through the disk-wheels,
and can be reflected by mirrors to the proper
path,orallowedto fall directly uponthe wheels,

These two forms of transmitting apparatus
are shown as types. Any photophonic trans-
mitter of ordinary or suitable constructioncan
be used with the improved receiver.

Io Fig. 1 the receiver C consists of afunnel-
shaped sound-chamber, ¢, the interior flaring
walls of which are smoked or covered with a
deposit of lJamp-black, #. The mouath is cov-
ered with a glass plate, ¢, and asound-convey-
ing tube, ¢’, communicates with the contracted
portion inthe rear. Speech or other sound at-

tered into the tube &’ of the transmitter A ean

be heard by listening at the tube ¢ of the re-
ceiver C. The distance over which speech can
be transmitted in this way and the distinctuess
of the sounds reproduced depend upon the en-
ergy of the beam employed.

In Fig. 2 the receiver C contains a piece of
wire gauze, ¢!, upon which the lamp-black =z is
The walls of thesound-chamber ¢

deposited.
can also be smoked, as shown, or not, as de-
sired. The sound is received by the tube &,
as before.

In Figs. 3aud 4the receiver is alamp-black
cell, and comprises the glass plate or insulat-
ing support d, the intermeshiog combs or con-
ductors e €, of silver film, the binding-posts f
f', connected with the conductors ¢ €', respect-
ively, by the metallic plates g #/,and the lamp-

black z. o
In forming the cell the silveris deposited in

any ordinary or suitable way. The desired
portions are removed or scraped off by means
of a tool with a flat end. This tool can be
made like a chisel, or a punch with coniecal
point can be ground off or cut at right angles
to the axis, so as to leave a flat end with a
diameter equal to the desired width of the
stripe to be removed. The mechanical ruling
or scraping of the plate can be easily effected
by means of an ordinary lathe provided with
a slide-rest. The tool is held in a frame sup-
ported between eenters. The plate isclamped
to a bed-plate beneath with the silvered side
uppermost, in such position that when the ool
is pressed down and penetrates the film its
operating end rests flat upon the surface of the
glass. The bed - plate earrying the silvered
plate can-be worked lengthwise of the lathe to
rule orscrape off the lines in one direction, and
then moved across at right angles to the length
to bring the plate into position for scrapinga
new line.

It is not necessary to remove the tool from
the plate. The lengthwise movement under
the tool removes the film so as to form the
spaces between the teeth of the cowmbs, and
the transverse movement connects these spaces
with each other alternateiy at opposite ends.

The binding-posts are fastened to the glass
plate in any ordinary or suitable way, and are
in electrical connection with the two parts of
the conducting-film. To apply the carbon the
silvered side of the glass plate is smoked over
a snitable burner. ‘ .

In Fig. 5 the silver film is scraped off in the
form of a double spiral, leaving the conduct-
ors ¢ ¢. In Fig. 6 the conductors e ¢ have
curved intermeshing teeth. In these figures
the lamp-black z is shown as confined to the
spaces between the conductors in order to
show the latter more clearly; but in practice
the condunctors would ordinarily be themselves
coated.

In Fig. 7 the poles of the galvanie cirenit D
are connected with the binding-posts f . A
musical note produced by the action of the in-
termittent beam can be heard by applying the
telephone E to the ear.

In Fig. 8 the lamp-black cell is placed in a
sound-chamber, ¢, and is connected with a bat-
tery in the primary ecircuit of the induction-
coil F, the telephone E being connected in the
secondary circuit of the coil. The chamber C
has a glass plate, as in Fig. 1, through which
the radiant energy is transmitted, and a hear-
ing-tube, ¢!, for conveying the sound-waves
produced in the receiver to the ear. Sounds
uttered into the tube a’ of the transinitter ecan
be heard either by listening at the tube & or
by meauns of the telephone E.

It is obvious that various modifications may
be made without departing from the spirit of
the invention, and that parts of said invention
could be nsed without the others. The forms

of cells used for selenium can be used with

lamp-black, and the improved cell can be em-
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ployed with any suitable form of sensitive me-
dium; butthe metal composing the conductors
should be such as not to be injuriously affected
by the action of the sensitive medinm.

Theinsulating-plate with the ruled orscraped
silver film thereon can be employed to meas-
ure the electric conductivity of various sub-
stances, liguids, and gases by connecting the
binding-posts with the poles of a galvanom-
eter-circuit and immersing the plate with the
substance to be tested, or covering the sil-
vered side with the same. In some cases the
silver film can be deposited on both sides of
the plate and ruled as before described.

Telephonic transmitters and receivers ean
be forwed by meansofapparatuslikethelamp-
black cell; but these will form the suh]ect of
separate appllcamons.

That part of the invention which relates to
the conversion of the radiant vibrations into
electrical vibrations is not limited to lamp-
black, but includes other forms of carbon, and
also other materials which operate in a sub-
stantially similar mannper to lamp-black.

Having now fully described our said inven-
tion and the manper of carrying the same into
effect, what we claim is—

1. In a photophonic receiver, the sound-
chamber for containing the sensitive medium,
having a wall transparent to light or radiant
energy,but opaqueorless transparent tosound,
substantially as described.

2. The combination of the sound-chamber,
having a wall transparent to radiant energy,
but opaque or less transparent to sound, with
the sensitive medium therein contained, and
a sound conveyer or opening communicating
with the interior ofsaid chamber,substantially
as desceribed.

3. In a photophonic receiver, the sensitive
medium, composed of vibratory material in an
open, porous,orsubdivided condition, substan-
tially as described.

4. Ina photophonic receiver,a sensitive me-
dium of lamp-black or similar material, sub-
stantially as described.

6. A photopbonicreceiverbaving asthesen-
sitive medinm a deposit of vibratory material
in a loose, porous, subdivided, floccalent, or
spongy condition, substantially as described.

6. In a photophonic receiver, the combina-
tion of a sensitive medium conductive of elec-
tricity, in a loose, porous,or subdivided condi-
tion such as lamp-black, and conductors for in-
cluding thesame in an electric eircuit,substan-
tially as described, so that radiant vibrations
can be thereby converted into electric vibra-
tions, as set forth.

7. The combination of the lamp-black orother
vibratory conducting material in loose parti-
cles, the rigid orsnbstantially inextensible sup-

e e e e e
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port of insulating material, and conductors by
which the lamp-black can be included in an
electric circuit, as set forth.

8. A cell comprising sheets, plates, or strips 65
of conducting material, fixed or mounted upon
a support of msulatmcr material, with their
edges opposite each otber and separated by a
smnble dlstance, and sensitive conducting

material io the spuace or spaces between said 7c
edges, substantially as described.

9. A support of insulating material, having
comb shaped conductors fixed or mounted on
said support, as indicated, so that the teeth of
the combs intermesh but are not in contact
with each other, substantially as described.

10. A silvered plate haviog the silver film
mechanically ruled or scraped, as described,
so as to leave parallel lines or stripes of equal
width, and with sharp, clean edges, substan-
tially as set forth.

11. The insulating-plate having on one or
both sides u silver film ruled or scmped as
described, so as to divide the silver film into
two or more conductors, in combination with
binding posts connected with the parts of said
film or films, substantially as set forth.

12, The combination of the insulating-plate
and ruled silver filin with the lamp-black or
sensitive medium included in the ruled or
scraped spaces in said film, substantially as
set forth.

13. Thecombination, witha galvanic cireuit,
of a photophonic cell comprising a glass plate
with ruled silver film thereon, lamp-black de- g5
posited in the ruled spacesin said film, and con-
pections for completing the galvanic circuit
through said cell, substanmally as deseribed.

14. The combmatxon, with a photophonic
cell, of an induection-coil, electric connections 100
for including said cell in one circunit of said
coil, and a telephone-circuit copnected with
the other eircuit of said coil, substantially as
described.

15. A photophoniec receiver comprising a ros
sound-chamber having a wall transparent to
radiant energy, but opaque or less transparent
to sound, a cell having a vibratory sensitive
medium, such as lamp-black, electrical con-
nections for connecting said cell in an elec-
trical cirenit, and a hearing-tube connected
with the interior of said souud-chamber, sub-
stantially as described.

In testimony whereof we bave signed this
specification in the presence of two subserib- 115
ing witnesses.

ALEXAXNDER GRAHAM BELL.
SUMNER TAINTER.
Witnesses:
PHILIP MAURO,
A. POLLOE.
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5 At the receiving end of the photophone, a detector made of selenium (at
/| : 5 v 6 3 1 . e . .
ﬁ the back of the receiving “dish”) caused electricity in the receiver to vary
in intensity with the light. Hook a telephone up to the receiver and one
could hear Bell on the other end.
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UNITED STATES

AAEN S ddde

PATENT OFFICE.

KARL ZICELER, OF BRUNN, AUSTRIA-HUNGARY.

TELEGRAPHY B.Y MEANS OF ELECTRIC LIGHT.

BPECIFICATION forming part of Letters Patent No. 825,828, dated May 30, 1§89,

Application filed June 24,1888,

To dil whom it may concern:

Be it known that I, KARL ZICKLER, a sub-
ject of the Emperor of Austria-Ilungary, re-
siding at Briinn, in the Empire of Austria-

s Hungary,have invented certain new and use-

ful Improvements in Telegraphy by Means of
Electric Light; and I do hereby declare the
following to be a full, clear, and exactdescrip-
tion of the invention, such as will enable oth-

to ers skilled in the art to which it appertains to

make and use the same. .
In this new method of wireless telegrﬁphy

the telegraphic signals are transmitted by

means of rays emitted from an electric-are
The rays of short-wave length,(mostly
ultra-violet rays,) which the electric-arc light
emits copiously, are those which are' made use
of, These rays are sent out from the send-

ing-station atintervals corresponding to those

20 of telegraphic signals in the direction of the

receiving-station,where they are made to pre-
duce weak electric waves, by which the sig-
nals are made visible as sparks, or are made
audible by a telephone or electric bell, or, if

25 preferred, may be printed by a Morse appa-

ratus. : i

The arrangement of the apparatus at the
two stations is shown in the accompanying
drawings,in which similar letters of reference

30 denote similar parts throughont the several

views. "
Figure 1 is a diagram of the apparatns for

generating therays; Fig. 2, a diagram of the

receiving apparatus; Fig. 3, an elevation,

35 partly in longitudinal section, of the receiv-

ing apparatus, drawn to a larger scale; Fig.
4, s front elevation of the closure for the ray-
generating apparatus, also drawn on a larger
scale; Fig. 5, a section on line z  of Fig. 4;

1o Fig. 6, a detail elevation of the closure-plate,

and Fig. 7 a similar elevation of the other
closure-plate.

At the sending-stationIis an apparatus for
producing the rays in the form of an electrie-

45 arclight L of suitable power, which is inclosed

in a ease G, that can be turned aroor4 in the
manner of a search-light or otherwise.n a ver-
tical and in ahorizental plane: The arc-light
may be regulated either by mechani m or by

so hand, so,that the arc is always in the same

place. The pencil of light thus produced is
transmitted through an opening Oin the case

Berlal Fo. 684,392, (Ho model.)

and projected in the direction of the receiv-
ing-station.
as possible in this direction, the employment
of reflecting-mirrors s or of lenses,or of both.in
combination,is requisite. The lendes ! must
then,however,not be made of glase,butof rock
crystal, so thatthey may allow the ultra-violet
rays to pass throughthem. Theclosure Vfor
the ray-emitting opening consists of a plate P,
having an orifice for the objective o, Figs. 1
and4. Twognide-railsn'and nareattached
to the said plate P by means of screws, glass
plates ' ? being guided in these guide-rails.

In order to send as many rays

6o

65

These plates are shaped as shown at Figs. 6

and 7, and plate ¢’ is linked 1o one end of a
levef B2, pivoted at ', by means of a link #
and plate #* to the opposite end by means of
link #. 5 , _

By meansof a pin-and-slot connection at 7’ +
a lever I is conpled to the lever P, said lever
U being pivotally connected to the plate P
atl.. Thegsaidleverl'is provided with a hook
n, in which a pin 7 of the bellows g, attached
to the plate P, engages. When the said bel-
lows are compressed, the plates #.and.f* cover
the orifice of the objective o; bat if airis
forced into the bellows g by compression of
the pueumatic ball b, Fig. 1, attached to the
air-tubes’,thelevers 2! will be turned on their
pivots in the direction of the arrows, as in-
dicated, ‘the lever I* drawing the plate ¢ up-
ward and pressing the plate # downward,’
thus opening the objective ¢. .This move-
ment of the parts stretches the spring f, at-
tached at one end to the guide n' and at the
other to the bellows ¢. Assoon as the pres«
sure ou the ball b is released the-bellows fall
down, assisted by the spring f, thus closing:
the plates ¢’ # over the opening of the objec-
tive. Fig. 4 shows the plates !’ # when the
objective is half-open. As soon therefore
as the lawmnp is lighted the pencil of light is
emittéed,even when the opening is closed,since
the visible rays pass through the glass shut-
ter. Theeffective ultra-violetrays are, how-
ever, absorbed by the glassplate. They are
only emitted when the glass shutter is re-’
moved. By leaving the shutter open for a
longer or shortertime the nltra-violet rays can
be sent out in a manner to correspoud to the
dots and dashes of the Morge alphabet. 1n-

stead of the glass plates for the shutter ex-
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t.renda_aly thin transparent mica sheets may be
used, i

At the receiving-station, Fig. 2, thereis a
ray-receiver. Thisconsistsof atubular glass
vessel r, which in front is closed air-tight by
a quartiz plate p. Inthistubular-shaped glass
vessel two electrodes ¢’ ¢* are fused, one at
each of two opposite points. One of these
electrodes ¢’ is gpherical, having a diameter
of a few millimeters. The other, %, is & small
circular disk whose plane isso inclinéd to the
axis of the glass vessel that the pencil of light
entering through the transparent quartz plate
p easily falls upon it. Both electrodes are
covered with platinum-foil and are about ten
millimeters distantfrom each other. Theair
in the glass vessel israrefied to a snitable de-
gree, or the vesselis filled with a rarefied gas.
To the glass vessel there is attached in front
of the transparent quartz plate a metal tube,
in which asecond tube fitted with a quartzlens
U inadjustable by means of a screw, 8o that by
adjusting the lens the rays coming through
the quartz plate from the sending-station ean
be concentrated in a smnall oval slightly-illu-
minated spot. For the proper adjustment
ot the lens I' by daylight it is desirable to
firclose the glass vessel in an opague covering
and to observe the lighting of the electrodes
through a peep-hole in the covering. The
electrodes are electrically connected with the
secondary windings of asinall induction coil
or apparatus J.in such a way that the spher-
ical electrode e’ becomes the anode and the
disk-shaped electrode e? becomes the cathode.
In the primary circuit of the induction appa-
ratus, which requires to have a sparking dis-
tance of only one or two centimeters, there
is a variable-resistance coil R, which admits
of a gradual alteration of the strength of
the priinary current. For receiving a tele-
gram the induction apparatus is set in oper-
ation, the variable resistance having been
beforchand so adjusted that the intensity at
the electrodes is as yet insnfficient to cause
sparks to pass between them. Assoon &sthe
ultra-violet rays are emitted from the send-
ing apparatus at the sending-station I, Fig.
1, by opening the glassshutter and fall upon
the disk-shaped electrodeat receiving-station,
Fig. 2, their laminous electrical effect canses

PAPAPAPA = N NN Y

arelease of the sparks, which, however, cease
as soon as the projection of these rays is
stopped by closing the glass shutter. The

.opening and shutting at the'sender-station I

in accordance with Morse signals produces
also at the receiving-station -a transmission
of sparks of shorter or longer duration ac-
cording to tho samesignals. Inthis way the
signals may at once become visible, or other-
wise electric waves are caused by the sparks
in the space surrounding the ray-receiver cor-
responding to the signals. Dy these the sig-
nals can be rendered audible or reduced to
writing by any of the well-known appara-
tuses.

What I claim is— ‘

1. In a system of wireless telegraphy, the
combination of a sender apparatns having
means for producing and intermittently pro-
jecting a pencil of ultra-violet raysin the di-
rection of a receiving apparatns, and a re-
ceiving apparatns having an air-tight elec-
trode-chamber, having rarefied gas therein, a
disk-shaped cathode-electrode to receive the
rays projected from the sender and an anode
mounted in proximity to said cathode and
means for utilizing the sparks produced be-

‘tween the electrodes by the ultra-violet rays

substantially as deseribed. :

2. In a system of wireless telegraphy, the
combination of a sender and means in con-
nection therewith for intermittently project-
ing a pencil of rays of light of short-wave
length in the direction of the receiving ap-
paratus, and a receiving apparatus having an
air - tight electrode - chamber .» with froht’
quartz plate p said chamberbeing filled with
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rarefied pas, a disk-shaped cathode e?and a -

spherical anode ¢ mounted therein in prox-
imity to each other and a variable resistance
inserted in the primary circuit of Lthe said
electrodes and means for concentrating the
rays received by the plgte e? anbstantially as
described. |

In testimony whereof I affix my signature
in presence of two witnesses.

KARL ZICKLER.

Witnesses: . .
LupwiG CzERIVENY,
ARTHUR SCHOEINBURG.

g0

95

ir

IAIM';MJ




AR ddd e

No. 654,630. Patented July 3i, 1900.
H. V. HAYES & E. R. CRAM.

RADIOPHONY.

(Application filed Juse 7, 1897.)

(Mo Model.)

Feg. 1.

==

: Jfﬂ‘eﬂ", Inrentors
Hidliawr I Jirmme. Y P

¥




Y ===

Y

io
15
20
25
30
35
40
45

| g0

UNITED STATES
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PATENT OFFICE.

IIAMMOND V. HAYES AND ERNEST R. CRAM, OF CAMBRIDGE, MASSACIU-
SETTS, ASSIGNORS TO THE AMERICAN BELL TELEPIIONE COMPANY, OF

3OSTON, MASSACITUSETTS.

RADIOPHONY.

SPECIFICATION forming part of Letters Patent No. 654.830, dated July 31, 1600,

Application §1ed June 7, 1897,

‘o all whom ié may concern:

De it known fhat we, ITaMMOND V. ITAVES
‘and ERNEST R.'CrAM, of Cambridge, Massa-
chusetts, have invented a new and nseful Im-
provement in Radiophony, whereby sounds
and signalsof anydescription impressed npon
and causing interrnptions or variations in the
strength of an electric current in a local cir-
cuit are transmitted from a station where
they are so impressed to a distant station and
there repeated or given out by radiophony
without theuse of intervening wires, of which

“the following is a specification.

The radiophones omployed in carryiag out
our invention do notdiffer substantially from
radiophones already in use or already fully
described in printed. publications. Certain
substances, as is well known, will so vary in
electrical resistadce-when subjected to rapid
changes in radiant energy that when so sub-
jected, if placed in an electric cireunit con-
taininga telegraph or telephone recciver,such
receiver will give out signals or sounds cor-
responding to variations or interruptions.in
the source of radiant energy. So, again, as
is also well known, certain substances will
give out sounds directly if subjected to rapid
changes in radiant energy. Radiophones
whose mode of operation is based on either of
these phenomena are employed in carrying
out our invention. We show both forms in
the drawings hereto annexed; but for con-
venience hereinafterthe radiophones of either
kind at the distant station by which sounds
are given out are termed ‘‘radiophone-re-
ceivers,” and for want of a better designation
the apparatus at tho transmitting-station in
and by which sounds or signals are sent, con-
sisting of the device for generating an elec-
tric current, the device for converting the
said electric current into radiant energy, and
means for varying the strength of the elec-
tric current whereby the awmount of radiant
energy undergoes similar variations,istermed
a ‘‘radiophone-transmitter’” or *‘ radiophone
transmitting apparatus.” ‘

The invention consists in interrupting or
varying au electrical current in a local cir-
cuit according to a code of signals or by
articulation converting the energy of the

Berial Ho. 639,635, (No model.)

said electriec current thus interrupted or va
ried into radiant energy, thercby produecing
‘similar interruptions or variations:in said
radiant energy and causing rays of said ra-
diant energy thus interrupted or varied to
fall apon a distant substance so sensitlive to
rapid changes in radiant energy as to give out
gounds under such variations or a substance
whose electrical resistance varies under rapid
changes in radiant energy.

In carrying out this invention we provido
at the transmitting-station an electrical work-
ing circuit containing the source of electric

- eurrent and a device for developing radiant
enerzy, together with means for produc-
ing the desired or characteristic alterations
of said radiant energy, the said means com-
- prising an auxiliary circuit associated either
conductiveiy or indunctively with said work-

said auxiliary circuit adapted to alter the
current thereof and thereby correspondingly
modify the current supplied by said working
circuit to said device for developing radiant
energy. - @ %

The invention also consists in detaila of
constroction and circuit arrangement.

The modifications in the. strength of the
electric current resulting from modifications
prodnced by the operation” of the transmit-
ting instroment in the auxiliary sircuit,
whereby corresponding modifications or al-
terations in the amount of radiant energy are
obtained, may be effected in various ways—
such as, for instance, by shunting a portion
of the electric current fromn the sourccof the
-radiant energy, by superimposing a variable
current upon thedirect current at the source
of the radiant energy, or by varying the in-
tensity of the direct current at the source of
the electric current. The variations in the
electrical current of the transmitting-circuit
may be offected by any suitable transmitting
or cirenit-changing device—such as, for ex-
;mple, a microphone-transmitter or a Morse

ey.

In the drawings, Figure 1 is a radiophone-
receiver such as is employed to emit sounds
directly under the rapid variations or inter-

ing circnit and a transmitting apparatus in_
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Fig. 2 isaradiophone-receiver provided with
an electrie circuit containing a telephone to
be operated indirectly by the rapid varia-
tions of the radiant energy falling upon the
5 radiophone. Fig. 8 is a diagram represent-
ing a radiophone-transmitter designed to
operate a radiophone receiver of the kind
shown with it and also shown at Figl, or
it may be used with a radiophone-receiver of
ro the kind shown ‘at Fig. 2. TFigs. 4, 5, and 6

are diagrams representing each a separate’

modification of radiophone transmitting ap-
paratus, or, more especially, modifications in
the form of the aunxiliary circuit containing

15 the transmitting apparatus. In Fig. 4 is
shown also a radiophone-receiver of the kind
shown at Fig. 2. . .

The-same letters are used through all the
figures to represent the same or correspond-

w0 ing devices.

Desecribing first the simplest form of trans-
mitter (shownin Fig.3,) Gis agenerator of the
electrie current. E is the source of radiant
epergy, in this instance being an are-light,

25 or, more exactly speaking, the arc of an
arc-light in circuit with the generator by
wires w w, a8 shown. 10°is a shunt-circnit
containing & microphone-transmitter M, and
R is a parabolic reflector.

3o In the radiophone-receiver shown at Fig.
1 and also at Fig. 3 in connection with the
transmitting-radiophone juost described, R’
is a parabolic reflector. Lisa substance ex-
tremelysensitive to heat, (burnt cork orlamp-

35- black well answers tbe purpose,)and T is a
glass tube containing the said sensitive sub-
stance L, closed at the end within the refiec-
tor and open at the other end. For conven-
ience a flexible tuhe B, provided with ear-

40 pieces, is employed, as*in the phonograph.
In the operation the energy of the electric
current generated by the generator G is con-
verted into radiant energy in the arc of the
arc-light E, and this energy is modified by

45 the mi-rophone-transmitter M when the lat-
ter is spoken to in the ordinary manner—
that is, by shunting a portion of the electric
current from the source of the resonant en-
ergrand thereby varying the radiantenergy.

5o The parabolic reflector R faithfully reflects
in parallel lines rays of energy in all their
changing conditions due Lo the action of the
microphopoe in the shunt-cirenit, and Lhese
rays in every condition are received by the

55 parabolic reflector R’ and focused upon the
sensitive substance or lampblack L, which
willnowemitarticulate soundscorresponding
to the chapnges produced in the microphone M
by talking to it in the ordinary manner.

6 In Fig. 4, G is an electric generator. E is
the source of radiant energy, being in this
instance an incandescent light in circuit with
the said generator by wires w w. G'isan
auxiliary generatorfurnishing an alternating

65 current in a shunt-circuit w? containing also
2 Morse key K and a condenser C, and R is
a parabolic reflector. TWhen the key K is de-

"N NN NP

pressed, the condenser C permits the alter-
nating eurrent of the shunt-circuit to pass
through the source. of radiant energy, but
prevents the direct current of the main cir-
cuit from passing into the shunt-eircuit. The
mode of operation needs no farther descrip-
tion. In this instance the desired variations
in the radiant energy are effected by super-
imposing & variable corrent upon the direct
current at the source of the radiant energy.
With thisradiophone-transmitter either form
of radiophone-receiver may be used. ‘

In Fig. 5, G is the generator. E is an are-
light in circuit with the generator by wires
ww. Cisa condenser inashunt-circnitw?,
which contains also the secondary sof an in-
daction-coil. w? is asecond shunt or branch
e.reuit from the main circnit provided with
two equal resistances r r and connected in
turn, as shown, with a Sshunt from itself, (eir-
cuit w*.) This last-named shunt-circuit w?
contains the primary p of the induction-coil,
already mentioned, a Planté cell N, placed
equidistant from the said two resistances 7 r,
and a microphone-transmitter M. The oper-
ation is obvious with either form of radio-

phone-receiver herein described and shown. -

In this instance also a_ variable current is
superimposed, upon the direct current at the
source of radiant energy.

In Fig. 6, G is the generator, E is an else-
tric light, and w w the main circuit contain-
ing both, as before described; batin this in-
stance opon the fleld-magnets of the said gen-
erator G are wound convolutions of wire e,
which are included in an anxiliary cirenit u?,

.
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(in this instance Laving only induoective assc- -

ciation with the main cireuit,) in which is
in turn incloded an auxiliary source of cur-
rent, in this instance a battery Y and a mi-
crophone-transmitter M. Here the varia-
tions in the auxiliary eircuit increase and
decrease the strength of the magnetic field
of the generator. Thus the desired varia-
tions in the radiant energy developed at E
are produced by varying the intensity of the
direct current.

It will beobserved thatin Fig. 4 weshowan
incandescent lamp as a source of radiant en-
ergy and also that in the said Fig. 4 we show
a make-and-break key for causing signal in:
terruptions or variations in the electric cur-
rent, while in Figs. 8, 5, and 6, illustrating
transmitting apparatus, we show arc-lights
and microphones. We should say that for
transmitting speech practically or otherwise
than theoretically and experimentally we find
the more powerful arc-light essential, and
when using keys for varying the electrio
current according to a Morse or other code
the arc-light for the radiant-energy device
is much more satisfactory than the incan-
descent light. A direct electric current rela-
tively large in comparison with the varia-
tions which are superimposed upor it will
in the production of radiant energy, as de-
scribed above, result in the rost perfect re-
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prodoction in the radiant energy of the va-
riationsof theelectriccurrent. So, too,when
the variable component of the totsrl current
is quite small, even then by the use of a suf-
§ ficiently-large direct-component eurrent the

produoced may be made as large as desired.
We claim—
1. The combipation with a radiophone-re-
1o ceiver, of an electrical circuit containing a
source of electric current and a devlce for
developing radiant ezergy under the action
of aaidsoarce,and mesns for producing char-
acteristic alterations of said radiant energy,
15 consisting of an auxiliary clreoit associated
with said first-named circuit and a transmit-
tingapparatuscontained therein and adapted
to alter the current thereof and thereby cor-
respondingly modify the current supplied in
zo said first-named circuit to said device for de-
veloping radiant energy, substantially as de-
scribed.
2. The combination wilh a radiophone-re-
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variable component of the radiant emergy.
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ceiver, of & transmitting apparatus congists
ing of an electric circuit containing a gener- 5
ator or other source of electric current and a
device for developing radiant energy under
the action of said generafor or other source
of electric current, a shunt-circuit abount said
device for.developing radiant energy, and a 3o
transmitting apparatus within asid shunt-
circuit for altering the amount of said radi-
ant energy, substantially as described. '

3. The combination with a radiophone-re-
ceiver of an electric circuit with a generator 35
of eloctricity and an are-light therein, a shunt
to said circuit with & circuit-changing device
therein, and a reflector adapted to direct rays
of radiant energy developed in the said arc-
light to the said radiophoie-receiver, sub- 40
stantially as desoribed.

HAMMOND V. HAYES.
ERNEST R.CRAM.
Witnesses:

WILLIAM W. SWAN,
CHas. ‘R. Cross.
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SPECIFICATION forming part of Letters Patent 1o, 680,614, dated August 13,1901,
' App!icntlbn filed July 17, 1900. Serial No. 23,921, (No model.)

s ol elom. I ey concerne

Be it known that'I, JosErit POLIAKOFY, a
st.bject of the Emperor. * .lussia, residing at
Charlottenburg, near Ierlin, Germany, have
invented certain new and useful Improve-
ments in-T’hotophonograph-I’hotophones or
Similar Deviees; and I do hereby declu.e the
following to be a {ull, clear, and exact de-
seription of the invention, such as will enable
others skilled in the art to which it appertains
to make and use the same, reference being
had to the accompanying drawings, and to
letters and figures of reference marked there-
on, which form a part of this specification.

Thisinvention relates to photophonographs,
photophones, and similar devices, and espe-
cially to that class of these instruments in
which are employed selenium-cells, and has
for its object to preserve as far as possible
the intensily or power of these cells during
the operation of the instruments. It is well
known thata cell of this character when con-
tinunally exposed to the action of light will
decrease in sensitiveness, its resistance not
varying according to the intensity of the
light thrown on it, and if exposed long enough
to the actiou of light the resistance becomes
practically constant, in which state it is use-
less for the purposes of the instruments men-
tioned. '

It is the purpose of this invention to main-
tain constant the photo-electric properties of
the cells used and use novel features of con-
struction, to be particularly described, and
pointed out in the claims.

Referring to the drawings, in which like
partsaresimilarly designated, Figure 1 shows
a section of a photophone embodying my in-
vention; Fig. 2, a top plan view of the same;
Fig. 3, a section through a similar device or
photophonograph, showing the use of a per-
mmanentsound-record. Figs.4and3jaremodi-
fieations in section of photophones, and Figs.
6 and 7 detail views of photophonic receivers.

A beam of light is focused from a lens 1 on
a mirror a, secured to n two-armed vibrating
lever ¢, made of conduective material and piv-

‘oted at or approximately at its center at 9 in

,
o pair of standards or supports I, fastened to

a bracket 3. The lens 1 is shown as secured
to the casing 2 of the instrument, though not

LA A A AN N N N

| neeessarily so positioned, to throw a beam of

lizht on the mirror. The lever d carries at
either end yielding contacts g and ¢/, adapted
to touch contacts » and p', the former sup-
ported on an insulated standard £ and the
latter on a similar standard or pin 5, located
for convenience oun one end of the solenoid ¢,
secured to the bracket 3, and one terminal
wire of said solenoid ¢ is connected by wire g
to a contact 7, insulated from and carried by
the lever ¢, the other end of the solenoid be-
ing connected by wire 7. to one pole ol the
battery ¢ ov other source of clectricity. The
standard b carries a contact /i, codperating
with the contaet /, between which the solen-
oid-eirenit is Droken, and said contact It js
directly conneceted.totlie Jther pole of the
battery i,  Anarmatured, secured to one end
of the lever ¢, is attracted by the solenoid e.

A pair of seleniuwm-cells nand 2" arve placed
above the mirro: a, with a partition or screen
G between them, and insuen relative position
to the mirror a that the ray reflected from
the mirror ¢ will when said mirroris vibrated
first fall on one cell and then on the other,
the screen G, whieh,if desired, may be omit-
ted, shielding each cell frum the light falling
ontheother. Thecelln2isconnected by wire
s to the insulated contact p and the cell o'
by wire ¢’ to the i-:=:iated contact p’and both
cells connecied in parallel toa common bind-
ing-post 7 Ly their respective wires s*and s%
This binding-post 7 forms one terminal of &
metallic eirceunit ', connected to a telephone-
receiver i, the other terminal of said ecircuit
being a similar binding-post §, directly con-
nected by wire 7 to one terminal of a second
battery o, the other terminal thereof Leing
connected by wire £ to the pivots 9 of the vi-
brating lever c. ‘

The operation of the device is as follows:
The mirror a, earried by the conductive le-
ver ¢, is caused to vibrate by the attraction
of the armature ¢ to the magnet against the
stress of the spring J. The solenoid-circuit,
including the battery ¢ and independent of
the other cireuits, is as follows: Current flows
fromn battery ¢, wire I, solenoid e, wire g, con-
tacts [ and I, wire 10, back to battery <. The
solenoid e will bo energized, the armature d
and its attached parts attracted, cireuit
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broken at A7, and the lever ¢ and armaturo
ol voturned by spring /Lo tho position shown
in the deawings,  Light coming through the
lens 1, whose vibrations aro varied by sound
either in or across the path of the light, will
be reflected from the vibrating mirror first
an one and then on the otherof the selenium-
volls, their resistances being varied accord-
ing to the modified rellected-light vibrations,
and at the same time that light is on a eell
cirenit will be closed through it, the cireuit
through the other eell being open—rviz., cur-
rent flows from the bLattery o by wire ¢ to
pivot 9, lever ¢, yielding or spring contact q,
contact p, wire s, cell n, wire % post 7, wire
', tetephone v, back to post §, wire r, back Lo
the other terminal of the batteary n. When
the amature is attracted, ti.. (Jdght is eaused
to fall on the othercell 2" and civeuit is closed
from battery o, through wire /, pivot 9, lever
e, spring-contact ¢, contact 3, wire §', cell
n', wire &%, post 7, and back to battery o, i3
vroviously deseribed.

In Fiz. 3 the same arrangement is shown
with 1 different means for produeing varia-

Stions a o the light-waves, and this is done by
means of o positive photographie sound-ree-
ord, which ean be made as follows: A sensi-
tive ribbon = is mechanieally fed past an
openingorslot 11 and expose:i to light whose
vibrations are varied by a polished sound-
vibrated diaphragm 12 or one earrying a mir-
ror that reflects a ray through the lens1 from
a ansliinatube Ibatanangle tothe tube 2.
This negative is developed and a positive is
made from it and fed at the same rate past
thesameopening 11, throughwhichuuniformly-
vibrating light is passed to the mirror ¢, and
these waves of varying intensity due to the
difference of intensity of the film are then
reflleeted to the cells and sound transmitted
to the phone, as before described.

It is not absolutely necessary that the se-
leniuin-cell of the receiver described above,
which av the time being is not exposed to
light, Le shunted off from the eircuit aslong
as provision is made that the two selenium-
cells do not disturb one another. In orderto
avoid reciproeal disturbancesoftwoselenium-
cells included in the circuit of a telephone
apparatus, condensers or induction appara-
tus can be used with advantage. The con-
denser operates in this manner that the con-
tinuous or slowly-undulating cnrrents ean-
not be transmitted thereby, but thatthe cur-
rents alternating in divection orintensity ave
transmitted without hindrance. "The ecurrent
that is led to one coating of the condenser
produees a corresponding eurfent in the see-
ond coating, from which it may be gathered
that in the operation of one of the selenium-
cells the other selenium-cell hias no action on
the telephone. ’

colls w and o', respeelively, and the other
coating with the battery . by the wive £, Thus
thie abiove-dese ibed enntact-hreakers g and
g’ are replaced by the condenser i, In-
gtond of a4 gondenser an inductor may he em-
ployed. In both instances the effect will be
the same as described with reference to Figs,
Land 2. The electrie interrupter shown in
Tigs. 1 to 1 may also be replaced by a me-
chanical interrupting device.

In Fig. 5 a clockwork s is employed for
the same purpose, which imparts to the mir-
ror a the necessary vibratory motion by means
of suitable connecting rods or levers.

Ilaving thus deseribed my invention, what
I claim as new therein, and desire to sceure
by Letters Patent, is— ‘

1. In instruments of the class deseribed,
means for producing sound-modified light,
devices for vibrating a refllected ray of sueh,
and means arranged to reeeive siid rays to
affect an electric eurrent, substantially as set
forth, '

2. Tninstrumentsof the class deseribed, the
combination with photo-eleetric eells, of de-
vices for vibrating a ray of sound-modified
licht to one and then to another of said cells,
substantially as set forth.

3. Ininstrumentsof the 2lass deseribed,the
combination with photo-eleciric cells, of a
lizht-sereen between the cells and devices for
vibrating a ray of sound-modited light from
one cell to another, substgutally as set forth.

4. In instruments of {}e classdescribed the
combination with selenium-ecells conneeted in
a telephone- cireuit of a vibrating mirror,
whereby a refleeted ray of sound-modified
light is sent alternately to one cell and to the
other.

5. Ininstruments ol the class deseribed the
combination with two selenium-cells econnect-
ed in a telephone-cireuit of a vibrating mirror
and a vibrating lever carrying the armature
of an electrie interrupter and the said mirror.

6. Ininstruments <iheclassdeseribed, the
combination with photo-electriccellsarranged
to De successively connected to a telephone-
eireuit, devices for vibrating sound-modified
light-rays first to onc eell and then toanother,
and means for cutting out of ecireuit those
cells on which the sound-modified rays of
light do not fall.

7. Ininstrumentsof the class described, tho
combinationwith photo-electriceells arranged
to be successively conneected to a telephone-
cireuit, of a sercen between adjacent cells, a
vibrating mirrer a circuit-breaker conneeted
thercto, whereby a reflected ray of sound-
modified light is sent to and current simul-
tancously sent throughthe cells, substantially
as set forth.

8. Ininstrumentsof the classdescribed the
combination with a pair of selenium-cells con-

7
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In Figy. 42 condenser y is employed, one | nected in a telephone-circuif, contacts elee- 130852y &
65 coating of which is connected with the branch | trically connected to said eells, a conductive ;.# £
circuits 5 and % leading from the selenium- [ electrically-vibrated lever adapted to close ££57° |
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cireuit through either of the said contlacets,
solenium-cell and the telephone-eireuit an
cleetrical conneetion between said lever and
a source of current and a mirror earried by
snid levor, substantially as set forth.

), Ininstrumentsofl the elass deseribed, the
combinationwith phioto=electricecllsarranged
to be suceessively connected Lo a telephone-
civenit, a seroen between adjacent eells, an
eleetrieally-vibrated circeuit-breaker and a
mirror arranged to direct current through
and sound-modified light suecessively tosaid
cells, substantially as set forth.

10. In instruments of tho elass desecribed,
thn combination with a pairof selenium-cells
arranged to bealternately conneeted toa tele-
phone-cirenit, of a pair of e-ntacts cach elee-
trically connected to a ccu, a conductive vi-
brating lever arranged to alternately close
circuit through one contact, cell and tele-
phone-cireuit, electrieal connections between
said lever and a source of clectric supply, a
mirror and an armature onsaid lever, asolen-
oid opposite the armature, an independent
circuit forsaid solenoid and a civeunit-breakor
included in the solenoid-cireuit and carried
by said vibrating lever, substantially asand
for the purpose set forth.

11. Ininstrumentsof theclassdescribed, in
combination, alens, a vibrating mirroratits
focus, a mechanically-moved positive photo-
graphic record of sound-modified light-waves
moving across the path of light focused from
said lens to the mirror, a pair of selenium-
cells arrangzed to alternately receive light-im-
pressions from said vibrating mirror to said

3

cells ineluded in parallel in a telephone-cir-
cuit, substantially ras 30t forth,

12, Ininscruments of ‘e class deseribed in
combination, n lens, a vibrating mirror at its
focus, a posilive pholographic sound-record
mechanically moved aceross the path of light
between the lens and mirrer, a pair of sele-
nium-cells included in a telephoro-cireuit
and arranged to alternately receive the fo-
cused light from said mirror, screens for
said eells to shield Lthem from all light but
that refieccted from said mirror Lo the respee-
tive cells, and means for piacing only that
cell in eireuit, which is aflected by the re-
flected ray from the mirror, substantially as
set ferth.

13, Ininstrumentsof theclassdeseribed, in
combinalion, a photo-clectric cell included in
a telephone-cireuit, a moving photographic
sound -record, and means for passing lizht
through said record to the cell, substantially
as sct forth.

14 Ininstruments of the class deseribed in
combination, a photo-eleetric eell ineluded in
a telephone-cireuit, & moving positive photo-
graphie sound-record, and menns for passing
uniformly-vibratinglight through said sound-
reeord and focusing it on the cell, substan-
tially as set lorth.

In testimony that I elaim the foregning as
my invention I havesigned : vy name in 1:res-
ence of two subscribing wituesses,

- JOSEPII POLIAKOLFY, |

Witnesses: g = ’

Max C. STAEIILER,
[IENRY ITASPER.
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.. tions of Heinrich Hertz.’
‘consists in passing a current, through a ejr-
emt, prafembly one’ mc]osmg a _Very. larga__
- arés; indacing thereby in a Eimilar cifenity.
situated at a dlstance anor.her cmrant; and_.;
affeclmg by the same in any. convenl_en.n way.
Sul! anotherway, which’.

U’\TITED STATES

NIKOLA

. METHOD OF UTILIZING EFFECTS TRANSMITTED THROUGH NATURAL MEDIA —'

SPECIFICATION forming pa.rt of I.etters Patent No. 685,054, dated November 5, 1901
Apphutinn ﬁleé Angust 1, 1898, Renewed Msy 29, 1901. Serlal No. 62, 316. (Nomodel)

To all whom it ma. _/ concern: '
. Beitknownthat I, NIROLA TESLA, a citizeti
of the United Smtes, residing at’ \Iew York
city, in the eounty and State of New York,
haveinvented anewand nseful Improvement
in Methods of Utilizing Effects Transmit-
. ted frowmn a Distance to a Receiving Device
Through the Nataral Medi ia, of which the fol-
lowingisa specification; reference being had
to the accompanying dr awmﬂ's, which form a
part of the same, -

The subject of my present invention is an
_ improvement in_the art of utilizing effects
transmitted from a distance to a receiving de-

vice through the natural media; and it con- |

sistsin a novel method hereinafter described.

"My invention is particularly nseful in con-
nection with methods and apparatas for op-
erating distant receiving devices by means of
electrical disturbances prodaced by proper
transmitters and conveyed to such receiving
devices through the natural media; but it
obviously has a wider range of applieability
and may be employed, for exal‘nple, in the in-
vestigation or utilization of terrestrial, solar,
or other disturbances produced by natural
canses.

‘Several ways or methods of transmitting
electrical disturbances through the nat,ural
media and utilizing them to operate distant

' receivers are now known and have been ap- -

plied with more ‘or less success for accom-
plishing a vaviety of useful results. One of
- these ways consists in produeing by a suit-
-ableapparatusraysorradiations—that is, dis-
turbances—which are-propagated in straxaht
lines through space, directing them upon a re-
ceiving or reeordm"' apparatus at a distance,
" and t.hereby br:n"mﬂ' the latter into action.
This method is the oldest and best known

. and has been brought  particclarly into promi- |

nence in recent years throngh the investiga-
Another method

* a receiving dévice.
hasalso been known for mauny years, is to pass
in any sultable manoer a carrént. throu'rh A
portmn of the ground a8 bj'eounectmﬂ' wtwo
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points of the 's_ame, pretemhly at a consider-
able distance from each other, the two ter-

part of the current diffused through the eartl:
a distant eirenit, which is similarly.arranged -
and grounded at 1wo points widely apart-and.”
which ismade to aet upon a sensitive receiver.
These varions methods have theirlimitations,
one especially, which is common to all, being’s

be maintained fn a definito position with re- =
spect to the transmitting apparatus, which'. -
often imposes gréat dltad\'anta"eq upon the
use of the apparatns ;
In severalapplications lled by me and pat-
ents granted to me I have disclosed other
methods of accomplishing results of this na-
ture which may be briefly described as fol-
lows: In'one system the potential of a point
or region of the earth is varied by imparting -
to it intermittent or alternating electrifica-
tions through oneof the termmals of a suit-
able source of electrieal disturbances, which
to heighten. the effect has its other terminal
connected to an insulated body, preferably
of large surface and at an elevation. The

| electrifications communicated to the earth

gpread "in all directions throngh the ‘same,
.reaching a distant ecireuit, which generally:
has its terminals arran«ed and connected
similarly to those of the tranamtttmrr source
and operates upon a highly -gensitive receiver.
Apother method is based upon the fact that
the atmogpheric air,which behaves as an ex-
cellent insulator to eurrents generated by or-
dinary apparatus, becomes a conductor un-
der the influence of currents or impulses of -
enormously high electromotive foree which I
have devised means for generating. IBysuch
means air strata,which are easily aceessible,
are rendered available for the production of.
many desired effects at distances however
great. This method, furthermors, allowed
ad yautage, 1o be taken of many of. those im-. -
pra?emems wlnch are practicable in the ordi- -
-nary. systems of: transmission mvoh'mjz the. -
‘nseof & metallic conduetor. ,. - orfF s
Obviously whatever method be employed
itig desirable that the disturbances produced "
by.the trausmitting apparatus shonld be as
powerful a3 possible, and by the use of cer-
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minals of a generator and to energize by a 35

that the receiving circuit or instrument mast.: *:
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" existed in soch systems of transmission of

_an investigation of impulses or disturbances
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I have devised and which are now well known
important practical advantages are .in this
respect secured. Furthermore,sincein most
cases the amount of energy conveyed to the
distant cirenit is buta minute fraction of the
total energy emanating from the source it is
necessary for the attainment of the best re-
sults that whatever the character of the re-
ceiver and the nature of the disturbancesas
much as possible of the energy conveyed

of the receiver, and with this object in'view
I have heretofore, among other means, em-’
ployed a receiving-circuit of high self-indue-
tion and verysmall resistance and of a period
such as to vibrate in synchronism with the
disturbences, whereby a number of separate
impnlses:fromq_the source were made to co-
operate, thus_mngnifying the éffect exerted
upon and Mmsnaring Lhe action of the receiving
device. DBy these meansdecided advantages
have been secured in many instances; but
very often the improvement is either not ap-
plicable at all, or if so the gain is veryslight.
Evidently whep the soures is one produecing
a continuous pressare or delivering impulses
of long durationitisimpracticable to magnify
the effects in this manner, and when; on the
otherhand, itis onefurnishingshort impulses
of extreme rapidity of succession the advan-
tage obtained in this way is insignificant,
owing to the radiation and the unavoidable
frictional waste in the receiving - cirenit.
These lossesreduce greatly both the intensity
and the number of the codperative impulses,
and since the initial intensity of each of these |
is necessarily limited only an insignifieant
amount of energy is thus made available for
a single operation of the receiver. " As this
amount is conseguently dependent on the en-
ergy conveyed to the receiver by one single
impulse, it is evidently necessary to employ
either a very large and costly and therefore
objeclionabie transmitter or else to resbrt to
the equally objectionable use of a receiving
device too delicate and too easily deranged.
.Furthermore, the energy cbtained through
the codperation of the impulses isin the form
of extremely-rapid vibrations and beéause of.
this unsunitable for the operation of ordinary
receivers, the more so as this-form of energy.
imposes narrow restrictions in regard to the
mode and time of its application to’such de-
vices. To overcome these and other limita-
tions and disadvantages that have heretofore

signals or intelligence and to render possible

propagated through the natural media from
any kind of source and'their practical utili-
zation for any purpose to which they are ap-
plicable, Ihavedevised s novel method,which
I have described in a pending application
filed Jung 24, 1899, Serial No. 721,790, and
which, brondly stated, consists in effecting
during any desired time interval a storage of
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izing the potential energy so obtained for op-
erating a receiving device.

My present invention is intended for the

sawe general purposes, and it comprises a
modified method and apparatus by means of
which similar results may be obtained.
- The chief feature which distinguishes my
present from my former invention just re-
ferred to is that the energy stored is not, as
in the formerinstance, obtained from the en-
ergy of the disturbances or effects transmit-
ted from a distance, hut from an independent
-souree. - - - 7 .

- Expressed generally, my present methed
consists in charging a storage device with en-
ergy from an independent source controlling
the charging of said device by the action of the
effects or disturban¢és transmitted through
the natural media and coincidentally using
the stored energy for operating a receiving
device.

either by suitably-constructed transmitters
| or by natural causes.are at present known to
be propagated through the natural media,
and there are also & variety of means or'de-
vices enabling energy ito be stored, and in
view of this I wish to say that I consider the
,utilization of amy such disturbances and the
employment of any of these means aswithin
the scope of my present invention so long as
the use of the general method hereinbefore
stated is involved. . .

The best way of carrying out myinvention
which I at present know is to store electrical
energy obtained from a suitable electrieal
generator in a condenser and to control ‘the
storage or the application of this energy by
mean3 of a sensitive -device acted upon by
the effects or disturbances;and therebycause
the operation of the receiver.

In the practical application of this method
I usually proceed as follows: At any point
where I desire to investigate or to utilize for
any purpose effects or disturbances propa-
gated through the naloral media from any
kind of dource I provide a suitable generator

_of electricity—as, for example, a batteryand
a condenser—vwhich I connect to the poles of
the generator in series with a sensitive de-

- vicecapable of being modified ifi itselectricsal
resistance or other property by theaction of
the disturbances emitted from the source.
To the terminals of thé condenser I connect
the receiver which is to be operated in series
with another device of suitable construetion
which performs the tunection of periedically
discharging the. condenser through the re-
ceiver at and during such intervals of time
as may be best snitable for the purpose con-
temnplated. . This latter device may merely
consist of two stationary electrodes separated
by a feeble dielectric layer of minnte thick-
ness, but sufficient to greatly reduce or prac-
tically interrapt the current in the circuit
under normal conditions, or it may comprise

energy derived from such impulses and util-
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terminals one or more of which are movable

- A great variety of disturbances produced -
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and actuated by any suitable force and are
adapted to bs brought into and out of-con-

" -tact with each other-in any convenient man-.

- ner.

I0

Theé sensitive device may be any of the
many devices of this kind which'are known
to be affected by the disturbances, impulses,
or-effects propagated throogh the medm, and
it maybe of such a character that normally—
that is, when not aected npon—it entirely pre-
vents the passage of eleetrmlty from the gen-
erator to the condenser, or it may be such
that it allows a gradaal leakmv throngh of-

"~ the current and a charging of the condenser

15

at a slow rate.” In any ecase it will be seen
that if the disturbances, of whatever nature
thay may be,; cause an appreciable ‘diminu-

. tiom in-the electrical resistance of the sensi-
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tive device the current from the battery will
pass more readily into the condenser, which
will be charged at a more rapid rate, and
eoase:;nently each of its discharges throngh
the receiver, perzodicallyeﬁeeted by the spe-
cial device before referred towhich performs
this funcnon, will be stronger than nor-
mally—that is, when thé sensitive device is
not acted upon by the disturbances. Evi-
dent]y, ‘then, if the receiver be so adjusted

* that it does not respond to the comparatively

feeble normal discharges of the condenser, if
they should occuor, but only to those stronger
‘omes which take place upon the dlmmutlon
of .the -resistance of the sensitive device; it
wili be operated only when this devicoisact-
.d upon by the disturbances, thus making it
possible to investigate and to unhze the la.t-

;ter for any demred pnrpose.

Thé general prmclp!e anderlying my in-
vennon and the operation of t.he varions
devices used will be clearly understood by
reference to the accompanymﬂ' drawm“s in

" whtch——

- Figure 1is & diagram illastrating a typleal
arra.u gament of apparat.ns which may be nsed
in carrying my method ‘into practice, and
Figs. 2, 3, 4, and 5 similar diagrams of modi-
fied arrangements of apparatus for the same
purpose. . .

_ In Fig.1, Cid a condenser, iothe termmals
T and T" of which. is connected a charging-

cirenit including a battery B, a sensitive de-
vice @, and. a resistance T, all connected in
series, as illostrafed. The battery should be
preferably of very constant .electromotive

force and of an intensity carefully determined

.to se¢urd the best resnlts. The resistance 7,

whxch may be a frictional or an inductive
one, is not sbsolntely necessary; bat it is of
advantage to use it in order to facilitate ad-
Justment, and for this purppse itmay bg made
yariable in. any. convenient and preferably

continnous manner. Assuming that the dis-
.turbances which are to be mvest:ga.teﬂ orutil-

_ized for some practical end are rays identical
_with or resembimg those of or dmaryhght
the sensitive device a ' majy be a seleniuin cell
- properly prepared, so as to be highly.. suscep-
tible to the influence of the rays, the action
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‘w reflector A, shown in- the drawings.
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-of which-should be intensified by the nse of
It is
well known that when cells of this %ind are
exposed to such rays of greatly-varying in-

-tensify they-undergo corresponding modifiea-

tionsof theireleéctrical resistance; but in the
ways ‘they have been heretofore unsed they
have been: of very limited utility. In addi-
tion to the circuit’ including the sensitive de-

vice or cell @ another cireuit is provided,

which is likewise connected to the terminals
T T' of the condenser. This cirenit, which
may be called the "receiving-circuit,” in-
cludesthe receiver Randin series withita de-
viee d, before referred to, which performs the
duty of- periodically discharging the con-
denser through the receiver. Itwill benoted
that, as _shown in Fig. 1, the receiving-circuit
is in permanent connection with the battery
and condenser terminal T, and it should Dbe
stated that it is sometimes desirable to en-
tirely insulate the receiving-circnit at all
times except the moments when the device
d operates to discharge the condenser, thus
preventing any disturbing inflnence which
might otherwise be caused in this circuit by
the battery or the condenser during the pe-
riod when the receiver should not e acted
upon. In such a casetwo devices, as d, may
be-used—one in .each connection from the
condenser to the receiving-circuit—orelse one
single deviee of this kiud, bat of a suitably-
modified eonstruection, so that it will make
and break simultaneously and at proper in-
tervals of time both of the connections of
this eireuit with the condenser T and T'.
From the foregoing the operation of the ap-
paratus as illostrated in Fig. 1 will be at

.once understood. Normally—that. is, when

it is not influenced by the rays at all or very
suvhtly—-the cell a being of a comparatively
high resistance permits on}va relatively fee-
ble current to pass from the battery into the
condenser, and hence the latter is charged at
too slow a rate to accumulate during the time
interval between two succeeding operations
of the device d sufficient energy to operate
the receiver or, generally speakln to pro-
duce the requlred change in the receivi ing-cir-
This condition is readily secmed by a
proper selection-and adj ustment of the vari-
ous devices described, so that the receiver
wilt remain unresponswe to the feeble dis-
charges of the condenser which may take
pIa.ce when thecell a is acted npon but slightly
or not at all by the rays or distorbances; but
if now new rays are permitted to fall upon
the cell or if the intensity of those already

acting npon it beincreased by any canse then,

its’ re.slstance “will be diminished and the con-

‘denser will be charged by the battery at a

mors, rap1d rate, enablm" sufficient potenmal

"energy to be stored in the-condenser during

the period of inaction of the device d to op-
erate the receiver or to bring about any de-

‘sired change inthe reeelrmﬂ'-clrcmi ‘when the

deviee d acts. If the rays acting upon the

-
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cell or sensitive device a are varied or inter-

mitted in any arbitrary manner, as when

transmitting intelligence in the usual way

from a distant station by means of short and

long signals, the apparatus may readily be

made to record or to enable an operator to

read the message, since-the receiver, sup-
posing it to be. an ordinary magnetic ‘relay, |
for example, will be operated-by each signal
from the sending-station & certain number of

times having some relation to the duration

of each signal. It will bé readily seen, how-
ever, that if the rays are varied in any other

way, as by impressing upon them changes

in intensity, the succeeding condenser .dis-

charges will undergo corresponding changes

in intensity, which may be indicated or re-

corded by a suitable receiver and distin-

guished irrespeetively of doration.

" With reference to Fig. 1, it may be useful
to state that the electrical connections of the
various devices illustrated may be made in
many.different ways.: Forinstance, the sen-
sitive device instead'of being in series, as|
shown, may be’in a shunt to the. condenser,
this modification being -illustrated in Fig. 3,
in which the devices already described are

.indicated bysimilarletters tocorrespond with

those of Fig. 1. In thig case it will be ob-
served that the condenmser which is being
charged from the battery B through the resist-
ance 7, preferably indngetive and properly re-
lated to the capacity of the condenser, will
store less energy when the sensitive device a-
'is energized by the rays and its resistapce;

- thereby diminished. Thé adjustment of the
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various instroments may then be such thil
the receiver will -be operated’ only when the
rays are diminished in {ntensity or interrupt-
ed and entirely prevented from falling upon

. the sensitive cell, or the sensitive device may

be placed; as shown in Fig. 4, in.a shunt to
the resistance r or inserted in any suitable
way in the circuit containing the receiver—
for example, as illustrated in Fig. 5—in both
of which figures the various devices are let-
tered to correspond with thosein Fig. 1,s0that
the fignres become self-explanatory. Again,
the several instruments may be connected in
the maaner of a Wheatstone bridge, as will be
hereinafterexplained with reference to Fig. 2,
orotherwise connected orrelated; but in each
case-the sensitive device will have the same
duty to perform—that is, to contro]l the en-
ergy stored and utilized in some suitable way
for causing the operation of the receiver in
correspondence with the intermittences or
variations of the effects or distarbances, and

.in each instance by a judicious selection of

the devices and careful adjustment the ad-
vantages of my method may be more or leas
completely secured. I find it preferable, how-
ever, to follow the plan which I have illos-
trated and described. - - s

It will be observed that the condenser is an
importantelement inthe combination. Thave
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it greatly adds fo the efficacy of this method.
"It allows the energy-accumulated in it o be
discharged instantaneously, and therefore in
a highly-effective manner, It magnifiesina
large degree the ourrent supplied from.the
battery,and owing to these features it permits
energy to be stored and discharged at prac
tically any rate desired, and thereby makes
it possible to obtain in the receiving-circuit
very great changes of the current strength by
impressing upon.the battery- current very
small variations, Other means of storage
possessing these. characteristics to a useful

degree may be employed withont departing .

from the broad spirit of my invention; but I

prefer to use a condenser, since in these re- .

spects it excels any other storage device of
which I have knowledge, - . _

- In Fig. 2 3 modified arrangement of ap-
.paratus is illustrated which is particularly
adapted for the investigation and utilization
of very feeble impulses or disturbances, such
as may be used in conveying signals or pro-
ducing other desired effects at very great dis-
_tances. In thiscase the energy stored in the
condenser is passed through the primaryof a
transformer the secondary cirenit.of which
contains the receiver, and In order to render
the apparatus still more suitable for use in
detecting feeble impulses in addition to the
sepsitive device which is acted upon by the
impulses another such devige is included in
thesecondary circuit of the transformer. 'The
'scheme of connections is in the main that of

"% Wheatstone bridge the four branches of

which are formed by the ‘sensitive deyice a

tand resistances L, L', and L”, all of which

should be preferably inductive and also ad-
justable in a continuous manner or at least
by very small steps. The condenseér(’, which
is generally made of considerable ecapacity,
is connected to two opposite points.of the
bridge, while a battery B, in series with a
contindously-adjustable nor-inductive resist-
anoa 7', is connected to the other pair of op-
posite points, as usnal. The four resistinces
included in the branches of the bridge—
namely, a, L, I, and L"—are of a suitable
size and so proportioned that under normal

eonditions—that is, when the device g isnot

influenced at all or only slightly by the dis-
tarbances—there will be no differenge of po-,
tentialorin any case the minimum of the same
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at the terminals T and T' of the condenser. -

Itisassumed in the present instance that the
disturbances to be investigated or utilized are
such as will producea difference of electric po-
tential, however amall, between two points ur
regionsin the natural media—as the earth,
the water, or the air—and in order to apply
this potential difference effectively to the sen-
sitive device g the terminals of the same are

connected to two plates Pand P',whichshould

be of as large a surface as practicable and 80
located in the media that the largest possible

difference of potential will be prodnced {¥

shown that by reason of its up_i-que properties

| the disturBances:between the terminals of
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the sensitive device. . This- device'is in the
present case one of familiar construction,
.consisting of an insulating-tube, which isin-
dicated by theheavy lines in thedrawingsand
which has its ends closed tightly by tivo con-
ducting-plugs with reduced extensions, upon
which bear two brushes b b, through which
the currents are conveyed to the device. The
tubular space between the plugs is partially

- 1o filled with a conducting sensitive powder, as

indicated, the proper amount of ithe same
and the size of its grains being determined
and adjusted beforehand by experiment.
This tabe I rotate by clockwork or other
15 means at a uniform and suitable rate of
speed, and nnder these conditions I find that
tuis device behaves toward distarbances of
the kind before assumed in & manner simi-
Iar to that of astationary cell of celeninm to-
20 ward rays of light.. Its electrical resistance
- 1s diminished when it is acted upon by the
distarbances and is antomatically restored
upon the cessation of their influence. It is
of advantage to employ round grains of pow-
25 der in the tobe, and in any event it is im-
portant that they shonld be of as uniform
size and shape as possible and that provision
shounld be made for maintaining an unchang-
ing and very dry atmosphere in the tube. To
30 the terminals T and T" of the condenser C'is
‘connected a coil p, usually consisting of a
few turns of a conductor of very small resist-
ance, which is the primary of the tfansformer
befora referred to, in series with a device d,

- 35 which effects the discharge of the condenser

throngh the coil p at predetermined inter-
vals of time. In the present case this device
consists of a cylinder made partly of con-
docting and partly of insulating material-e

‘40 and €', respectively, which is rotated at the

desired rate of speed by any suitable means.
The conducting part e is in good electrieal
connection with shaft S and is provided with
tapering segments, as f, upon which slides a

45 brush %; which shonld preferably be capable
of longitudinal adjustment along the cylin-
der. Another brush &', which is_connected

to the condenser-terminal T’, being arranged

to bear upon the shaft S, it will be seen that

so whenever the brush & comes in contact with
a conducting-segment f the cirenit including
-the primary p will be completed and the con-
denser, if energized, discharged through the
same. DBy an adjustment of the speed of ro-

55 tation of the cylinder and a displacement of
the brush % along the axis of the same the cir-
cuit may be made to open and close in as rapid
succession and remain open or closed during
such intervals of time as may be desired.
60 In inductive relation to the primary p is a
secondary coil s, usually of much thinner wire

* and of many mors turns than the former, to

: - whieh are connected in a series a receiver R,
_(illustrated as an ordinary magnetic relay,)
65 a continuously-adjustable non-inductive re-
sistance r”, a battery B’ of a properly deter-
mined and very constant electromotive force,

r
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and floally a sensitive device o’ of the same .

or similar construction as @, which is likewise
rolated at a uniform speed and which with its
brushes 1" 1" closes the secondary ecircuit.
The electromotive force of the battery B’ is
80 graduated by means of the adjustable re-
sistance 7" that the dielectric layers in the
sensitive device a’ are strained very nearly
to the point of breaking down and give way
upon a slight increase of the electrieal pres-
sure on the termingls of the device. It will

of course be understood that the resistance -

7" is used mainly because of convenience aind
that it may be dispensed with, in which case
the adjustment may be effected in many other
ways, a8 by determining the proper amount
or coarseness of the sensitive powder or by
varying the distance apart of the metallic
plugsin the ends of thetube. Thesamemay

be said ef the resistance ', which is in series

with the battery B and serves to gradnate the
force of the latter, so that the dielectric lay-
ers of the sensitive device a are subjected to
a similar strain’and maintained in a state of
delicate poise. The various instruments he-
ing connected and adjusted in the manner de-
scribed, it will now be readily seen from the
foregoing that under normal conditions, the
device a being unaffected by the disturb-
.ances, or practically so, and there being no
or only a veryinsignificant amount of energy
stored in the condenser, the periodical closura
of the primary circuit of the transformer
through. the operation of the device d will
have no appreciabie effect npon the primary
coil p, and hence no currents will be gener-
ated in the secondary coil s, at least notsuch
as wonld distarb the state of delicate balance

existing in the secondary circuit including

the receiver, and therefore the latter will not
be actuated by the battery B’; but when,
owing to the disturbances or impnulses propa-
gated through the media from a distant
source,an additional electromotive force, how-
ever small, is created between the terminals

of the device a the dielectric layers in the’

same, unable to support the increased strain,

give way and allow the carrent of the battery

B to pass through, thus causing a difference
of potential at the terminals T and T' of the
A sufficient amount of energy
being now stored in this instramment during
the time interval between each twg succeed-
ing operations of the device d, each closure
of the primary circuit by the latter results in
the passage of a sudden current impulse
through the coil p, which induces a corre-
sponding carrent of relatively high electromo-
tive force in the secondary coil s. Owing to
this the dielectric in the device a’ gives way,

| and the currentof the battery B’ beingallowed

to pass the receiver R is operated, but only
for a moment, since by the rotation of the de-

vices a, a', and d, which may be all driven.

from the same shaft, the original conditions
are restored, assnming, of course, that the
electromotive force set up by thedisturbances

\
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- at the terminals of the sensitive device a is
only momentary or of a duration not longer
" than thelime of closure of the primary cir-
cuit; otll. twise the receiver will be actuated
5a numher of times-and so long as the influ-
ence of the disturbances upon the device a
continues. Inordef torenderthe discharged
energy of the condenser more eﬁeetwe in
causing the operation of the receiver, the re-
sistaneo of tho primary eirenit should ’be very
small and the secondary coil s should havea
~ number of turnsmany times greaterthan that
of -the primary coil p. It will be noted that
sinece the condenser under the above assnmp-
5 tionsis always charged in the same direction
the strongest current impuilse in the secoud-
ary coil, which is indueced at thre moment
when the brash % comes in contact with seg- |
ment f, is also of unchanging direction, and
for the attainment of the best resn]ts it is
necessary to conuect the secondary coil so
that the electrcmotive force of this impulse
" will be added to that of the battery and will
“momentarily strengthen thesame. IIowever,
under certain conditions, which are well un-
derstood Ly those skilled in the art, the de-
vices will operale whichever way the second-
ary be connected. It ix preferable to m't%e
the inductive resistances I and L’ relatively
large, as they aro in a shunt to the device a
and :mﬂht if made -too small impair its sen-
sitiveness. ‘Oniheotherhand, theresistance |
1" should not“be {oo larze and shonld be re-
lated to the eapacily- of the condenser and
the number-of makes anud breaks effected by
the device & in well-known ways. Similar
considerationsapply, of eourse, toLthe cirenits
inctuding the primary pand secondary s, re-
specuvel)

By carefully observing well-known rales of
scientific design and gd;ustment of the in-
struments the apparatus may be made ex-
tremely sensitive and eapable of responding
tothe feeblest influences, thns making it pos-
sible to utilize impulsesor disturbancestrans-{’
mitted from very great distances and too fee~
ble to be detected or utilized in any of the
ways heretofore known, and on this acconnt-
the method here described lends itself to
nmiany scientific and practical uses of great |
value. Obvionsly the character of the de-
vices and the manuer in which they are con-
nected or related may be greatly varied with-
out departing from the spirit of myinventian.

What I claim as new, and desire to secure
by Letters Patent, is—

1. The method hereinbefore deseribed of
utilizing effects or idisturbances transmitted
t.hronvh the natural media, which consistzin
chargmg a storage device with energy from
an independent source, controlling the charg-
ing of said'device by the action of the effects
or dtstnrbance!, and coincidently using ‘the
stored energy for operatlnr' a receiving de-
vice.

2. The method hereinbefore described of

10
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from adlstantsonrce, which consistsin chz{rg-
ing-the storage device with electrical energy
from an mdependent source, controlling the
charging of said device by the action of the ef-
fects or dlsturbances, and coincidently using

70

tlre stored electrical energy for operating the ]

receiving: device.
3. 'I‘ha method hereinbefore dcscrlbed of
utilizing effeets or disturbances transmitted

Lhrounh the natural media, which consists in-

75

cont.rollxng, by means of snch effects or dis-
tarbances, the charging of an electrical stor-

age device from &n mdapendent sonrce and
(115(:}1ztr'~"111=r the stored energy thlouffh a re-
cewmv-mrcmt.

4 The method hereinbefore descnbed of
utilizing effects or disturbances transmitted
throngh the natural media, which consists in
controlling, by means of snch effects or dis-
turbances, the charging of an electrical con-
denser from an independent source, and dis-
charging tho stored' energy throngh a receiv-
mﬂ-clrcmt

-utilizing effects or disturbances iransmitted

5 The methed herembefoxe described of .

8¢

8s

through the natural media, which consistsin

effect.mg a storage during any desired time
-interval and under co_mrol of such offects or
disturbances, of energy derived from an in-
dependent source, and utilizing the potential
energy so obtained for operating a receiving
device.
6, The method hereinbefore descmbed of

utilizing effects or disturbances transmitted"

through the patural media, which consists in
effeelmﬂ' a storage, during any desired time
interval and under the control of .such dis-

turbances or effects of electrical energy de- 3

rived from an independent source, and util-

operntm" a receiving device.
. 7. The method herembel’ore deseribed of

throogh the natural media, which consistsin
effecting a storagein a condenser during any
desired time interval and under the control
of such distarbances or effects, of electrical
energy derived from an xndependent source,
and utilizing the potential energy so obtained
for operating a receiving device.

8. The melhod here;nbefore described .of
utilizing efects or disturbances transmitted
throuvh ‘the natural media from a_distant
source, which consists in storing, during suc-
ceeding intervals of time determined by
means of such effects or disturbances, elec-
trical energy.derived from an independent
source, and utilizing the potentml energy 80 I
‘accumulated to operate a receiving device.

9. The method hereinbefore described of
utilizing effects or disturbances transmitied
through the natural media from a distant
source, which consists in storing in-a con-
denser during succeeding intervals of time
determined by means of such effects or. dis-

atilizing effects or disturbances transmitted.

izing .the potential energy so obtained for

110

113

120

125
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turbances, electrical energy derived from an

ntllmng effects or disturbances transmitted |

v A A Al A=

.independent source, and utilizing the poten-
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';U.al energy so aoea.n'ﬂdted Lo aperate a re-
eeh' ing device.
The method liereinbolore deserilicd of
uiilizing effects or disturbances transmitted
5 through the natural media from a distans
- souree, which consists in storing, daring sue-
-oeedmg1ntervalsoft1me deterniined by means
of such effects or disturbances, electrical en-
rgy derived fromn an 1'3d(>pc.3denb souree,
10 and using, for periods of time predetermined
as to suceession and dunration, the accumu-
lated energy so obtmned to opemte a receiv-
ing device.
11. The method herexnbefore descx ibed of

15 utilizing effects or disturbanees- transmitted

thronrrh the natural media from a distant

aonree, which consists in storing in a con-

denser during ‘succeeding intervals 6f time

determined. by means of such effeeis or dis-

zo torbances, electrical energy derived from an

mdependent source, and using, for periods of

time predetermined as to succession™and- da-

. ration, the accumulated energy so obtained to
oporate a receiving device.

25  12.-The method hereinbefore described of

utilizing electrical . effeets or disturbances

" transinitted through the natural media from

a distant source, whwh consists in effecting

by means of such disturbances or efects a

30 storage in a storage device of electrical en-
ergy derived from an independent source for |

periods of time corresponding in ‘succession
and duration to such disturbances or effects,
and discharging the electrical energy so ac-
cumulated into or through a receiving device
at'predetermined intervals of time.
13. The method bereinbefore deseribed of
utilizing electrical. effecta or disturbances
-transmitted from a distant source, whieh con-
40 sists in effecting by means of such distarb-
ances or effects a storage in & condenser of
electrical energy derived from ar independ-
ent souree for periods of time corresponding
in suecession- and duration to such distarb-
ances or effects, and discharging the elec-
trical energy soc accumulated into or through
areceiving device at predetermined intervals
of time.
14. The method hereinbefore described of
so utilizing electrical effects or. disturbances
transmitted from a distant source, which con-
sists in producing, by means of such effects
or disturbances, \'a.ria.tions of resistance ina
circuit including an jindependent eleetrical
55 source and a device adapted to be charged
with electrical energy therefroin, thereby
causing the storage device to be char"ed with
energy ~from such independent source, and
using the potentialelectrical energy sn accu-
6o mulated to operate a receiving device.
15. The mechod hereinbefore described of
utilizing effects or distcrbances transmitted

3

T, Y

i
wh

N NN N—=p»F & P77 &

685,054 7

N

threugh the natural media from a distans
sonree, whieh eonsists in produeing, by means
of such eflgets nr dls.,mhaueeﬁ, variations of 63
resistanceina eireuit including anindepend-
ent electrical sonree and « eonuenspr,t] ereby
cansing the condenser to be charged withen-
ergy from the 1..depe.1<le’1t z-,oa"ce.and using
the potentizl eleetrical energy soaceum uhted 70
to operate a receiving device.

16. The method hereinbefore deseribed of
rtilizing effzcts or disturbances transmitted
throurrh the natural me'ha from a distant
somce, which consists in causing, by means 73
of such effects or disterbances, electrieal en-
ergy from an independent source to bestored
in a storage device, using the electrical en-
ergy so accumulated to operate a transformer
and employing the secondary currents from 8o
such transformer to operate a receiving de-
viee.

17. The method hereinbefors deseribed of
utilizing effects or disturbances transmitted
through' the natural media from a distant 85
souree, which consists in causing, by means
of such eifects or disturbances, electrical en-
ergy from an independent source to be stored
in a condenser, nsing the electrical energy so
accumulated to operate a-transformer and go
employing the secondary currents from. such
transformer to operate a receiving desice.

18. The method hereinbefore descnbed of

utilizing effects or disturbanees transmitted

tkrough the natural media from a distant o5 :
source, which consists in eausing, by means

of such dlsturbapces, variationsof resistance i
in a cireuit including an independent source
ofelectricityanda storage deviceand thereby ‘

causing the storage device to be charged from 100
such independentsouree, discharging the en-
ergy so accumulated in the -storage device
through the primary of s transformer at pre-
determined intervals of time, ané operating

a raceiver by the currents sc developed in 105
the secondary cf the transformer.

19. The method hereinbefore described of
utilizing effects or disturbances transmitted
through the natural media from a distant
source, which consists in causing, by means 110
of such disturbances, variations of resistance
in a circuit inclading an independent sonrce
of electricity and a condenser and theéreby
causing the condenser to be charged from
such indeépendent source, dxscha.rfqn"t.he en- 115
ergy so accumulated id The condenser throurrh
the primary of a transformer at predeher—
mined intervals of iime and operating a re-
ceiver by the currenis so developed in the
secondary of the transformer.

NIKCLA TESLA.
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- F. LOWENSTEIX,
E. A. SUXDERLIN.
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. UNITED STATES

Patent OFFICE.

,

. Beitknown that], NTROLA TESLA, & citizen.
of the United States, residing at New York
city, in the county and State.of New York,
§ haveinvented a new and useful Improvement
B2 in Apparatus for Utilizing Effects Transmit-
ted from & Distance to a Récelving Device
g% Through the Natural Media, of which the fol-
g2 lowing is a specification, reference being had
%10 to the accompanying drawings, which form a
gre part of the same, * '

£2: . The subject of iny present invention is an
fmprovement in, the art of utilizing effects

R
£15 vice through the natural media; and it con-
&;. pists in the novel apparatus hereinafter de-
g secribed. . - N ¥

g  This application.is & division of one filed
#7. by me Auguast 1, 1899, Serial No. 725,749, and
10 based npop and claiming the method herein
¥ described and which may be practiced by the
- use of the apparatns forming the subject of
e this application. : -

* My invention is partienlarly useful in con-
25 nection with methods and apparatus for op-
o . erating distant receiving devices by means
2 of electrical disturbances produced by proper
ttansmilters and conveyed to such receiving
~. devices through the natural media; butit ob-
30 vionsly has a wider range of appljcability

:  vestigation or utilization of terrestrial, solar,
<. or other disturbances produced by natnral
. QAuses. a ¥ b I
35 - Several ways or methods of transmitting
: electrical disturbances through the natural
", media and utilizing them to operate distant
receivérs are mow known and have been ap-
plied with more or less success for accom-
40 plishing & variety of useful results. One of
<" _these ways consists in producing by a suit-
s . nble sapparatus rays or radiations—that. is,
« distnrbancgs— which . are propagated in
- 8traight lines throngh space, directing them
.43 upon a receiving or recording apparatusata
:". distance, and thereby bringing thé latterinto
- action. - This method is the-oldest and best
known and has been braught partigularlyinto
- prominence in recent years thrudgh the in-

PRI

e

. e e

5 vestigations of Ieinrich Hertz ' Another.
“.-. ieethod cogalsts in passing.a cgrrent th;_-gugh :

.

To all whom it may eoncern: : -

. transmitted from a distance to & receiving de-

i' and may be employéd, for example, in the in- -

AAPAP S NG,

NIEOLA TESLA, OF NEW YORK, N. Y.

APPARATUS.FOR UTILIZING EFFECTS TRANSMITTED THROUGH NATURAL MEDIA

SPECIFICATION forming part of Letters Patent No. 685,956, dated November 5, 1901

. _ Originalapplication fled August 1, 1899, Serial Ko, 735,749, Diviiek snd this spplication §1nd Novémber 2.1899, Renewed
sl g . . May 29,1001, Berisl¥o. 82, 318, (¥omodel) - : '

a chreuit; preferably one inclosing a very
large area, indacing thereby in a similar cir-
cuit situated at a distance another current
and affecting Ly- the 8ame in any convenient
way & Teceiving device.
which has also been known for many years,
is to pass in any snitable manner a current
through & portion of the ground, as by con-
necting to two points of the same, preferably
at a considerable distance from each other,
the two terminals of a generator and to en-
ergize by a partof the currentdiffused through
the earth a distant circunit, which is similarly
arranged and gronnded at two points widely
apart' and which is made to act upon & sensi-
tive receiver. These various methods have

their limitations, one especially, which is

common to all, being that the receiving cir-
cuit or instrument must be maintained in a
definite positien with respect to the trans-

55

Still another way,

6o

6s

70

mitting apparatus, which often imposes'great -

disadvantages upon the use of the apparatus.-

In several applications filed by meand pat- -

.ents’ granted to me T have disclosed othar

methods of accomplishing résults of this na-
tare, which may be bliifp'ﬁy described as fol-
lows: In one system t

or region of the earth is varied by imparting
to it intermittent or alternating electrifica-

@ potential of a point-

‘75

80

tions through one of the terminals of a soit-

able source of electrical disturbances, which,
to heighten the effect, has its other terminal

connected to an insulated body, preferably

of large surface and at an.elevation. The
electrifications communicated to the. earth

85_

spread in all directions throngh the same, °

reaching a distant cireuit, which generally
has its terminals arranged and connected
similarly to those of- the transmitting source
and operates upon a highly-sensitive receiver.
Anpother method is based upon the fact that

the atmospheric air, which bohaves as an ex-.

cellent insulator to currents generated by or-
dinary apparatns, becomes 3 condagtor under

935

the influence of currents or impulses of enor- -

_mously high electromotive force, which I have

devised means for generating. By such
means air strata, which are easily accessible,
are rendered available for the production of
many desired effects at distances however
great. . This method, furthermore, allows ad-

o
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vantage 1o be taken of many of those im-
provementis which are practicable in the or-
dinary systems of transmission involving the
use of & metallic eonductor.

5 Obviously whatever method be employed

it is desirable that the disturbances produeced
by the transmitting apparatus should be as
powerfunl as possible, and by the use of cer-
. tain forms of high - frequency apparatus,

10 which I have devised and which are now well

known, important practical advantages are
in this respect secured. Furthermore, since

in most cases the amount of energy conveyed |

to the distant cirenit is but a minate fraction

15 of thefotal energy emanating from thesource
it is necessary for the attainment of the best |-

results that whateyer the character of the re-
‘ceiver and the nature of the distnrbances as
much as -possible of the energy conveyed

10 should be made available for the operation

of the receiver, and with this object in view
1 hawe heretofore, among other means, eém-

ployed a receiving-circuit of high self-indue- |"

. tton and very small resistance and of a period

25 such astovibrate in synchronism with the dis-

turbanees, whereby 8 number of separateim-
pulses from thesource were made to codperate,
thus magnifying the effect exerted upon and
insuring the action of the receiving device.

;.;:o By thesemeansdecided advantageshave been

secured in manyinstances; but veryoften Lhe
improvement is either not applicable at all,
.or, if so, the gain is very slight. Evidently

. when the source is one produeing a continu-

25 ous pressure or delivering impulses of long

daration it id impracticable to magnify.the
effects in this manner, and when, on the other
hand, it is one furnishing short impulses of
extreme rapidity of succession the advantage

40 obtained in this way is insignificant, owing to

the radiation and she nnaveidable frictional
waste'in the receiving-cirenit. These losyes
reduce greatly bolh the intensity and the
number of the codperative impulses, and

4% since the initial intensity of each of these

-is necessarily limited only an insignificant
amonnt of energy is thns made available for
a single operation of fhe receiver.. As this
amount is consequently dependent on the

50 energy conveyed to the receiver by one single
impulse, it is evidently necessary to employ-

either a very large and costly, and therefore
objectionable, transinitter, or else to resort to
the equally objectionable use of a receiving

g5 device too delicate and too easily deranged.
Furthermore, the energy obtained through-

the codperation of theimpulsesisin the form
of extremely rapid vibrations and because of
this unsuitable for the operation of ordinary

6o receivers, the more so as this form of energy

imposes narrow restrictions in regard to the
mode and time of its application to such de-
vices. 'Fo overcome these and ather limita-
tions and disadvantages that have heretofore

£: existed in such systems of transmission of sig-

nals or intelligence and to render possible
an investigation of impulses-oz disturbances

[ =
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‘results may be obtained.
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propagated through the natural media from
any kind of source and their practical utili-
zation for any purpose to which they are ap-
plieable, I have devised a novel method,which
I have described in a pending application,
filed June 24, 1899, Serial No. 721,750, and
‘which, broadly stated, consists in effecting
durlng any desired time intervala storage of
energy derived from such impulses and util-
izing the potential energy so obtained for op-
erating a receiving device, -

My present invention is intended for the
same general purposes, and it comprises an-
other apparatns by means of which similar

The chief feature which distinguishes the
method of my present from that of my former
invention, just referred to, is that the energy

.stored is not, as in ‘the former instance, ob-

tained from the energy of the disturbances
or effects transmitted from a distance, but
from an independent source. ]
Expressed generally, the present method
consists in charging a storage device with en-
ergy from anindependent source, controlling
thecharging of said device by theaction of the
effects or disturbances transmitted throngh
the natural media, and coincidently using
the stored energy for operating a receiving
device. , . .
A great variety of disturbaneces, produced

8o

9o

95

either by snitably-constroeted transmitters’

or by natural eanses, are at present known
to be propagated through the natural inedia,
and there are also a variety of means or de-
vices pnabling energy to be stored, and in
view of this I wish to say that I consider the
utilization of any such disturbances and the
employment of any of these means as within
the scope of my present invention so long as
the use of the general method hereinbefore
stated is involved. =~ E

The best way of carrying out myinvention
which I at present know is'to stors electrical
energy obtained from a suitable electrical
generator in-'a condenser and to control the
gtorage or the application of this energy by
means of a sensitive device acted upon by

theeffects ordisturbances, and thereby canse

the operation of the receiver. = n
In the practical application of this method
1 usnally proceed as follows: At any point

where I desire to.investigate or to utilize for

any purpose effects or disturbances propa-
gated through the natural media from any
kind of source I provide a sunitable generator
of electricity—as, for example, a battery and
a condenser—which I connect to the poles of
the generator in series with a sensitive de-
vice eapable of being modified in its elec-
trieal resistance or other property by the ac-
tion of the disturbances enitted from the
source.” To the Lterminals of the condenser I
conriect the receiver which is to be operated
in series with another device of snitable con-
stroction, which performs the function of pe--
riodically discharging the condenser throngh
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the rece'iv_'.er at and during such intervals of
time as may be best suitable for the purpose
contemplated. Thislatter device may merely

. consist of two stationary electrodes separated

10

IS

by a feeble dielectric Inyer of minnte thick-
ness, but sufficient to greatly reduce or prac-
tically interrupt the current in the circuit
under normal conditions, or it may comprise
terminals one or more of which are movable
and actuated by any snitable force and are
Adapted to be brought into and out of con-
tact with each other in ,any convenient man-
ner. The sensitive device maybe any of the
many devices of this kind which are known
to be affected by the distnrbances, impulses,
or effects propagated throogh the media, and_

. it may be of such a characterthat normally—

that is, when not acted upon—it entirely pre-

. vents the passage of electricity from the gen-

320

erator to the'condenser, or it may be sueh.

- that it allows a gradual leaking through of
_the current and a charging of the eondenser

a5

st A slow rate. "In any case it will be seen
that if the disturbances, of whatever nature
they may be, canse an appreciable diminu-
tion in the electrical resistance of the sensi-

tive device the current from the battery will

pass more readily into the condenser, which
will be charged ata more rapid rate, and con-
sequently each of its discharges through the

. receiver, periodically effected by the special

35

device before referred to which performs this
function, will be sironger. than normally—
that is, when the sensitive device is not acted
upon by the disturbances.. Evidently then
if the receiver be so-adjusted that it does not
respond to the comparatively feeble normhl
discharges of.the condenser, if they should

* oceur, but only to.those stronger ones which

40

45

50

take place upon the diminution of the re-
gistance of the sensitive davice it will be op-
erated only when this deviee is acted upon
by the disturbances, thus making' it possible
to investigate and to utilize the latter for any
desired purpose. ; R
° Thegeneéral principle underlying my inven-
tion and the operation of the varions devices
used ‘will be clearly nunderstood by reference
io the accompanying drawings, in which—
Figgre1is a diagram illustrating a typical
arrangement of apparatus which may be nsed
in earrying -my method into praotice, and

© Figs.-2, 3, 4, and 5 similar diagrams of modi-

6s

fied arrangements of apparatns for the same
parpose. )
In Fig. 1, C iz a condenser, to the terminals
T aad T of which is connected a charging-
clrenit, including a battery B, asensitive de-
vice a, and a resistance r, all connected in se-
ries, 88 illustrated. The battery should be
preferably of very coostant electromotive
foree and of an intensily carefully deter-
mined tosecure the best resnlts. The resist-
ance 7, which may be a Irictional or an in-
ductive one, is not absolutely necessary; byt
it is of advantage to uee it in order to facili-
tate adjustment, and for this parpose it mpy

.minals T TV of the condenser.

SAPAPAPA S NN N Y

 be made variablein 'aﬁy,cdn":*'eﬂienb‘and préf-

erably continuous manuer. .Assuming that

the disturbances which are to he investigated 7o

or utilized fof some-practical ¥nd are rays
identical with orresembling thése4f ordinary
light, the sensitive device a may be a sele-
niam cell properly prepared,so as to behighly

susceptible to the influence of the rays, the 75

action of which should be'intensified by the
use of a reflector A. (Shown in the draw-
ings,) - It is well known that when cella of
this kind are exposed tosuch raysof greatly=

varying intensity they undergo correspond- Bo\\

ing modificationsof theirelectrical resistance;
but in the ways they have been. heretofore
nused they hdve been of very limited utility.

Inaddition tothecircuitineluding the sensi-

tive device or cell a another circuit is pro- 8g

vided,which is likewise connected to the ter-
! This cirenit,
which may be called the *‘ receiving-cirenit,” .
includes the receiver R and in series with it .

a deviced, before referred to, which performs go

the duty of periodically discharging the con-
denser through the receiver. It will be noted
that, as shown in Fig. 1, the receiving-eircuit
is in permanent connection with the battery

and condenser-terminal T, and it shounld be g5

stated that it is sometimes desirable to en-
tirely ingulate the receiving-circuit at all
times, except the moments when the device
d operates to discharge the condenser, thus

preventing any disturbing influence which 100

might otherwise be caused in this circuit by
the battery or the condenserduring the pe-
riod when the receiver shounld not be ncted
‘upon. In such a case two devices, asd, may

bemsed, one in each connection fram the con- 10z

denser to the receiving-circnit, orelse one sin-
‘gledevige of this kind,bat of a suitably-modi-
fied construction, so that it will make and
break simultaneously and at proper intervals

of time both of the ¢onnectionsof this circuiy 110

_with the condenser T-and T, :
From the foregoing the operation of the ap-

paratus, as illustrated in Fig. 1, will be at

once understood. Normally—that ig, when .

it is not influsnced by, the rays at all or very 115

slightly—the.cell a, being of a comparatively
high resistanee, permits only a relatively fee- -
ble current to pass from the battery into fhe
condenser, and hence the Iatter is charged

‘at too slow a rate ta accumulste during the 120

time interval betwean two succeeding opera-
tions of the device d sufficient energy to op-
erate-the receiver or, generally speaking, to
produce the required change in the receiving-

circuit. This condition is readily secured by 125

a proper selection-and adjustment of the vari-
ous devices described, so that the receiver
will remain unresponsive to the feeble dis-
charges of the condenser which may take

place when thecellalsacted nponbud slightly 130

or not at all by the raysor distarbances; but

if pow new rays are permitted to fall npon. '

the cell or if the intensity of those already

acting upon it be increased by any eause then. .

(a
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- ing it to be an -ordinary. magnetic relay, for
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. the succeeding condenser discharges will un- .
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its resistance will be diminished and the con-
denser will be charged by the battery at a
more tapid rate, enabling sufficient potential

energy to be-stored in the condenser during '

the period of fnaction of the devies d to op-

erate the receiver or to bring about any de- |

sired change in the receiving-circunit when
the device d acts.
the cell or sensitive device @ are varied orin-
termitted in any arbitrary manner, as when
transmitting intelligenée in the msmal way
from a distant station by means of short and
long signals, the apparatus may readily be

made to record or to enable an operator to’

read the message, since the redeiver—suppos-

example—will be operated byeach signal from
thesending-station a certain numberof times,
having some relation to the duration of each
signal. ‘It will be readily seen, however, that
if the rays are varied -in any other way, as
byimpressing upon them changesin intensity,

dergo corresponding changes in intensity,
which may be indieated or recorded by a suit-
able receivéranddistinguished irrespectively

" of duration. .

35

40

4

535

6o

6
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With referemce to Fig. 1 it may be usefnl
to state that the electrical conmnections: of
the various devices illustrated may be made
in many different ways. For instance, the
sensitive device instead of being in series,
asshown, may be in a shantto the condenser,
this modification being illustrated in!Fig. 3,
in which the devices already described are

indicated by similarletters to correspond with.

those of Fig. 1. In this case it will be ob-
served that the. condenser, which is being
charged from the battery B through the re-
sistance 7, preferably inductive and properly
related to the capacity of the condenser, will

store less energy when the sensitive deviece

¢ is energized by the rays, and its resistance
thereby diminished. Theadjnstment of the
various instruments may then be such that
the receiver will be operated only when the
rays are diminished in intensity or interrupt-
ed and enfirely prevented.from falling upon
the sensitive cell, or the sensitive device may
be placed, as shown in Fig. 4,inashunttothe
resistance r or inserted in any suitable way
in the circuit containing the receiver—for
example, as illostrated in Fig. 5—in Doth of
which fignres the varions devices are lettered
to cerrespond with those in Fig.1, sothat the
figures become self-explanatory. Again, the
several instruments may be connected in tha
manner of a Wheatstone bridge, as will be
hereinafter explained with reference-to Fig.
2, or otherwise connected or related; but in
each case the sensitive device will have the

.same duty to perform—thatis, to control the

energy stored and utilized in some suitable

way for causing the operation of the receiver

in correspondence with the intermittances or

variations of the effects ordisturbances—and

in each instance by a judicious selection of
A

If the rays acting upon |
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the devicés and careful adjustment the ad-

vantages of my method mnay be more or less
completely secured. I find it preferable,
howerver, to followtheplan which I haveillos-
trated and described. ’

i

It will be abserved that the conderserisan

important element in the ¢ombination. I’

have shown that by reason of its nnique prop-
erties it greatly adds to the efficacy of this
method. - It allows the energy acecumulated

‘in it to be discharged instantaneously, and

theref_or,e in-a highly effective manner. It
magnifies in a large degree the current sup-
plied from the battery, and owing to these

.features it permits energy to be stored and

discharged at practically any rate desired,

 and thereby makes it possibleto obtain in the

receiving-circuit very.great changes of the
current strength by impressing upon the bat-
tery-current very small variations. Other
means of storage possessing these character-
istics to a useful degree may be employed
without departing from the broad spirit of
myinvention;but I preferto use a condenser,
since in these respects it excels’ any other
storage device of which I have knowledge.
In Fig. 2 a3 modified arrangement of appa-
ratus is illustrated which is particularly
adapted for the investigation and utilization
of very feeble impulses or disturbances, such

‘as may be used in conveying signals or pro-

ducing other desired effects at very great dis-
tances. In this case the energystored in the
condenser is passed through the primary of
a transformer, the secondary cirenit of which
contains the receiver, and in order to render
the apparatus still more suitable for-use in

-detecting feeble impulses, in addition to the

sensitive device which is acted upon by the
impulses, another such device is included in
the secondary circunit of the transfarmer.
The scheme of connections is in the main that
ol'a Wheatstone bridge, the four branches of
which are formed by the sensitive device a
and resistances L, L', and L", all of which
should be preferably induetive and also ad-
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justable in a eontinnotds manner, or at least

by verysmall steps.” The condenser C’, which
is generally made of considerable capacity, is
¢onnected totwo opposite pointa of the bridge,
while a battery B, in series with a continnous-

‘ly-adjustable non-inductive resistance 7', is

connected to the other pair of opposite points,
as usual. The four resistances incloded in

the branches of the bridge—namely, 2, L, L',

and I."—are of a suitable size and se propor-
tioned that under norinal conditions—that is,
when the device a i3 not inflnenced at all or
only slightly by the disturbances—thare will
be no difference of potential, or, in any case,
the minimum of the same at the terniinals T
and T of the condenser. It is assumed in
the present instance that the disturbances tc
be investigated or utilized are such as wili
produce a difference of electric potential, how-
ever amall, between two pointa or regions in

‘the natural media, as the earth, the water,
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or the air, and in order Lo apply this potential
difference effectively to the sensitive device a
the terminals of the same are connected to
two plates P and P', which should be of as

s large a surface as practicable and so located
in the media that the largest possible differ-
coce of potential will be produced by the dis-
turbances between the terminals of. the sen-
sitive device. This device is in the present

1o case one of familiar construetion, consisting
.of an insulating-tube, which is indicated by
the heavy lines in the drawings and. which

- hasits ends closed tightly by two condueting-
plugs with reduced extensions, npon which

15 bear two brushesbb, through which the eur-
rents are conveyed to the device. The lubu-

lar space between the plugs is partially filled-

with a condoeting sensitive powder, as indi-
cated, the proper amount of the same and the

2o size of its grains being determined and ad-
justed beforehand by experiment. Thistnbe

I rotate by clockwork or other means at a
uniform and suitable rate of speed, and un-

. der these conditions I find that this device
25 behaves toward disturbances of the kind be-
fore assumed in a manner similar to that of

o slationary cell of celeninm toward rays of
light.. Its electrical resistance is diminished
when itis acted upon by the disturbances

" 30 and is antomatically restored npon the cessa-

tion of their influence. It is of advantage to
employ round grains of powder in the tube,
and in any event it is important that they
should be of as uniform size and shape as pos-
sible and that provision shonld be made for
maintaining an unchanging and very dry at-
mosphere in the tnbe. To the terminals T
and T' of the condenser C' is connected a coil
1, usually consisting of a few turns of & con-
40 ductor of very small resistance, which is the
primary of the transformer before referred
10, in series with a device d, wWhich effects the
discharge of the condenser through the ebil
p atpredetermined intervals of time. . In the
45 present case this device consists of & eylinder
made partly of condncting and partly of in-
_sulating material e and €', respectively, which
'is rotated at the desired rate of speed by

" any suitable means. The conducting part e
50 is in good electrical connection with shaft 8
and is provided with tapering segments, as f,
‘upon which slides a brush k, which should
preferably be capable-of longitadinal adjust-

-

ment along the cylinder. Another brash b,

55 which is connected to the condenser-termi-
nal T, being arranged to6 bear upon the shaft
S, it will be seen that whenever the brush %
cowes in contact with a conducting-segment e
the circuit including, the primary p will be
6o completed and the condenser, if energized,
discharged throngh the same. ' By an adjust-
ment of the speed of rotation of the.cylinder
and & displacement of the brush k along the
axis of the same the circnit may be made to
open and close in as rapid soccession and re-
main open or closed during such intervals of
time as may be desired. -Ininductive relation
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tothe primary p is a secondary coil s, usually
of much thinner wire and of many more turns
than the former, to which are connected in a
series areceiver R, illusbrzt?d as an ordinary
magnetic relay, a continuously-adjustable
non-inductive resistanece r", a battery B'of a
properly-determined and very constant elee-
tromotive force, and finally a sensitive device
a' of the same or similar construction as g,
which is likewise rotated at a uniform speed
and which, with its brushes b’ 0", closes the
secondary circuit. The electromotive force
of the battery B’ isso.graduated by means of

the adjustable resistance 7 that the dielee-

tric layers in the sensitive device a' are
strained very nearly to the point of breaking
down and give way upon a slight increase of
the electrieal pressure bn the terminals of the
device. It will of course be understood that
the resistance 7 is used mainly because of
convenience and that it may be dispensed
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with, in which ease the adjustment may be

effected in many other ways, as by deter-
mining the proper amount or coarseness of
the sensitive powder or by varying the dis-
tance apart of the metzallie plugs in the ends
of the tube. The same may be said of the re-
sistance 72”, which is in series with the bat-
tery B and gerves to graduate the force of the
latter, so that the dielectric lay®rs of the sen-
gitive device- ¢ are subjected to a similar
strain and maintained in & state of delicate
paise. 2 wH '

The various instruments being connected
and adjasted in the manner described, it will
now be readily seen from the foregoing that
under normal conditions, the device a being
unaffected by the disturbances, or practically
8o, and there being no or only & very insig-
nificant amonnt of energy stored in the con-
denser, the periodical closure of the primary
circait of the transformer through the opera-

-tion of the device d will have no appreciable

effect upon the primary coil p, and hence no
currents will be generated in the secondary
coil s, at least not such as wonld distarb the
state of delicate balance existing in the sec-
ondary circuit- inclading the receiver, and
therefore the latter will not be actnated by
the battery B’;. but when, owing'to the dis-
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tarbances or impulses propagated through -

the -media from a distant source, an addi-
tional electromotive force, however small, is

120

created between the terminals of thedevicea -

the dielectric layers in the same, unable to
support the increased strain, give way ard
allow the cnrrent of the battery B to pass
through, thus causing ‘a difference of po-
tential at the terminals T' and T” of the con-
denser. A sufficient amount of energy being
now stored in this instrument during the
time interval between each twc sncceeding op-
erations of the device d, each closure of the
primary circnit by the latter resalts in fhe:

passage of a sudden current impulse through-

the coil p, which induces a corresponding cur
rent of relatively high electromotive force in

1jc
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the secondary coil s. Owing to thig the di-
electrie in the device o' gives way, and the
cirrent of the battery I3 being allowed to
pass the receiver R is operated, but only for
a moment, since by the rotation of the de-
vices g, a', and d, which may be all driven
from the same shaft, the original conditions
are restored, assuming, of course, that the
electromotive force set up by the disturbances
at the terminaly of the sensitive device a is
‘only momentary or of a dnration not longer

-than the time of closure of the primary cir-
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cuit; ‘otherwise the receiver will be actuated
a number of times and so long as the in-

-{luence of the distarbances upon the device a
* - . continues,

In ordertorender the discharged
eneriy of the condenser more effective in
causing the operation of the receiver, the re-
sistance of the primary circuit shonld be very
small and the secondary coil s should have a
number of turns many times greater than
that of the primary eoil p. It will be noted
that since the condenser under the above as-

‘sumptions is always charged in the same di-

rection the strongest current-impulse in the

secondary coil, which is indnced at the mo:,

ment when the bruslk k comes in contact
with segment e, is also of unchanging diree-
ltiea, and for the attainment of the. best re-
sults it is necessary to connect the secondary
coil so that'the electromotive foree of thisim-
pulse will be added to that of the Dattery and
will momentarily strengthen thesame, Ilow-
ever, under certain conditions,which areé well
understood by those skilled in the art, the
‘devices will operate whichever wiy the seo-
ondary be convected, Itispreferabletomake
the inductive resistances L and 1 relatively

large, as they are in a shunt to the device a

and might, if made too small, impair its sen-
sitiveness. On the otherhand, the resistance
L" should not be Loo large and shonld be re-

Inted to the capacity of the condenser and the-

number of makes and breaks effected by the
device d in well-known ways. Similar con-
siderations apply, of course, tothe cireuitsin-

cluding the primary p and seconddry s, re-.

spectively. ; s,

By carefully observing well-known rules of
scientific design and ‘adjustment of the in-
struments the appsratus may be made ex-
tremely sensitive and capable of responding
to the feeblest influences, thus makingit pos-
sible to utilize impulses or disturbances trans-
mitted from very great.distances and too
feeble to be detected or utilized in any of the
ways heretofore known, and on this account
the method here described lendsitself tomany
scientific and practical uses of great value.

Obviously the character of the devices and
the manner in which they are connected or

_.related may be greatly varied without depart-

6s

ing from the spirit of my invention.
What I claim as new, and desire to secure
by Letters Patent, is— s
1, In an apparatus for utilizing effects or
disturbances trausmitted through thenatural
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medin from a distant souree, phe combination-
of an electrical storage device, a charging-
cirenit connected therewith and including a

‘device sensitive tothe action of the effects or

disturbances and determining under their
control the flow of current in the charging-
circuit, 4 receiving-cireuit including & re-

_ceiver, and means for periodically discharg-

ing the storage deviee through the receiving-
cireuit, snbstantially as deseribed.

2. In an apparatus for atilizing effects or
disturbances transmitted throngh the nataral
media fram'a distant source, the combination
of a condenser, a charging-cireuit connected
therewith and including a souree of electrie-
ity and a device sensilive to the action of the
effects or disturbances and determining un-
der their control the flow of enrrent in the
charging-cirenit, & receiving-cireuit inclad-
ing a receiver, aud meins for periodically
discharging the eondenser throngh the re-
ceiving-cireuit, substantially #s described.

3. In an appédratus for utilizing effects or-

disturbances transmitted throughthe natpral-
media from 4 distant souree, the combination
of a circuit including a souree of electricity,
a storage device adapted to be charged there-
by and a device normally of very high re-
sistance but adapted to have ifS resistance re-
duced when acted upon by the effects or dig-
turbances, with a receiving-circuit connected
with tho storage device and including & re-
ceiverand a device adapted to open and close
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the receiving-circnit at predetermined inter-

‘vals of time, substantially as described.

4, In an apparatus for otilizing effects or .
disturbances transmitted throngh the natural .

media from s distant source, the combination
of a eirenit including a source of electricity,
a condenser'and a device normally of very
high resistance but adapted to have its re-

fects or disturbances, with a receiving-cireuit
connected with the condenser and includin
a receiver and 4 devire adapted.to open an

105

_sistance reduced when acted upon by the ef- -
(xo

close the roceiving-circuit at predelermined

intervals of time, substantially as described.

5. In an apparatus for utilizing effects or
distorbances transmitted from a distant
source, the combination of a circuitincluding
a soures of electricity, a storage device adapt-
ed to be charged thereby dnd a device, nor-
mally of very high resistance but adapted to

115

have its resistance reduced when acted upon -

by the effects or disturbances, with a receiv-
ing-cirenit connected with the storage device
and including the primary of a transformer
and a device adapted to open and close such
‘'second eireuit at predetermined iutervals of
time, and & receiver included in the second-
ary of the transformer, substantially as de-
seribed. ‘

- 6. In an apparatus for utilizing ‘effects or

disturbances transmitted from a distant
source, the combination of an electrical stor-
:sa device,acharging-circuit connected there

th and including'a device sensitive to the
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action of the effects or disturbances and de-
termining under their control the flow of the
earrent in the eharging-circuit, and a receiv-
ing-circuit supphed with energy from the
stomfre device and includingareceiverand a
device sensitive to electrical variations in the
1ece1vmmcucmt substantially as described.
7. Inan apparatus for utilizing effects or
disturbancestransmitted nhronUh thenatural
media from a distant souree, the combination
of a condenser, a cl.argmtr-clrcmh connected

. therewith and 1n<31udm<r a device sensitive to

the action of the effects or disturbances and
determining under their control the flow of
the current in the charging.cireuit, and & re-
ceiving-cirenit suophed with energy froin the
condenser and ineluding a receiver angd a de-
vice sensitive to electrical variations in the
receiving-cireuit, substantially as desecribed.

8. In'an apparatns for utilizing efects-or
disturbancestransmitted through the natural
media from 5 distant source, the combination
of a cireuit, an independent loeal sonree of
electricity included therein, a storage device
connected with the said circuit and adapted
to receive energy from the said source, & de-
viece mormaily of very high resistance, but
adapted to have its resistance reduced when
acted upon by the effects or disturbances, a
receiving-circuit connected with the storage
device, a transformer, the prxmary of which
isincluded in said receiving-eirenit, a deviee
adapted te open and close the receiving-cir-
cuit at predetermined intervals of time, a re-
ceiver, and a device, normally of veryhigh re-
gistance, but adapted to have its resistance
reduced whenacted upon by the effects or dis-
turbances, and ineluded in the secondary cir-
cuit of the transformer, as set forth.

9, Tn an apparatus for utilizing elfects or
distorbances transmitted from & distant
source, the combination with a storage device
and aa icdependent source of energy for
charging the same, of a receiving-cireuit con-
nected with the storage device, a device sen-
sitive to the effects’ or disturbances and de-
termining nnder their control the flow of cur-
rent in the recemnf' cireuit, snbstantmlly as
spt forth.

10. In aa apparatus for utilizing effects or °
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disturbances ransmltted throngh the natural
media from & distant souree, the combination
with a storage device a_nd an independent
source of energy for charging the samse, of a
receiving-circuit connecteJ wmh the storage
device, a device sensitive to the effects or

disturbances and adapted to have its resist--

ance varied by-the action thereon of such
effects or disturbances and determining un-
der their control the flow of current in the
receiving-circuit, substantially as set forth.

11. In an apparatus for utilizing effects or
disturbances transmitted from a distant
source, the combination of a storage device,
& battery or similar independent source of
energy for charging the same, & sensitive de-
vice adapted to have its resistance varied un-
der the influence of the effects or disturb-
ances, a receiver adapted to be operated by
the discharge of the storage device, the sen-
sitive denca being in one branch of 8 Wheat-
stone bridge, the storage device in one of the

eross connections between two opposite points -

of the bridge, and the batfery in the other
cross connection, and resistances L, L' and
L” in the three remaining branches of the
bridge, as set forth.

12. In an apparatus for utilizing effects or
disturbarices transmitted through the natural
media from a distant source, the combination
of a storage device, 8 battery or like inde-
pendent source of energy for charging tho
same, & sengitive device adapted to have its
registance varied under the influence of the
effects or disturbaunces, a cirenit connscted

with the terminals of the storage device, a-

transformer havmg its primary in ' said eirenit
and a receiver in the secondary circuit of the
transformer, the sensitive device being in one
branch of a Wheatstone bridgs, the storafre
device in one of the cross connections be-
tween opposite points of the bridge and the
battery ir the other eross eonnection, and re-
sistances L, I’ and 1" in the three remaining
branches of the bridge, as set forth.

NIKOLA TESLA.

TWitnesses:
E. A. SUNDERLIY,
D. D. Lorbp.
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PaTENT OFFICE.

'NIKOLA TESLA, OF NEW YORK, N. Y.

METHOD OF UTILIZING RADIANT ENERQY.

SPECIFICATION forming part of Lotters Patent No. 685,058, dated November 5, 1001,
Application 81ad Maroh 81,1001, Berlal No. 52.15‘. (Ho modeld

To all whown it may concern:
‘BeitknownthatI, NIROLA TESLA, acllizen
of the United States, residing at the borough

-of Manhattan, in the city, county, and State

of Now York, have invented certajn new and

useful Improvements in Methods of Utilizipg'

Radiant Energy, of which the following is a
speciflcation, reference being had tothedraw-
ings accompanying and forming a part of the
same. :

It is well known that certain radiations—
such as those of ultra-violet light, cathodic,
Roentgen rays, or the llke—possess the prop-
erty of charging and discharging conductors
of electricity, the discharge being particu-
larly noticeable when the conduector upon
which the rays impinge is negatively electri-
fled. These radiations are generally consid-
ered to be ether vibrations of extremelysinall
wave lengths, and in explanation of the phe-
nomena noted it has been assumed by some
authdérities that they ionize or render con-
ducting the atmosphore through which they
are propagated. My own experiments and
observations, however, lead me to conclu-
sions more in accord with the theory hereto-
fore advanced by me that sources of such
radiant enorgy throw off with great velocity
minute particles of matter which are strongly
electrified, and therefore capable of charging
an electrical conductor, oreven if not so may
at any rate discharge an electrified conduc-
tor either by-carrying off bodily its charge or
otherwise.

B{y present application Is based upon a dis-
covery which I have made that when rays or
radiations of the above kind are permittod
to fall upon an insulated conducting body
connected to one of the terminals.of a con-
denaer, while the other terminal of the same
is made by independent means to-receive or
to carry away electricity, a curront flowa into
the condenser so long as the insulated body
is exposed to the rays, and under the condi-
tions horeinafter specified an indefinite ac-
cumulation of electrical energy in the con-
denser takes place. Thisenergy after a sait-
able timeinterval, during which the rays are
allowed to act, may manifest itself in a pow-
erful discharge, which may be utilized for
theoperation orcontrol of mmechanical or elea-

trical devices or rendered useful In many
other ways.

In applying my discovery I provide a con-
denser, preferably of considerable electro-
static capacity, and connecl one of its ter-

55

minals to an insulated netal plate or other-

conducting body exposed to the “rays or
streams of radiant matter. It isveryimpor-
tant,particalarly in view of the fact thatelec-
trical energy is generally supplied at a very
slow rate to the condenser, to.construct the
same with the greatest care. I use by prefer-

ence the bestquality of mica asdislectrie, tak--

ing every possible precaution in insulating
the armatures, so that the instroment may
withstand great electrical pressures without
leaking and may leave no perceptible electri-
fication when discharging instantaneously.
In practice 1 have found that the best resalts
are obtained with condensers 1reated in tho
manner described in & patent granted to me
February 23,1897, No.577,671. Obviouslythe
above precautions should be the-nore rigor-
ously observed tho slower the rate of charg-
ing aud the smaller the time interval during
which the energy isallowed to accumulates in
the condenser. The insulated plata or con-
dncting body should present as large a sur-
face as practicable to the rays or streams of
matter, I having ascertained thatthe amount
of energy conveyed to it per unit of time is
under otkerwise identical conditions propor-
tionatetotheareaexposed,ornearlyso. Fur-
thermore, the surface should be clean and
preferably highly polished or amalgamated.
The second terminal or armature of the con-
denser may be connected to one of the poles
of a battery or other source of electricity or
toany conducting body orobject whatever of
such properties or so conditioned that by its
weans slectricity of the required sign will be
supplied to the terminal. A simple way of
supplying positive or negative electricity to
the terminal is Lo connect the sawe either to
an insulated conductor, supperted at some
height in the atmosphere, or to a grounded
conductor, the former, as is well known, far-
nishing positive and the latter negative elec-
tricity. As the rays or supposed streams of
matter generally convey a positive charge to

the first condenser-terminal,which iscoanect-
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ed to the plato or conductor above montioned,
1 usually connect the second terminal of the
condenser to the ground, this being the most
convonient way of obtainingnegative electric-
ity, dispensing with the necessity of provid-
ing an artificial source. In order to utilize
for any useful purpose the energy Accumu-
lated in the condenser, I furthermore connect
to the terminals of the same a circuit includ-

ing an instrurhent or apparatus which it isde-

sired 1o operate and another .instrument or
device foralternately closing and openiog the
circuit. . This latter may Le any form of cir-
cuit-controller, with fixed or movable parts
or electrodes, which tnay bo actuated either
by thestored energyorbyindependent means.

The rays or radiations which are to be util-
ized for the operation of the apparatus nbove
degeribed in general term3s may be derived
from a natural sourcs, as the sun, or may be
artificially produced by such means, for ex-
ample, 83 an arc-lamp, n Roentgen tube, and
the like, and they may be employed for a
great variety ol useful purposes. )

My discovery will be more fully understood
from the following detailed description and
anoexed drawings, to which reference is now
inade, and in which— ’

Figurel isadiagram showlog typical forms
of the devices or elements as arranged and
connected in applying the method for the op-
eration of a wechanical contrivance or instru-
ment solely by the energy stored; and Fig. 2
isa dingrammatical representation of a modi-
fied arrangement suitable for epecial pur-
poses, with a circuit-controller actuaced -by
independent means. i

Referring. to Fig. 1, C is the condenser, P
theinsulated plate or conducting body,which
is exposed to the rays, and P’ another plate or
conductor,all being joined inseries,rsshown,
The terminals T 1" of the condenser are also
connected toacircuit including a receiver R,
which isto be operated, and a circuit-control-
ling device d, which in this case is composed
of two very thin conducting-plates ¢ {’, placed
in close proximity and very mobile, either by
reason of extreme flexibility or owing to the
charater of their support. To improve their
action, they should Le inclosed in a receptacle
from which the air may Le exhausted. The
receiver R is shown as consisting of an elec-
tromagnet M, s movable armature a, a re-
tractile spring b, and a ratchet-wheel 1v, pro-
vided with a spring-pawl 7, which is pivoted
to armalure a, a3 ilInstrated. Tho apparntus
belngnrranged asshown, it will be fornd that
when the radiations of the sun or of any other
source capahle of producing the effects before
described fall upon the plate PP an accumula-
tion of electrical-energy in the condcuser C
will result. This phenowenon, I believe, is
best explained as follows: Thesun as well as
other sources of radiaut energy throw off mi-
nute particles of matter positively electrified,
which, impinging upon the plate P, commu-
nicate an electrical charge to the same. The
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opposite terminal of Lhe condenser being con-
nected to tho ground, which may Le consid-
ered ns R vastreservoirof negative electrieity,
n feeble current flows continuously-into the
condenser, and ‘inasmuch as thess supposed
particles are of an inconceivably small radius
or curvature, and consequently charged to a
relatively very high poteutial, this charging
of the condenser may continue, as I have
found in practice, almost indefinitely, evento
the point of rupturing the dielectric. Obvi-
ously whatever circuit - controller. be em-
ployed it should operate to close the circuit
in whicli it is included when the potential in
the condenser has réached the desired magni-
tude. Thusin Fig. 2 when the electrical pres-
sure at the terminals T T' rises to a certain
predetermined value the plates t !, attract-
ing each other, close the circuit conpected to
the terminals. This permits.a flowof current
which energizes the magnet B, causing it to
draw down the armature a and impart a par-
lial rotation to the ratchet-wheel w. As the
current ceases the armature is retracted by
the spring b without, however, moving the
wheel w. With the stoppage of the current
the plates ¢ {' cease Lo be attracted and sepa-
rate, thus restoring the circnit to its original
condition, E .oa o .

Many useful applications of this method of
utilizing the radiations emauvaling from the
sun or other source and many ways of carry-
ing out the same will at once suggest them-
selves from the nbove description. By way
of illustration m modified arraogement is
shown in Fig. 2, in which the sonrceS of ra-
diant energy is a special form of Roenlgen
tube devised by me having Lut ono terminal
k, generally of aluminium, in the form of
half a sphere wilth a plain polished surface
on Lhe front side, from which the streains are
thrown off. It may be excited by attaching
it to one of the terminals of any generator of
sufficiently-high electromotive force; but
whalever apparatus be used it is important
that the tube be exhausted to a high degree,
as otherwise it might prove entirely inoffect-
ive. The working or discharge circunit con-
nected to the terminals T T' of the condenser
includes in this case the primary p of a trius-
former and a circuit-controller comnprising a
fixed terminal or brush ¢ and a movable ter-
minal ¢ in the shape of a wheel with condnct-
ing and_ iosulating segments which may bLe
rotated at an arbitrary speed by any suitable
means. In inductive relation to the primary
wire or coil p is a secondary s, usually of a
much greater number of torns, to the cnds of
which is connected a receiver R. The ter-
minals of the condenser being connected as
indicatad, one to an insulated plale P and
the other to a grounded plate P’, when the
tube S is excited rays or streams of matter
are emitted from "the same, which convey a
positive charge to the plate I’ and condensnr-
terminal T, while terminal T' is continuously
recelving negative alectrizily from the p!abo
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P'. This, as before explained, results in an
accumulation of electrical energy in-the con-
denser, which goes on as long a3 the cirenit
inclading the primary p is i(nterrupted.

§ Whenever the circuit is-closed, owing to the

5

jo

a5

30

as

rotation of the terminal #, the stored energy
is discharged through the primary p, this giv-
ing rise in the secondary ¢ te induced cur
reuts which operate the receiver R.

It is clear from what has been stated abave
that if the terminal T is connected to a plate
supplying positive instead of negative eleo-
tricity the rays should convey negative elec-
tricity to plate P. ~ The source S may be any
form of ‘Roentgen or Lenard tube; but it is
obvions from the theory of action that in or-
der™Mo be very effective the electrical im-
pulses exciting it should be wholly or at least
preponderatingly -of one sign. If ordinary
symmetrical alternating currents are em-
ployed, provision should be made for allow-
ing the rays to fall upon the plale P only
during those periods when they are produc-
tive of the desired resnlt. Evidently if the
radintions of the source bo stopped or inter-

-cepted or their intensity varied in any man-
ner, as by periodieally interrupting or ryth-
mieally varying the current exciting the

source, there will be corresponding chadges,

in the action upon the receiver R, and thos
signals mnay be transmitted and many other
useful effects produced. Furthermore,it will
be understood that any form of circuit-closer
which will respond to or be set in operation
when a predetermined amonnt of energy is
stored in the condenser may be used in lien
of the device spocifically described with ref-
eronce to Fig. 1, nnd also that the specinl
details of construction and arrangement of

40 the several parts of the apparatus mnay be

45

very greatly varled without departure from
the invention. : '

Having describéd my invention, what I

claiin is—
‘1. The mcthad of utilizing radiant encrgy,

which consists in charging one of the arma-
tures of a condenser byraysorradiations, and
the other armature by independent means,
and discharging the condonser throughaauit-
able receiver, as set forth.

2. The meth_‘od of utilizing radiant energy,
which consists in simultaneously charging
a condenser by means of rays or radiations
and an independent source of electrical en-
eray, and discharging the condenser through
a suitable receiver, as set forth.

3. The method of utilizing radiant energy,
which consists in charzing one of the arma-
tares of acondenser byrays orradiations, and
the other by.independent means, controlling
the action or effect of said rays or radiations
and dischargingthe condenser througha suit-
able receiver, as set forth.

4. The method of utilizing radiant energy,
which consists in charging one of the arma-
tures of a condenser by rays orradiations and
the other by independent means, varying the
intensity of the said rays orradialionsand pe-
riodically discharging the condenser through
a suitable receiver, as sot forth. ;

5. The method of utilizing radiant energy,
which conasists in directing upon aneclevated
conductor, cannected to one of the armatures
of a condenser, rays or.radiations capable of
positively‘electrifying the same, carrying oif
electricity-from-the other armature by con-
necting the same with the ground, and dis-
chargiog the accumulated egergy through a
suitable receiver, as set forth.

6. The method of utilizing radianl energy,
which consists in charging one of the arma-
tures of a condenser byraysor radiations,and
the other by independent means, and effect-
ing by the automaticdischarge of theaccuma-
lated energy the operation or countrol of a
suitable receiver, as set forth.

NIKOLA TESLA.

Witnesses:

M. LawsoN DYEe,
RICHARD DONOVAN.
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UNITED STATES

ROBER’I‘O- LANDELL DE MOUR.A, OF NEW YORK, N. Y.

A Tl

T‘at-.nt- & Nnvnmlwr Qo 1904._

PATENT OI H(,h

——

" WIRELESS TELEGRAPH.

SPECIFICATION forming part of Letters Patent No. 775,848, dated November 22, 1904, ’
Original nppllcamon filed October 4, 1801, Berial No. 77,576, Divided and this application filed Janury 16,1902, Berial No. 89,376,

y i
To all whom it muy concern: .

Be it known that I, RoBERTO LANDELL DE
MoURA, a citizen of the Republic of Brazil, and
a resident of the city of New York, (borough
of Manhattan.) in the county and State of New
York, have invented a new and Improved
Wireless Telegraph, of which the following is
a full, ¢lear, and exact description.

My invention relates to a wireless-telegraph
system employing common electric waves, and
contemplates the use of such waves, either di-
rectly transmitted—that is, non—reﬂecbed—or
refleéted "and of short lengths, in connection

with certain apparatus and devices for gener-.

ating and responding to the same to send and
receive graphic and harmonic or phonetic sig-
nals through space or, it may be, through fou"s
or through water.

The present application is a division of my
former application, filed October 4, 1901, Se-
rial No. 77,576, for an improvement in wire-
less telephones and telegraphs. '

According to my invention a local circuit is
provided which may be either censtantly or
intermittently closed and in which is connect-

.ed a device capable of giving a continuous or

an intermittent sound. This sound-produe-
ing device is energized by a local battery, and
its action is modified in intensity in accord-
ance with the intermittent electric impulses
from the sending-station, which act upon a va-
riable-resistance device, (which may be a co-
herer.) For continuous sounds the variable-

_resistance device does not act specifically as a

coherer, but more properly as a very sensi-
tive granular microphone whose resistance is
controlled by the impulses from the sending-

‘station, these changes in. resistance eﬂect.ing

the intensity in the sound by affecting the lo-
cal current-su pply to the sound-producmu de-
vice. " -

Although I thus-specify and shall descrlbe

.the use of a local circuit, however I wish to

say that there are other means by which my
invention may be practiced: - The underlying
prmcxple is simply that of modifying the re-

. sistance of the local microphone, and the funec-’
- tionsof the receiver may be exercised by any |
rs.dm-detector of .Lbe Bran'lv type pronded

(No model,) -

wu:h # controllable electrode. Furthermore,
although I speak of reflected impulses and
short.-length waves, these are not essential, al-
though I use them in some cases and at rela-
ﬁwe‘y short distances in order to obtain im-
proved effects. The same holds with regard
to certain light or other active rays used m

_connection with reﬂect.ed waves.

My invention is illustrated in the accom-
panying drawings, in which the same refer-
ence characters indicaté the same parts in all

" the figures.

In the drawings, Figure 1 is a diagram rep-
resenting -the entire telegraphic apparatus
used at one of the stations. Fig. 2 is a sec-
tion showing a part of the transmitting and
receiving apparatus. Fig. 3.1s a front eleva-
tion of the upper portion of the same, and

Fig. 4 is a detall view showing my device for

producing telegraphic signs phonetically.

Theapparatusconsists of astand A J(see Fig.
2,) a barreljB, 8 $maller barrel C, a spar ]uncr
devrce D, :ecedvers E, and a sparking device
F. (bee Fig. 1. 2 The frame 1 (see Fig. 2)
of the stand: A is mounted upon ver tically-
dlsposed concentric tubes 2, the outer of which
is movable and is connected “with a rack and
pinion 3, actuated by a handle 4, whereby the
barrel B may be raised or lowered at will.
The barrel B consists of two cubical or cylin-
drical boxes' 5, telescopically adjustable one
in the other, upon one of which boxes are
mounted a telescope 6, a sp:rlt-level 6% and a
compass T* for the purpose of training the
barrel upon a distant station. The barrel is
provided with 4 parabolic mirror 8 and an
electric light 9 for use in iy wireless tele-
phone, whxch is fully described in my obhe;
application.

A grating 10, made of metal cov ered with
lampblack, is provided in the frontend of the
barrel for the purpose of rendering the rays of
light from the mirror 8 parallel. - “The smaller

barrel C is mounted upon the supports 11 and
‘is disposed centrally of the larger barrel.

The smaller barrel consists of an intermediate
jacket of an insulating material 12, in'which
is mounted a metallic cylinder 13, provided

wn:h a hem:sphencal end in whxch 1s dlsposed 8
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._concave mirror 14, made, preferably, of metal
‘Inside of this barrel is an insulated support
. 13, and upon this sipport is mounted a crown-

shaped bunch of wires 16 18, having one ex-
- ¢ tremity contracted to support a selenium cell
"~ 921, the ends of the crown. terminating in

" points or antennz 17 19, bent over radially
and at right angles to the azis of the tube.

" The members 10 and C are fully described in

1o my prior application referred to. :

- A Crookes tube 20 and a hollow hermetic-
ally-sealed vacuum-cell 21 of glass, having no
pneumatic communication with each other,
are provided and are placed within the wires

rs in such manner that the wires form cages par-
tially surrounding them. :The hermetically-
sealed glass cell is of hemispherical shape and

* is used for holding a selenium plate, as de-
" seribed in my other application. The selenium
20 cell is shown here, because it may be uised for
telegraphing by flickerings of light in con-

" pection with the lamp 20, which has an action
on the selenium plates of the receiving and of
the sending stations. =~ " = T~

2c  The wire 23 is connected with the bunches

" of wires 16 and 18 and is also connected with
44 alone for sending and with 46 alone for re-
teiving. The switch 38.is open in sending,
but closed in receiving. The wires 46 and 25

30 and the members 55, 58, 56, and 60 are pro-
vided with suitable resistance. Eleetrical con-
‘nections 24 25 are provided for the Crookes
tube in the usual manner. The Crookes tube

is excited in the usual manner by means of a

35 sparking apparatus D, which consists of a bat-
tery 30, a Ruhmkorff coil 31, connected thereto
and controlled by a switch 32, a condenser 33,
and a pair of polished knobs 34, and a ground-

. wire 35, provided with a switch 26, is used for
40 throwing the polished knobs as exciter out of
-use when desired and of grounding the wires

" as a protection against lightning or against

" accidents. The wire 22 is connected with the
wire 37, which is provided with a grounding-

45 switch 38, which must be closed in receiving,
as stated. The switch 32 may sometimes be
substituted for the key 41—that is, when the
secondary connections of coils 43 and 31 co-

_ act to augment the potential difference be-

so tween the ends of the secondaries of coil 31.
Then 44 being out of action connects only with
.the antennz through 23, and 24 connects with
23, 22 with 25, and at 'its other extremity 22
. connects only with 37. 37 connects with 38

55 and this with 45 through the ground. In this

‘case the switch 36 connects with 34, where the
oscillating discharges are produced, and the
conventional interruptions are made by the
key 32. For sending by flickerings of light 1

6o may use the same arrangement, the switch 36.

being in & neutral position, as also the ter-

_minals 3¢. For receiving by flickerings of

" " light I use the same devices described in my
* ‘previous applications referred to. .

65 - Asignaling device proper is shown at Fand
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' crown of wires may vary indefinitely in form,

| coherers, said armature being adapted to tap

consists of a local battery 39; & switeh 40, u
Morse key 41, acondenser 42,and a Ruhmkorff
coil 43, provided with polished knobs 44 of
the usual pattern.” From one of these khobsa -
wire 45 leads to the ground, and another wire, -
46, leads to the crown of wires 16 18, --This

‘and it is used inside of the member C only
when working with waves of short length, and-
then only if it is desired to use the light from
18orC. -« - R -
The coherer is shown at 50. ° It is connect-
ed with a local battery 51; provided with ‘a
switch 52, the same being adapted to engage
the contacts 53 54. - “The decoherer is shown
immediately at the left of the coherer and con-
sists of an electromagnet 55, provided with an
armature 56 of the pattern generally used in

the tube of the coherer 50. The decobereris 85
connected, through wire 57, with the wire 23,
and 57 may ¢onnect with 53, 59, and 54 by
means-of the switch 52. The. contact 58,
which is adapted to engage the armature 56,

is connected with the wire 25’. The wire 59 go
is for the purpose of establishing communica-
tion between the battery 51 and the bell 60.

A Morse recording apparatus of the usual
patternand provided with all of the auxiliaries
accompanying such apparatus is shown at 61 93
and is controlled by a switch 62, connected
when closed to contact 54 of switch 52. From
the contact 53 a wire 63 leads to the primary
64 of an indaction-coil, and from this primary
a wire 65 leads to the sonorous receiver 66. 1o
This receiver is shown more- particularly in
Fig. 4. :

Binding-screws 67 are mounted upon the
frame of the receiver, the screw at the left-
hand side being insulated, as shown. A dia- 10!
phragm 68, protected by a disk 70 of insu-
lated material, is mounted directly across the
frame, and over it is a layer of comminuted
carbon 69 in loose form. This carbon is en-
gaged by the carbon button 69 'upon which r11c
ismounted an insulating-jacket 70*. A spring-
tongue 71 normally presses the diaphragm 68
gently against the comminuted carbon, and a
somewhat similar spring 72 presses the button
69" downward. A funnel-shaped member 73 11:
is provided with perforations or holes 74, ar-
ranged in concentric rings. These holes or
perforations are for the purpose of emitting
phonetic signals. A diaphragm 75, of iron,
is mounted across the frame, and binding-
screws 76 and T8 are connected With the mag-
net T7. ' - :

The operation-of my apparatus when used
with short-length reflected waves and with
light-waves is as follows:

The switch 36 is conbected to wire 35 and
the switch 32 is closed, as shown 'in Fig. 1,
thereby exciting the Crookes tube and caus-
ing the same to emit cathode-rays in the usual
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manher. The signal-key 41 is now disposed 130
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1 the manner peculiar to Morse telegraphy.
e The Ruhmkortf c011 43 causes the pelished
nobs 44 to spark in response thereto. The
ire 4b being grounded, as shown, theantenne
7 19 (being then connected with 44 through
)are caused to throw off etheric waves simi-
iar to the Hertzian waves, which pass out of
he barrel toward the distant station.
. The operator by depressing the key 41
erely causes the Ruhmkorff coil 43 to spark
ontinuously while the key is depressed and
ito cease sparking while the key is raised.
“The cathode-rays made by the Crookes tube
re of course reflected by the mirror 14, and
us given a general direction of propagation,
fwhich follows the general direction of the axis
of the barrel.. These cathode-rays, like the
‘actinic and the etheric waves, above described,
-apparently reinforce each otherin their effects,
and the result is that the telegraph is more efs
fective when both are employed. Thecathode-
- rays are emitted in continuous oscillation and
i ‘arenotcontrolled directly by the transmitting-
85 key. TheHertzian waves aloneare controlled
; 5 by the key, and the cathode-rays merely facili-
£+ tate the propagation of the Hertzmn waves.
" “When the sparking apparatus D is stopped,
i--the telegraphic signals are not as distinct as
when the said sparking apparatus is in action.
x The device considered as a receiving appa-
’ ratus will be described.
£ ' TheHertzian waves made by depressing the
key at the sendmg stat;lon produce effects in

i crown-wires or antennze.

. Incoming waves cause surgings in the wires
23 and 46, 38, 37, and 25’ to the coherer 50,
&+ thereby affecting its resistance. The result is
840 that with the apparatusin the position as in-
£ dicated in-Fig. 1 at E, the battery 51 sends the

‘wire 58 back to- the batterv.
fore rings when the coherer is exclted and only
‘at that time. -
#-—- The bell baving rung, the operator merely
. moves the switch 52 in order to receive the
L5 ‘message. If he wishes to receive the message
.. upon the Morse recorder, he moves the switch
50 52 downward so as to engage the contact 54
- -and also closes the switch 62. The current from
the battery now passes through the Morse re-
“corder and through the coherer back to bat-
berv If, however; the operator desires to re-
.ceive the message upon the phonetic receiver,
"he moves the switch 52 upward, engaging the
.contact 53, . For receiving messages by means
f modifications produced in .a continuous
% sound in accordance with the intermittent im-
-pulses sent out by the transmitter the contact
8 shiould be pressed firmly against the arma-
“ture 56, the switch 62 should be opened, and
“Switch 52 ‘placed on contact 53. .-The coherer
eing excited by the closing of the’ key at the
i lstant St&tlon, the following c1rcu1t 15 eﬁtab-

NN U=\ A

(L BT T Ve v Peatgee & S . |

776,846

‘current, through 50, 60, 59, 57, 56, and through
The bell there-
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lished: 51, 50, 50', 66, 65, 64 63, 5*',(L11rough 59
from 53, ) 58, to battery The primary 64 be-
ing thus energlzed excited the secondary 79
and established a local secondary ‘alternating .
current through the wires 80 and 81, Fig. 4, :
and the magnet 77, The magnet responds to
the action of this current by causing the dia-
phragm 75 to vibrate violently. 'The v1brat-
ing diaphragm causes the column of air in the
funnel-shaped member 73 to be alternately
compressed and rarefied, thereby causing the
dlaphragm 68 to vibrate and to vary. the re-
sistance offered by the. commmuted carbon.
The length of the column of air should be such
that the diaphragm %5 will cause the dia-
phragm 70 to vibrate in a predetermined space
of time, the idea being to amplify the varia-
tions of the battery-curreut flowing through
the Zomminuted. carbon. "-This phonetic_re-
ceiver acts to some extent as a relay. It is
clear that the mechanical action of the vibrat-
ing column of air ean be made to increase and
decrease the resistance of tlhe comminuted
carbon, and if this be done at the proper mo-
ments of time the ultimate effect’of the cur-
rent passing through the comminuted cs.rbon
can be increased.

. The vibration of the diaphragm 75, by caus-
ing the above-mentioned condensation and
rarefaction of the column of air in the funnel-
shaped member 73, causes the perforations 74
to emit 2 musical note, which I find to be some-
what similar to & flute-note. The general ef-
fect is about the same as if a person were
sounding a Morse signal upon a flute, a short
note representing a dot a.nd a comparatlvely'
long note or variations in intensity of the
note representmp; a dash. “The connection of
a relay is necessary for prolonged effects. -

Having thusdescribed my invention, Iclaim 105
asnew and desire tosecure by Letters Patent— .

1.. A wireless-telegraph system comprising
means to generate two or more sets of waves
of different lengths or different periads, means
to direct said wavestoward adistant station,
and to modify those of one.or more of the sets
in accordance with acode, together with means
at the distant station rendered sensitive by
some of the waves to respond to changes or
modifications in others; to thereby reproduce
the signal. -

9. Ina w1reless-belegraph system, a trans-
mitting apparatus comprising a set of Hertz-
wave antennz, & source of cathodic waves, -
and a source of actinic waves, means whereby 120
the changesof a prearranged code may beim- -
pressed on one or more of said sets of waves,
and means for directing all the wa.vea to adis-
tant station. ; - - :
- 3. Ina wlreless—tefegra.ph sysbem, a recewer 125
comprising elements sensitiye to etheric waves -
due to light projection and to, eléctrical sirg-- -
ings or-oscillatory d.lscharges, means to éom-
bine the effects of said elements, and meansto
effect ‘alinement with a. transmttmg-statwn 130
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4. In a wireless-telegraph apparatus, a cas-
ing,.a source of [ight therein, a source of cath-
ode-rays therein, discharge - terminals for
Hertz-wave propa;zatmn, therem, means to

5 control the production of the waves and rays,
and means to direct said casing toward a dis-
tant station. p

5. A wirelesstelegraph, comprisinga spark-
ing apparatus for producmg Hertzian waves,
imeans for actuating said sparking apparatus
at will for the purpose of signaling, means
for producing a cathode-light substantially in
“the path of said Hertzian waves, and areceiver

- sensitive to said Hertzian waves and located
15 at a distant station.

8. A wirelesstelegraph, comprlsmgaspark-
ing apparatus for transmitting etheric waves
into space, means for act.uat,incr said sparking
apparatus at will for the purpose of signal-
ing, a Crookes tube for producing cathode-
rays substantially in the path of said etheric
waves, and adistant receiving apparatus benS)-
tive to said etheric waves.

7. Ina ereless-t;elevra.ph appa.ratus an ex-
ternal casing having a , reflector and a source
of violet rays, the internal casing having dis-

10

"
[}

25
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charge-pointsand an element sensitive tolight-

NN =

" waves, means toi 1m1)res‘; changes on thewa.veq ¥
of lighl: or those due to discharges from the

podints, and connecnons from -the senSItlve
element and the casings for the conveyance
of ‘incoming waves or their resulting effects
to suitable receiving apparatus. -

8. A wireless telegraph, comprising mech:

anism for producing cathode-rays, a sparking
apparatus for producing etheric waves sub-
stantially in the path of said cathode-rays, a
manually -operated key for controlling said
etheric waves, and a receiving apparatus sen-
sitive to said etheric waves.

9. A wirelesstelegraph, comprisingaspark-
ing apparatus, a Crookes tube actuated there-
by, a reflector adjacent to'said Crookes tube,
means for generating etheric waves within

“said reflector, a telegraphic key forcontrolling
the generation of said waves, and a receiving

apparatus sensitive to said etheric waves.

In testimony whereof I havesigned my name
to this specification in the presence of two sub-
scrlbmg witnesses. .

ROBERT0 LANDELL DE HOLR.—\

Witnesses: -~

WaLroNn Harrison,
* EVERARD B. MARSHALL.
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To all wwlvonr oo nreif voneer:

Be it known that I, Bruxo SAENGER. a citi-
zen of the Empire of (Germany. residing at
Berlin. in the Empire - ¥ Germany, am che
adminiet 1tor of the estate of Rarvesnp Wir-
neLy Hamrasy, deceased. late a citizen of
the Empire of Germany. who did invent »
new and nseful Photophone, of which the fol-
lowing is n specification.

The hitherto-known photophones present
the great disadvantage that they disperse too
much the light, whereby the conveyance of
speech over very large distances and at dJay-
light is rendered impossible.  The only means
hitherto known for obtaining a pencil of rays
of light as parallel as possible is the parabolic
reflector. . However, the more it is attemated
to utilize the properties of the parabolic mir-

~mirror, its membrane being adapted to serve

ror the less will it he found possible to thereby

increase the practical usefulness of the wire-

less telephony. which is pow =0 much aimed
at.  For a mutual understanding over a dis-
tance of but a few kilometersalready gigantic ¢
parabolic mirrors would be required. so that ;

the use of such instruments would be quite
caml a receiver.

impossible for military or sporting purposes,

The hitherto-known photophones also present -
. seura in the receiving-tube and provided with

the defect that it is npot possible to keep se-

eret the conversation, since other receivers '
" the same; and Fig. 4 is a diagram, which will

near the one to which speech isto be conveyed

from the sender are also eapable of collectings ¢

the dispersed rays of light and thereby re-
ceiving the intelligence. The reeoivers in
such known pnotophones are. morvover, not

adapted to receive only the rays of light from !
the right sender while excluding those from

all other senders.

The present invention relates to improve-
ments in photophones, wherehy the convey-
ance of Rpm:(‘h over greater distances than -

hitherto ix rendered possible and the size and
the weight of the photophone are kept within
moderate limirs, so that the latter ean he
easily transported. while a greater secrecy of
the conversation both at the sending-station
and at the receiving-station iz insured.

The objects of the imprevement are, lirst,
to provide an elliptic mirror with a plane
mirror covering it and having a narrow eir-
culnreentral hole: second. to provide asource
of light in the focal point of the elliptic niir-

ror; third. to provide a Bell's mouthpiece at |
a convenient angle to the axis of the clliptic
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as a mirror For ellecting the pencil of raysof
light from the euiptic mirror: fourth, to pro-
vide a sending-tube similar to an astronomieal
telescope and adapted for ehanging the peneil
of raysreflectad from the membrane to @ beam
F nearly parallel rays which pass through
the space, all the parts hitherto named form-
ing the sender of a photophone: lifth, to pro-
vide a receiving-tube having at the rear end
a bottom and at the front end an oijeet-glass
adapted to hend a beam of rays to the center:
sixth, to provide in the bottom of the receiv-
ing-tube a longitudinally-movable small eam-
ern ohscura hiaving a narrow circular central
hole in the foeal point of the object-glass:
seventh, to provide within the small camer:
obscura n selenium cell or radiophone. and,
eighth, to provide a cireuit conneeting the
seleninm cell or radiophone with o telephone.
These objects are attained by the photophone
illustrated in the accompanying drawings, In
which—

Figure 1 is a vertical longitudinal section
through a photophone comprising a sender
Fig. 2 stisws, on an enlarged
seale in section, the botton of the camera ob-
the selenium cell.  Fig. 3 is an elevation of
be reforred to later on.

Similar charactersof reference refer to simi-
lar parts throughout the several views.

The employment of an elliptic mirror in
place of the parabolic mirror is based upon
the well-known property of the cllipse (sece
Fie. 4) that the angle K E between the ra-
dius vector b« from the one fozus 4 to nny
point «/ of the ellipse and the lengthened ra-
dius vector # « from the other focus # through
the same point « is divided into two eqnal
angles F and £ by the tangent £ 4 to the el-
lipse in /. 1f now in the eenter o a perpen-
dicular 4 /7 is raised, which intersects the ra-
divs veetor e of at Aoy and a Tine /-4 is drawn
from /' to the point 7 on the left of the per-
pendicular 4 7 at the same distance therefrom
ax the point o/, of course the line /7 will be
cqual to 4/ and v 7 equals b o/, alzo anele o J-
hoequals angle /27, Now if the radins vee-
tor o / he lengthened throush the foens « to
the point w of the ellip=e and the latter poin
ne be connected with the other focus 4 by the
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radius vector m 5 intersecting the central per-
pendicular & /7 at » ol course the line w o,

fwith two opposite threads of unequal piteh.
the pitch of the one thread being about don-

drawn from the point » to the focus . will be -

equal to » & and also angle we # 4 equals an-
gle a n i

From an examination of Fig. 4 it -

wiil ve seen that the distance # ¢ of the see- !
ond interscction » from the center ~ is much ;

smaller than that £ ¢ of the Hrst interseetion

. in the frame or easing 13.

& It is also evident that when in a similar
the feed -serew 20, so that by turning this

manner as befor~ the line » v be lengthened

beyond the focus. to the ellipse and from the °

new Intersection a .

lius veetor be drawn to ;

the right focus / interseeting the central per- -

pendicular /4 /ata point the Intter will be still-

nearer to the center ¢ than the second inter-
section #n. It is further ol ious that in an
elliptic mirr - covered by a plane mirror in

the plane of tne central perpendicular / /any !
~eradually turning the latter in proportion to

ray of light « A emanating from the focus «

and striking the plane mirror at the point 4 ;
will be refiected to the point / of the surface |
and from thence through the focus « to the !
opposite point » of the elliptic mirror. then !
from thence to the point » of the plane mir-
ror, and from the latter again through the fo- :

cus # to the respective point (not shown) of :

the elliptic mirror. [n other words, this ray
of light will constantly be reHeeted and more
and more approach tothe axis o .  The same
is true forall the other rays of light produced
by a source of light in the focus «.

The photophone shown at Fig. 1 comprises
asender and a receiver,

The sender is com- .

posed of an elliptic mirror 1, a plane mir-
ror 2, a Bell’s mouthpiece 3 with the mem-:

brane 4, and a sending-tube 3.

The receiver ;

is composed of a receiving-tube 6 and a small

camera obscura T.
as combined and supported by a table 8, pro-

All the parts are shown ;

bhle that of the other thread.  These two
threads engage in corvespondingly-threaded
holes of the two holders 13 and 19, which fat-
tor are guided by two horizontal reds 21 and
22, parallel to the fead-serew 20 and secured

A small knurled
wheel 23 is fastenced on the external end of

wheel 23 the twocarbon picces 16 and 17 ean
b simultanconsly and longitudinally shifted
in opposite direetions.  The two carbon
pieees 16 and 17 are ~lectrically connecied hy
wires 24 and 25 with a battery 28 or other
source of electricity. It will be scen that the
striking of the arc can be effected by snitably
turning the knuvled wheel 23 and that by

the consumption of the earbon picces the
are-light can be regulated and made steady.
Owing to theunequal pitchesof thetws theads
of the fead-serow 20 and from ressons well
known. the arc-light 15 will remain in the
focus of the elliptic mirror 1.

I have shown the two tubes 5 and 4 as hori-
zontal and the axis of the elliptic mirror 1 as
vertical—that is, the Iatter at richt angles to
the axis of the sending-tube 5. Consequently
the mouthpiece 3 is placed in the vertical
plane of the sending-tube 5 and of the elliptic
mirror 1 andat an angle of forty-five degrees.
The mirror 28 may be made separately and
aftixed on the membrane 4 in any suitable or
known manner, or it may be made in onc
picce with the membrane 4. or the mirror 23
may replace the membrane : altogether. it
being made thin and elastiec.  The sendinge-

" tube 5 is similar to an astronomical telescope

vided with, preferably. three feet 9 9and ad- .

justing-serews 10 10,

The two tubes 5 and 6 .

arc parallel to each other and mny be supoer-

posed and rigidly connected inany known and
approved manner-—for example, by means of
the two frames 11 1!,
with convenient serews 12 12, The elliptic
mirror 1 may be supported on the table 8 with
the aid of a suitable frame or casing 13 and is
connected with the plane mirror 2 by meuns
of a thread 14 or otherwise,  The plane mir-
ror 2 is provided with a narrow circular hole
27 in the axis of the elliptic mirror 1. For
produring the rays of light within the ellip-
tic mirror any convenicent source of light
may be employed. 1 have shown this to be
an electric-are ligght 15, produced by a con-
venient arc-lamp arranged in the frame or
easing 13.  This lnmp comprises t ~o earbon
pieces 16 and 17, which pass throveh two op-
posite holes in the elliptic mirror 1 and may
be therein guided, while theirexternalendsare
secured in two holders or arm~ 15 and 19, re-
spectively. A feed-serew 20, parallel to the
two carbon picces 16 nnd 17, 15 mounted to

affixed on the table 8§

and comprises a small tube 29 with two lenses
30 and 31 near the mirror 23 and a large lens
32 on the externalend.  The tube 29, with its
two lenses G0 oand 31, is similar to an eyve-
picce of the said telescope and has a very
sml] foeal distance, cither positive or nega-
tive, while the large lens 32 has a very laree
focal distance.  The tube 29 is longitmdinally
adjustable in the tube 5. and while this wdl-
justment may be effected in ary suitable
way. as shown in the drawings, it is accom-
plished by serewing the tube into the hottom
Hlof the tube 5. Preferably the monthpicce
3 i= connected with the sendino-tube 5 hy
means of a easing 33, and the Ltter is pro-
vided with a vertical tube 34 concentric with
the elliptie mirror 1. which tube 24 can en-
e o similar tube 35 on the plane mirror 2.
Thus the photophone can he put together and
ngenin taken to pieces, the sending-tube 5 be-
ing secured in the two frames 11 11 by menns

-oftwo detachable bows 36 36, so that it can

be vertically removed and again replaced.
The inside faces of the tubes 5, 29, 24, and

33. the hottom 51, and the easinge 35 and the

urn in the frame or casing 13 and provided . outside fuces of the tehe 29 are preferably
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blackened in the usual manner for absorhing !

all foreign rays of light, particularly the dif-
fuse davlight.

The receiving-tube 6 is preferably made
larger in diameter than the sending-tube 3

- put forward above is not quite exact.

and is provided with a large lens 37, having -

a large focal distance. The small camera ob-
scura 7 is a tube longitudinally adjustable ia
the bottom 38 of the tube 6 and provided
with a front cot *r 39 and a bottom 40. The
front cover 39 nmi. - be secured on the tube 7
by means of u thr .led ring 42 or the like
and is provided with a narrow circular con-

tral hole 41, and the tube T must be each time

so adjusted as to bring the hole 41 exactly
into the foens of the lens .., as is indicated
by the cros. - ag lines in Fig. 1. The bottom
40 may be constructed in the manner shown

" other lens 31 converges to the focus

tain. though small. length. so that the theory
1low-
ever, the elliptic mirror in combination with

“the centrallv-perforated plane mirror is spe-

cially suitable for collecting the rays ema-
nating in all directions from a ~onree of light
in a single intense poncil of rays of o very re-

" stricted cross-section. which hitherto it was

not possible to obtain by any known device.
The intense thin and very acute-angled pen-
ml of rays of light passing through the cen-
ral hole 27 strikes the mirror 28 and is there-
from Jeflected to the lens 30, The beam of
parallel rays passin;- from the lens 20 to the
a0 ancd
thence diverges to the large lens 32, {rom
which nearly pavallel rays of light pass

. through the space. so that this beam is capa-

at Fig. 2, so that it ean be screwed on the .

tube 7 and again taken off. It is to be re-
marked here that the tube T may be arrangoed
to be longitudinally adjustable in any con-
venient manner.  Asshown inthe drawings,

ble of producing an image in a telescope at a
very distant station.  Of course rhe recviv-
ing-tube is made suiliciently large in dinmeter
for receiving the full image.  When @ssum-

i ing the tube 6 to be at the receiving-station

the adjustment is effected by serewing the

tube 7 into the hottom 38 of thetube 6. On
the inside of the hottom 40 a selenium cell 43

or radiophone of any known construction is :

secured. I have shown this selenium cell as
consisting of a ceramic plate and a zigzageed

selenium wire embedded in the surface of ¢

this plate. .
selenium wire are connected with two bind-
ing-posts 44 and 45 and . the latter by two

The two ends of this zigzagged

wires 46 and 47 with a telephone 48 and a .

hattery 49, whereby a eircuit is formed.

The

telephone 48 is not shown in the proper size, !

but merely diagrammatically. as its construc-
tion is immaterial for the present invention.
The internal faces of the tubes 6 and T and

the bottoms. 38 and 40 and the faces of the :

cover 39 arealso blackened for absorbing the
diffuse daylight.

The photophone deseribed so far is operated |

inthe following manner: Itis directed toward |
~ telephone 45 will regrister all the peculinrities

the respective rec. . ing-station. Afterstrik-
ing the arc this arc will emit rays of light in

" of the speaker’s voice

all directions; but only thie rays in the axis of -
the elliptic mirror 1 and those very little de- |
viating therefrom will be able to at once pass
throngh the narrow circular hole 27 in the .

plane mirror 2.

All the other rays of light

will be reflected so many times by the sur- -

face., of the elliptic mirror 1 and the plane

mirror 2 as is necessary to bring them nearly

into the axis of the clllptlc. mirror 1 in the

manner expliined above. when they will pass .
through the central hol. 27 of the plane mir- ;

ror 2. Thereby an intensive t..n and very

acute-angled pencil of rays of light is pro- .

duced, which eun ensily be subjectei] to strongr
variations of the intensity. It is to be re-

csending-tube 5.

marked that the source of Light. here the are- ¢

light, may not always be pliced exactly in the

fccuq of the elhptxc mirror 1 and that it is not

actually in the focus alone. since it has acer- ¢ light but the heam of rays emanatin

_ A A A AN N N N

and its lens 37 to roceive the beam of rans
from the lens 32 of the sending-station. the
rauvs will be bent toward the centerand made
to econverge to the focus—/. ~. the central
hole 41 in the cover 39 —after which they will
diverge and produce the image on the face of
the seleninm cell 43 or radiophone.

When the operator talks immediately in
front of the mouthpiece 3. the membrane 4,
and with it the mirror 28, will be thrown into
a complicated state of vibration, which rep-
resents the three clements of the spenker's
voice—namely. piteh. intensity, and quality.
The peneil of rays of light o211 of course be
subjected to these vibrations by the mirror 28,
and these vibrations will be transmitted with
the rays through the space to the lens 37 of
the distant receiving-tube 6 and produce va-
riations in the resistance of the selenium cell
43 or r.ullophom_ The currents circulating
in the circuit 46 47 of the battery 49 and the

and produce changes
in the magnetism of the magnet and of the
membrane in the telephone 45, The operator
at the distant recviving-station placing his
ear to the membrane of the telephone 45 will
therefore hear the very sounds given ont by
the speaker at the sending-station.

The sender of the new photophone presents
the important advantage that it does not emit
any lateral rays of light - that is to say. the
image of the source of light can only e per-
ceived by an eye in or elose to the optical
axis of the sending-tube, so that the speceh
can be conveyed only to a distant receiving-
tube 6 which is in line with the axis of the
[n o similar maerer the re-
ceiver of the new photophone presents the
ucly antage that Hwing to its small eamera oh-
seura 1 it does not reecive any other rays of
w from a

N
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sending-tube 5 in line with itx axis and pass-
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"lens. a radiophone on the bottom of the siiall

ing through the narrow circular hole 41 of -

the camera obscurn 7. Thereby an almost
complote seereey of the convirsation is in-
sured, which hitherto was not possible with
the known photophones.

1t is evident that if both photophones at i

the sending-station and at the receiving-sta-
tion have two superposed tubes the sending-
tube of the »ne photophone and the receiv-
ing-tube of 1 » other photophone require to

" deerease its olectrieal resistance under the ae-

be above. whit Jhe receiving-tube of the fo. -

mer photophone and the sending-tibe of the
latter photophone require to be placed below.
In other words, with the one photophone the

sending-tube iz above aad the receiving-tube

below. .aile with the other photophone the
reverse is the case.

Where so preferred, the sending and the
receivingtubes of a photophone may be placed
side by side in a horizontal plane, so that the

two photopbones at the sending and the re-
“several times reflected by said elliptic mirror

ceiving stations may be mude alike, as the

sending-tube of the one photophone will he .

opposite to the receiving-tube of the other
photophone. and vice versa. The elliptie
mirror of each photophone may also be placed
horizontally, and the two carbon picces of the
arc-lamp may be placed either horizontally or
vertically or at any anele. 1 have shown the
knurled wheel 23 as arranged to be turned by
hand; but it may also be antomatically turned
by any known mechanism.

The are-lamp -

elliptic mirror, a plane mirror covering said
- olliptic mirror and provided with a small cir-

may be of any known and approved construe-

tion.
Jeers 9 9, may be replaced by any couvenient
support.

Where <o preferred, the sender, comprising
the elliptic mirror 1. the plane mirror 2, the
arc-lamp. the tube 3, and the mouthpicce 3,
with the membrane 4 and thie mirror 28, may
be mide separately and supported Ly a con-
venient table 8. while the receiver. comprising
the tube 6 and the small camera obseura 7, may
equally be m.. t: separately, supported by a
conveni. nt table,

The angle between the axes of the elliptic
mirror and the sending-tube may be varied.
The photophon- ' may be varied in its construc-
tion without deviating from the spirit of the
present invention.

The supporting-table 8, with the three -

“adapted to form the arc-Lght in the focus, so

cand a telescope into which the peneil-rays are

and a telephone in this circuit.

camera obscura and adapted to inerease and

tion of the beam of bent and varied rays of
light. a circuit connected with the radiophone,

2. In a photophone. the combination of an
clliptical mirror, a plane mirror covering the
elliptical mirror and provided with a small
hole in the axis of the elliptical mirror, a
source of lierht in the focus of the elliptical
mirror, means forsubjecting the rays of light
passing through the hole of the plane mirror
to sound-waves. and means for fransmitting
the varying rays through space.

3. In a photophone the combination of an

cular hole in the axis of said elliptic mirvor.
a source of light in the focus of said elliptic
mirror, so that the rayvs of light cmanating in
all directions from suid source of licht are

and =aid plane mirror. until they pass through
the small hole of the Iatter in an intense, thin
and very acute angled pencil, 2 mouthpicce
having 2 vibrating and reflecting membrane
standing at an angle to the axis of the ellip-
tical mirror, and a telescope into which the
pencil-rays are deflected.

4. In a photophone the combination of an
elliptic mirror, a plane mirror covering said
elliptic mirror and provided with s small ¢ir-
cular hole in the axis of said eiliptic mirror,
an are-lamp, the earbon pieces of which pass
through holes in said ellintic mirror and are

that the rays of light emanating in all diree-
tions from said are-light are several times re-
flocted by said elliptic mirror and said plane
mirror, until they pass through the small hole
of the latter in an intense, thin and very aente
angled peneil, 2 mouthpiece arranged at an
angle to the axis of the elliptical mirror and
having a vibrating and reflecting membrane,

deflected.

5. In asender of a photovhone, the com-
bination with an elliptic mirror, of a plane
mirror covering said elliptie mirror and pro-

“vided with a small eircular hole in the axis of

What ix elaimed, and desired to be secured

.y Letters Patent, is —

1. Inasystem of photophony. thecombina-
tion with a device emitting an intense. thin
aned very acute angled pencil of raysof lght,
of means for subjeeti,e this pencil of ravsto
the action of the voice. n s uling-teleseope

said elliptic mirror, a source of light in the
forus of said elliptic mirror, =» that the rayvs
of light emanating in all directions from said

csonree of light are several times reflected by

adapted to change the pencil of varied rays

to a beam of nearly parallel rayvs passing
through the space, a receiving-tul.e with a

lens adapted to bend the rays of this heam -

toward the center. a small second eamera ob-

scura in the receiving-tube and having a nar-

row circular central hole in the focus of the

=aid elliptic mirror and said plane mirror,
until they pass through the smuall hole of the
latter in an intense, thin and very ncute an-
eled pencil. a Bell’s mouthpicee at an angle
to the axis of =aid elliptic mirror amnd having
a membrane which is adapted to vibeate un-
der the action of the voice and to reflect the
pencil of rays, a telescope adapted for chane-
ing the pencil of reflected and varied rays of
light to a beam ol nearly-parailel rays which

r




-

—

I\\S

NN

N

n

796,254

pass through the space. and means for sup-
. porting all said parts.

6. In a sender of a photophone. the coms-
bination with an elliptic mirvor, of a plane
mirror covering said elliptic mirror and pro-
vided with a small circular nole in the axis
of =unid elliptic mirror an arc-lamp, the car-
bon pivces of which pass through holes in
said elliptic mirror and are adapted Lo form
the are-light in the focus, so that the rays of

light emanating in all directions from said
are-light are several times reflected by saild |

elliptic mirror »ud said plane mirror. until
they pass throue  *hesmall hole of the latter
in an intense. thit. and very acute aneled pen-
cil, 2 Bell’'s mouthpiece at an angle to the
axic of said elliptic mirror and having a mem-
brane which is acdapted to vibrate under the

action of the voice and to reflect the pencil of |

rave. a telescope adapted for changing the
pencil of reflected and varied rays of light to
a beam of nearly-parallel rays which pass
through the space, and means for supporting
all said parts.

7. In a receiver of a photophone. the com-
bination with a tube, of a hottom closing the

one end of said tube. an object-glass closing

the other end of said tube and wlapted to bend
a benm of rays of light toward the center, a

«mall camera obscura longitudinally adjust-

able in said bottom and having a small elren-
lar hole in the focus of saild object-glass, a ra-
diophone in said small eamert obscura and

adapted to increase and decrease its electrieal
resistance under the action of the bent rays
of light. a telephone, and a circuit cornecting

said.radiophone witl: said telephone.

8. In a receiver of a photophone, the com-
bination with a tube. of a bottom elosing the
one enel of said tube, an object-glass closing

the other end of saul tube and adapted to ben:d

a beam of rays of lieht toward the center, a -

- small tube longitudinally movable in sald hot-

tom, u cover closing the internal end of said |

“small tube and having a small eentral hole, 2
small bottom elosing the external end of said

small tube, means for wljusting said small

tnbe in said bott ma to bring the small cen-
tral hole in said cover into the focus of said
ohject-glass, a radiophone on the inside of
said small bottom and adaptoed to inerease and

decrease its eleetrienl resistanee ander the ae-

tion of the hent rays of licht, a telephone,
and g eircuit connecting stid radiophone with
said telephone.

. In o receiver of a photophone, the com-
hination with a tithe, of & bottom closing the

one end of said tube, an object-gluss closing -

the otherend of <aid tube and adapted to berd
a beam of rayvs of light wowarl the conter. n
small tube longitudinally movac e in said hot-

tom. 1 cover closinge the internal end of said .
small tube and having a small central hole, a .

small bottom closing the external ond of said
small tube. means for adjustinge =aid =mall

~ ~q ~ ~ V r/
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T tube in =aid bottom to hring che smali contral ;
Chole in said cover into the focus of <aid ob-
Cdeet-glass, wo=eleniin cell on the inside of
sl small bottom and adapted to inerease and
decrease its electrieal resistance under the ag-
tion of the bent raysof Heht, a telephone.and
a cireuit connecting said seleninm cell with
said telephone.

10. In a photophone, the combination ef an
elliptical miirror, » plane mirror covering the
elliptical mirror and having a swall hele in
the axis of the elliptical mirror. a source of
light in the feeus of the elliptieal mivror.
means for subjecting the ravsof lieht passing
through the hole of the plane mirror to sound-
waves, means for transmitting the varying
rays through space, a receiver having means
for producing audible sounds. and a tele-
phone connected with the sound-producer of
the receiver.

"i. In a photophone. the combination with
an elliptic mirror. of a plane mirror covering
said elliptic mirror and provided with a small
cireular hole in the axis of said eiliptic mirror,
asource of light in the focus of sald elliptic
mirror, so that the rays of light emanating in
all direetions from said source of light are
"several times reflected by =ail elliptic mirror
o and satd plane mirror, until they pass througeh
thie small hole of the Iatter in an intense, thin
and very acute angled pencil, a Bells mouth-
piece at an anele to the axis of said elliptie
mirrorand havingamembrane which i= adapt-
ad tovibrate under the action of the voiee and
toreflect the pencilof rays, a telescope adapted
for changing the pencil of reflecter] and varied
raysof light to a beam of nearly-parallel rays
which pass through the space. a receiving-
tube, 1 hottom closing the one end of said re-
ceiving-tube, an ohject-glass closing the other
endof said receiving-tube and adapted to bend
a4 heam of rays of light towand the center, 2
Csimadl eamern obscura Jongitudinally adjust-
able in said bottom and having a small etreu-
Inr hole in the focus of said object-gliss, a
-adiophone in said small eamers obscura and
adapted to inerease and decrease its electrieal
resistance amder the s.etion of the bent rays
of lizht. meitns for ~ pporting all said parts,
a telephone, aml a civeuit conneeting said ra-
diophone with said telephone.

12. Tna photophone, the eombination with
an elliptie mirvor. of a plane mirror covering
said elliptic mirror and provided with a small
cireular hole in the axis of said Clliptic mivror.
an arc-lamp. the earbon pieces of whieh piss
throngh holes in said elliptie mirror and are
adnpted to form the are-light in the foeus, so
that the rayvs of light emanating in all divec-
tions from <aid nre-lieht are sevoral tines re-
flectod by said elliptie mirror and said plane
mirror, until they pass throueh the sinalt hole
of the latter in an intense, thinand very ncute
angled peneil, a Bell’s mouthpioze a1 an angle
v to the axis of said elliptic mireor amld havinge
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a membrane which isadapted to vibrate under

the action of the voice and to reflect the pencil
of rays, o telescope adapted for changing the

pencil of reflected and varied rays of light to ;

a beam of nearly-parallel rays which pass
through the space, a receiving-tube. a hottom
closing the one end of said-reeeiving-tube, an

object-glass closing the other end of said re-
ceiving-tube and adapted to bend a beam of :

rays of light toward the center, a small camera

obscura longitudinally adjustable in said bot- .

tom and having a small circular hole in the

focus of said « hiect-glass, a radiophone in |
said small camer. ~bscura and adapted to in-

" erease and decrense its electrieal resistance

under the action of the bent rays of light,
means for supporting all said parts. a tele-
phone, and a eircuit connecting sald radio-

-phone with said telephone.

In testimony whereot 1 have sjened my
"

- pame to this specitication in the presence of

two subsceribing witnesses. .
. BRUNO SAENGER.
Nelpiinistrator or the estate a0t Jotd el
T O A oo veirsedd,
Witnesses:
sy Hasewsw,
WiLniad Marvyer.
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it known that I, Bia GArr, electrical en-
neer,Of Hotel Metropole, Budapest,Austria—
fungary, have invented Improvements in
eo'r.l.ph\ of which the following is a speci-
tion. -
Lxlstmcr telegraphic systems are, so to
LaI\, exclusiv e]v based upon the magnetic
tion of the electric current.  The variation
the current strength --that is, the increase
ereof from zero to a certain valuc or the
i ecrezhe thercof from a certain value to zero
gn & wire coil—causes the variation of the
dnagnetisn. By meuns of the magnetism
echanical devices are actuated, and tllereb\'
he signals are pr oduced at the distant sta-
ffion. The requisite current strength, the
Iporresponding magnetism, and the actuation
of the mechanieal d\,vues are comparatively
y to obtain_with simple telegraphy, but
ith mulnp]e\ tclon‘l aphy many complica-
ons arise, and in consequence thercof the
rmanent maintenance of any qumlruple\
ystem is difficult, while for eable transmis-
£ésion such systems can only be used with great
Adifficulty.  According to the present inven-
;tion these difliculties are obviated by employ-
ng in place of the magneticaction of the cur-
ent the ionizing action thereof.  In order to
render the means employed for this purpose
ntelligible, itis necessary tomore uartwula: ly
eribe the phenomena based upon joniza-
gtion. 1f a substance is resolved into its ions
Fand positive ions travel in one dir ection and
yegative jons in another direction, it is said
‘lntthcsubatanw conduets clectricity. With
E20lid hodies the movement of 'the jons can-
N6t bc shown.
ier: but with gases the ion movements can
follow ed, as in 'tlie case of ion- rays, cathode-
Td_ss, anode-rays, & The lesolutxon of a
“body into its ions ean be bLr ought ‘about by
8 variety of causes, such as electric potential
Iﬂetcncm light - waves, -electromagnetic

Ontgen-rays, N-rays, radium-light, ultra-
violet light, chemical ar.tlon caloric action,

Into its ions. In the following I will con-
ider the case in which any solid substance
.and a gas are so grouped that the solid sub-
‘stance is readily resolved into its mns, but
the gas with difficalty.

{35y
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‘Specification of Letters Patent.
Application filed May 9, 1904, Berial No. 207,107

With_liquid bodies this is’

swaves, ion - rays, “cathode-rays, anode- ravs,'

e. There is, so to speak, hardly any phe- | i
ANomenon under the influence 6f which a sub- .

In thc accomp.m:y ing drawi ings, 1« wure ‘1 1='
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INITED STATES PATE\TT OFFICE.
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Patented Sept. 12, 1805,

a preliminary diagram. Fig. 2 shows dia-
grammatically a sending and a receiving sta-

tion connected by line-wires for simple teleg-

raphy. Figs. 3 and 4 show ways of ionizing
the gases in the gap at the receiving-station.
Fig. 5 shows four stations of a multiplex
system connected to a single line-wire.
“Referring to thediagram Fig. 1 of thedraw-
ings. the electric potential difference at the
terminal of a current source T would begin
to rs\sohe the solid part of the circuit A into
itsions, and in the circuit of the current source
an electric current would ensue if the gas at
the gap B were also resolved into its ions by
any means. If, for example, the gas at B
were subjected to the action of radium, the gas
would be resolved 1nto its ions and electr:cxty
would begin toflow in thecireunit. It would,
for example, put a relay R in action and by
it any recording apparatus could be operated,
so that if the radium were made to act dur-
ing a longer or shorter time, corresponding
to certain telegraphic symbols, the recording
instrument on the receiver would record the
corresponding symbols.  Instead of radium
or raudio-active substance any other ionizing
nieans can be employ ed. or two or more such
may Leemployed in combination. In practi-
cal application several ionizing meansare gen-
erally employed, and one of these depends
regularly upon the electromagnetic wave.
Fig. 9 shows an an dnuement for effecting
te](,«l aphy bx the usc of a gap in whicli- the
gases are mude conducting by electromag-
netic waves resulting from waves t.ra.nsmil:ted
through a wire from a sending-station. S is
any suitable sourcé of alternating or oscil-
lating currents. C is a key, and X the pri-
mwary of an induction-coil in circuit with the
source S through the key. The terminals of
the sccunddry wmdmﬂ' Y are connected to
sparking points E. F F are condensers, con-
nected on thie one hand to the points E and
on the other hand to the terminals of a coil G.
Hisa coil in_the line-wire K, arranged to
have wevesinduced in it by waves in G. At
the receiving -station there are correspond-
ing coils G H and condensers ¥ F, the latter
in this case being connected to the terminals
ofagapB. Alocalcirenit, includinga battery
Panda relay or mdmatmtr apparatus R, is
also connected 0 the terminals of the gap.
Yhen the key C is depressed, .an alternating
current passes through coil X, exerting a
high inductiveaction onthecoil Y, and spark:-.
are prod uced at .
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rent of hlgb frequency take place in G‘, caus-
ing waves in H, which pass in both directions
along the line K. .The coil-H at the receiv-
|Qw-sr,at10n is madé to resonate with these
5 waves, causing waves in the circuit G F B F
at.the receiving-station, whence ‘oscillations
art produced at the gap B, and the gases at
the gap may thus be :om?ed allowing a cur-
rent to pass from bat.t.ery P through szgual-
to ing-velayR. °
It is not difficult to show by the. followmg
" calculations that for obtaining the coherer ac-
tion (if only electromagnetic waves be em-
ployed as the ionizing méans) very highspeeds
15 of vibration are reqmred Accordmg to
Drude, the number of gas molecules in one
cubic centimeter at 0° cent.;grade temperature
and seven hundred and sixty millimeters baro-
metric pressure amounts to 2.4 X 10",

**Karoly” coherers, which have hitherto been
considered the most sensitive. ‘These co-
herers consist of two steel needles, which are
crossed; the distance between them at the

25 point of crossing being very small, usually

from 0.1 to 0.0001 of & millimeter. ‘(See
Mathematical and Physical Papers,1903,page
127, of the Mathematical and Physical Society
of Budapest.) The volume of the gds between
30 the two contacts of such a coherer may be
taken to be 0.001x0.001x0.001 c¢m.=10""
cm. Assuming there are 2.4 10" molecules
.and that each molecule consists of one thousand
positive and one thousand negativeé-electrons,
35 there have to be taken into account 2.4x 10"
‘electrons. In order to establish an electric
current, according to Drude, at least 1.2 10°
molecules must be resolved into their jons; and
consequently 2X 10* electrons must be pro-
3o duced, for which purpose a wave with at least
10" vibrations will be necessary even if it be
‘assimed that each wave separates at least one
‘negative and one positive electron, while it is
possible that & number of :waves may pass
45 through the gas withaut separating electrons.

vibrations 10" with- a wave speed of 3X10"

centimetersis3 X 10 centimeters. It isthere-

foretolerably small. The propagation of such
so a wave could only be efflected with certainty if
with such lengths the electric factors of the
conductors (such as resistance, dispersion,
leakage, self-induction, and eapacity) could
e assumed to be stable, which is of course
not prh\dble It is therefore necessary with
the existing system of conductors to adopt
longer waves,

uy
un

of theelectromagnetic wavé: .110ne. Electriecal
6o potential difficrence mustihe employed on ac- |
count of the inclusion of the relay in the re-
ceiving-circuit. -
the lon-raysand the light- -rays have proved to''
be the best.

“2 R R ' "-,795,'555”_'

A cal-
20 culatlon may be made with reference to the

For this purpose it is neces-’
sary to employ other ionizing means than that .

EAE NN Sl gl gl

| vapor lamp, an arc-lamp, or a magnesium- 110
The length of the wave with the number of '

- simiply necessary to bring that substance into

Of the other ionizing mc.\m tional 1 mm/,m'r means, as is lusteated atb each

With caloric action th(. rmhu.'tnzn %
65 of the gas molecules to theirions is very rapid, i plates in the gap by batteries U, the outer ter-
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anditcan there fore hardly be used for this DuE:
pose. Thesimpler the ion-raysor lwht-ray
are the more reliably can their action be regniSi
lated. Most kinds of radium-lightare Mixed
lights, (ion-rays, Rontgen rays, &c.,)and conz 34
sequenbly the adjustment for these is difficylt®
“The stronger the secondary ionizing means jg3
the greater can be the volume of gas employed
The distance apart of the terminals of the con
ducting partof thecircuitcan be made greatey
and the disturbing effect of the caloric actio
.can be reduced. With a greater distance th
number of gas molecules will be greater, an
more energy will be required for ionizin
them. This can be remedied by reducing the &
pumber of gas molecules ‘contained’ in the -
volume—:. e., by attenuating or partially ex-
hausting the gas. If, for example, by the at--
tenuation of _the gas or by increasing the ac--
tion of the ionizing means the effect is ob- 854
tained that for producing the conduction of %
‘the current, for instance, only 10* ions need
to be produced instead of 2 X 10* ions, then for -
producing this number electromagnetic waves
of 10* vibrations can be used with certainty.
The corresponding wave length will’ be about
3% 10° centimeters, a length within wi..ch on .3
the one hand the electric factors of -the con- ~ &
ductor are tolerably constant and on the other . %
hand such vibrations can be produced more 95 %
easily and with a less tension. In the appara- s’i
tus used at the receiving-station there must 2
therefore be used an additional ionizing méans %
which is always acting on the gases in the
gap B, but which, with the potential due to 100:
the battery for actuating the relay, is not suf-
ficlent to produce ionization of the gases at .-
the gap unless aided by electromagnetic waves -7
received from the line.
Fig. 3 shows how violet and ultraviolet light 15"
may be applied to the gases at the gap B for
the purpose of assisting in the ionization. The
rays of violet and ultraviolet light from a
source at I—such, for examnple, as a mercury-

d\ 4\ 2|zl NN

burner—are condensed on the gap B by a
quartz lens J and so act on the gases that the
waves produced in the circuit G F B F by the L.
waves coming from the line will be able to
complete the ionization. 115
Fig. 4 shows how cathode-rays, Riontgen
rays, or the like from a source at L can be .
caused to act on the gap through an aluminium
plate O. A metallic casing Q may he used to
prevent any electromagnetic waves from the 120
source L from acting on the gnses in the gap
B. - If radium or a radio-aetive substance is to ¢ =
be used as the additional lonizing means, it is

LE}

wuy

the neighborhiomd of the gap B, Electrie po- !
Ftential differcnee eun also be used as the addi- L

station in Fig. 5. (Explained below.). The
potential difference may be praduced hetween
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minals of whicli are connected to condensers.
The batteries U U have no circuit except
through their insulation resistance, so that
no apprec:ul)le current can flow from them
across the gap. The batteries, in fact, act
somewhat likecharged condensers. The scien-
titic reason for the ionizing action of the bat-
teries s0 connected cannot be given; but it is
a fact that the desired action is obtained, as
has been experimentally proved

If the gases at the gap are to be attenuated,
they may be inclosed in tubes, asat M in Fig.
5.and vibrators of any known type (mdwateul
dingrammatically at N) may be used for caus-
e t‘u_ terruinals of the gap to vibrate. The
u~e uf vibrators.s particularly desirable when
one of the ionizing means is electrical poten-
tial difference acting between metallic termi-
nals, because in such case after the cessation
of the waves the gas might still remain con-
ducting. Further, in consequence of the elec-
tric current passing through the gas at the
gap lons of the adjacent conductors will prob-
ably become mixed with the gas ions, so that
atfier the ionization has Leen started a less de-
gree of energy will be required for its main-
tenance.  Hence the vibrating of the contacts
is desirable in_this case in order, for instance,
to increase the g gap from 0.001 centimeter to
0.01 centimeter, whereby the current-circuit
would be interrupted and the action of the
conducting -ions would be stopped. With
carbou terminal eicetrodes such vibrating
should not be necessary: but it should atways
be employed when metallic electrodes are
used. B

By thearrangements above mentioned sim-
plz telegraphy can be effected. For mulii-
plex telegraphy it is necessary to use various

2 frequencies of electromagnetic waves for com- .

ummcatmg between the respective stations,
Fig. 5 shows four complete stations I, 11, I,
and 1V connected to a single line K. If sta-
tion I transmits el lectromagnetic waves of a

frequency of 10* and if the coil H of station

11 resonates to these waves, then signals can
be transmitted from 1 to 11J and from 111 to
1. The ©coils of the sets IT and IV may be

set to resonate to a different frequency of

wave, (for instance 10%) and the waves from
stations I and I1l wi]l then not affect them.
In this way a large number of stations may
be connected with one line over which they
can all communicate without interference one
with another. It is true that in addition to
the main vilirations also higher vibrations will
be produced in the coils; but as we are not
bound to sueh narrow limits as in wireless

-telegraphy the number of vibrations can be

chosen with much greater differences, and
consequently the working will Le nore reli-
able. -"The sizes of the coils will vary accord-
ing to the length of the conductors. In an
article commencing on page 957 of the Anru-
5 len (Iu Lhysic (\ ol. 11, bel ies 4, 1903) it is

A A A AN NN N

shown that there are two main vibrations,
one principally dependent upon the conduct-
ing length of the coil and the other upon the
wave length of the systemm comprising the
circuits (I and IT, for example) with the con-
necting-wire K. It
findnecial considerations to which of these'the
apparatus is to be adjusted. With short dis-
tances the wave length of the system can be
the main value, while with greater distances
the wave length due to the length of the con-
ducting length of the coil may predominate.
i The existence of the circuits 111 and 1V will,
it is true, have a disturbing etfect upon the
caleulations for circuits I and 11; but tlie nec-
essary corrections can always be made in ad-
vance, as will be we!l unde rstood, by neans
of experiments carried out with s nitably-di-
minished-electrical faciors, (resistance, leak-
age, self-induction, capac it\ )

Capacities D may be connected with the
lines for establishing the equilibriuw:n which
would b disturbed by c'onnc(.tm o the waye-
preducing apparatus with the fines,  Fheir
values can be ~alcaiazed fir: am forrathe which
are known to physieists aad are i 1
stance, 10 the fandlen dee el
Series 4, 1993.) in the
to, fpage 957 #f «¢.) The capacitica D may
be in connection witl: the earth, orif
wires are av: ailable one ean be used, as I, or,
again, in the case of cables the sheathnw ot
the eable may supply the capaeity, as wil! be
well understood!.

As with overland single lines the dizger-
sions or leakage vary considerably, the sys-
tem cannot be well applied to grea&er dis-
tances than with existing linr‘" 1t is, hiow-
ever, very advantagreous For cables wh ere the
dispersicn is small aud cnmtam I .~. teue
that large diménsions are nacessary &nd that,

sand kilometers will occupy a considerable
space; but if it be considered that the wave
length ‘does ndt depend very much upon the
diameter of the wire and that consequentiy
wires of 0.2 millimeters can be used it will be
seen that the cost of the coils will be very
small notwithstanding the large c111r1Ln~ion-,

The gases at the gaps B can be replaced by
uon-conductmg bet ionizable fiquid or solid
bodies. In such cases, however, the adjust-
‘ment is very dificult, because the laws relat-
ing to the icnization of such budies are not
nearly so well known as thuse relating to
gases, although there are already somne wave-
indicators known the adj justment of which is
easily made even when the material to be ion-
jizated is fluid. These can be employed, there-
| fore, if desired, as coliarers in the receiving-
circuits.

What I claim is— -

1. Ina telegrapnic system, apparatus com-
prising a cohierer in which is'a small gap with
a fluid between tiie terminals thereof, a cir-

depends mainly upon .

two line- -

for instance, a coil for a cable of one thon--

70

75

8o

8s

40

article above referred -
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“and s Féff?\‘f"?}'tf[lsgonal‘_mmz1ng means adapt-

“ed to consmfaﬂv act on’ the fluid inthe gap

5 but-with msuﬁiclent intensity. to produce

lommtlon, ‘and means wf:ereby electric waves

- cun ' be ade to st on the fluid i in the gap for
producmg- ionization.™!" "

_-.+ 2, Inatelegraphic system, t.he combmation

1o with a line-wire, of a plurality of transmit-

‘ting ‘instruments ‘¢éonnected to said wire each

- of said instruments including means for trans-

mitting electric waves of. approximately a cer-

tain froquency through the wire, a plurality

15 of recel"mo mstruments connecbed to said

: wire each comprlsmv a cml adapted to reso-

~ L

NN N =

2 | nate.to’ electrm Wavés of apnrommam‘h  er-
1 tain frequency, and a. circuit .including a-

A A A A= NN

source of electric current, & relay, & gap with
a fluid between the terminals thereof, _means
tending to.ionizé the fluid in' the “gap, and-

means whereby the waves recen'ed from the %
line are caused to act on the fluid in the gap’
for producing ionization. :

In testimony that I claim the forevomg as 25"}
my invention I have signed my name in pres- .
ence of two subscribing witnesses.

BELA (,,m

Witnesses: )
- Louis Vaxpor,"
ANDREW KELEMEN.
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L= A - ELECTRIC SIGNALING.
No:915;280. . Bpecification of Letters Patent. .  Patented March 16,1909, -
£ Application filed February 8, 1807. Serial No. 366,383. - // T

To all ;whba_rn it ﬁw.y COnCcern: .
Be it known that I, Recinard A. FEssEN-

DEY, & citizen of the United States, and a |
resident of Washington, in the sttnct‘of!
Columbia, have invented ‘certain new and

useful .Improvements-in Electric Signaling,

invention relates to the art of electric

of which the following'is a specification.
of I\-Es‘h

10

signaling, and particularly to receivers for
wireless telegraphy, its primary object being
to provide a more reliable and sensitive
means for receiving electric impuises, espe-

. cially electro-magnetic waves, and producing
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signals thereby. . - -
n the accompanying drawing Figure 1 is
a diagram in partial section showing appara-
tus for carrying out my invention, and Fig
% shows in section a modified form of the re-
ceiver tube. ’ 't
Vacuum tubes heretofore used as receivers
for wireless telegraphy have not been found
sufficiently sensitive and positive in their ac-
tion, and especially for feeble impulses. I
have experimentally discovered that the de-
fects may be overcome as by using an im-
proved differential vacuum tube containing
gases, especially those of the helium type;
and also by using differentially acting cir-
cuits. The efficiency is further improved by
an essential arrangement of the parts one
form of which is hereinafter specified. :
In Fig. 1 the antenna 11 may be grounded
as at 12, or not, and may be connected to the
conductor 19 in other modifications. It is
E;eferably tuned by any of the means well
own in this art and may be used either
with a secondary receiving circuit or without
it as here shown. - Connected with the an-
tenna is a so-called vacuum tube 13, which
may be of any desired shape, and may con-
tain any suitable gas such as hyrdrogen, ni-
trogen, helium, argon, neon, etc., the ones

‘named of the helium group having béen

found especially advantageous. The tube is
provided with‘terminals 14, 15, 16, of which
Intermediate terminal 14 is preferably made
extremely small and composed of iridium.
I provide a source of voltage 17, which may,
be either a continuous current source, or an
alternating current source, and is here pref-
erably showrr as a high frequency alternator,
having preferably & frequency approxi-
mately the same as the frequency of im-

—_— -

pulses to be received. It is connected with a
potentiometer 18 and may have a variable’
inductance ‘or resistance 22 also in circuit.

v A A A AN N

i_n this device one winding cylmdar;s metal-
lic so as to short-eircuit any number of turns

of 'the wire desired. It will be understco. .

that the outer ends of the coils on both ¢ylin-

ders are directly connected to the leads, and
while on the insulating cylinder ihe whole

length of wire is traversed, the metallfe cylin--

deér directly connects the initial point with
the last turn of wire wound therson. The
conductors 19, 20 and 21 make adjustable
contact with the potentiometer. and msy
contain variabie resistances or inductances
23, 24 as shown. The terminals of the tube
13. may be heated by any suitable means as
for example 14 is shown heated by ccil 32 ex-
cited by battervy 26 and having in circuit the
variable resistance or inductance 25, the heat
being projected by a reflector 33. A screen
37 may -envelop the terminal 15 and a re-

"flector 38 around the upper end of the tube is

preferably used in order-to direct the radia-
tion through a lens 29, whence it impinges on
selenium cell or bolonieter 30 to thereby op-
erate the indicating methanism such as the
bell 31 having battery 27 in circuit. Qther-
wise the signals caused by radiation from tl.o
upper end of the céll 13 may be read direcily,
or of course the bell may be replaced by a
galvanometer. i

In operation the potential between elec- .
{ trodes 14 and 15 is so arranged by means of

the potentiometer that no current will pass
betgeen these terrninals or only & slight and
comparatively non-luminous one, while the
greater current
The ‘potentials
when electro-magnetic waves strike the an-
tenna 11, the steady balance of current is
disturbed in the differential vacuum tube
13, and the luminous column is caused: to
pass, either intermittently or -steadily be-
tween terminals 14 and 15, which will effect
a signal 8s above described. '

- In .the construction of parts I prefer to
make the terminals 15 and 16 of such mate-
rial as iridium or aluminum and they may
be covered with an oxid. of calcium .or its
equivalents barium or strontium.

In Fig. 2 T have shown a different form’ of
the tube, made in 2 Y shape, and the termi-
nals may consist of mercury with central
metallic projection as 35 or 36. In this case
the mercury may contain a small percentage
of metallic calcium or its equivelents or po-
tassium or sodium with advantage.

The 2bove descerihed apparatus has been
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found 1o act as & very reliable and stcady re-
ceiver, it being a grest advuantage, among

other things, to have the discharge diverted *
ctu an entdrely new terminal and diseetly |

vuuse a.signal by its incidental effcets rather

than by changes in the current being dis-

charged passing through a detecting instru-
ment.- =

Having thus described my invention and
lustrated its use, what 1 elaii as new and
desire to secure. by Letters Putent, iz the
following: - kS

1. A receiver for elecire-magicetic waves
comprising un exhaustied tube coniaining gas
of the helium group., -

20 A reeviver for clocirp-agneiic waves
comprising a dischagge tube with several
paths of discharge acting differentially and

- means for shifting the path of dischurge
?0 1 ) ;
30 A recddver for electrie signuling cown-
prising a dilferentially acting discharge tube.

therein by the waves received.

with several terminals, and conneeted differ-

ential "governing circuits adapted to have

their balance chinged to shift the discharge
path by the passage of signal hmpulses. -

4. A receiver for wirceless telegraphy com-
prising & discharge tube with several (lis-

- charge paths therethrough, means operated

30

“ea
[ 4]

Ly electro-magnetic waves to shift the path
of discharge, and meauns independent of the

lube circult for effecting a signal by such

shifting of the discharge path.
5. A receiver for wircless telegraphy coma-

prising axlischarge tube and means for excit- |

1

g it, connected differential circuits adapt- |

¢d to have their balance distwrbed ' v the
pussuge of electro-magnetic wayes to shift

NN N N

915,280 v

» A A A A<D NN N

=" ) .
" the path of discharge in the tube, aud means
L to observe such shifting of discharge.

* 6. The combination witl a turrent source
andd Jiseliarge tube aving o central terminal

40

and two legs eavh provided with a terminal,

Dol means actuated by electro-magnetic waves
tv shift “the discharge from ene leg to the
oither, and udicating means operated by
said shifting of the discharge. [

7.\ receiver for electrie signaling com-
paising an electiie diseharge tube, meuns to
annud or bilince off the effective discharge in
a puth thevein, and means operated by the
received impulses to disturh the balance and
restore said discharge 1o produce a signal.

SoA receiver for eleetvie signals compiis-
s ing a discharge tube with several alternative
paths of discharge, and means, cofuprising
+ & receiving cireutt operatively connected to
| a terminal of the discharge tube for shifting
' the path of the discharge therein on receipt

of the transmitted impulses.
© 9.° A receiver for clectric impulses compris-
ing & discharge tube with several altemative

paths of discharge and incans comprising a

[}
!

' | receiving eireuit operatively c¢onnected to a
i

terminal of the discharge tube for altering
{ the normal potentials between the terminals
tand 50 causing the path of the discharge
| therein to be_’sﬁifted on receipt of transimit-
i ted impulses. | o
Signed at Brant Rock in the county of
i Plymouth and State' of Massachusetts this
6th day of February, A. D 1907.
-~ - " REGINALD A. FESSENDEN.
\Witnesses: - - - .-
© Jessie E. BexT, -
OpELEINE DOLEVER. -
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UNITED STATES PATENT OFFICE.

REGINALD A, FESSENDEN. OF WASHINGTON, DISTRICT OF COLUMBIA.

WIRELESS TELEGRAPHY.

974,762.

Application fled Jaruary 14, 1807.

To all whom it may concern:

Be it known that I, Recixatn A Fressex-
DEN, citizen of the United States, and resi-
dent of Washington, in the District of Co-

5 lumbia, have invented certain new and use-
ful Improvements in Wireless Telegraphy. |
i are ulso cfficient with other gases besides ni-

- of which the following is a specification.

My irvention relates to methods of ve- |

laying wireless telegruph wmessages, and

0 more particularly to projectors for traus-

mitting wireless messages in one direction.

In the accompanying drawings forming a
part of this specification Figure 1 shows
apparatus for carrying cut my invention.

5 Fig. 1* shows the copstruction of a part.

Fig. 2 shows the method of arrunging the
ap%arutus at different stations.

he object of the present invention is to
permit of the relaying of wireless messages
and for the operation by wireless telegraphy
of a series of interconnecting stations such
as is used on railway lines.

In Fig. 1, 1 and 2 are projectors prefer-
ably filled with a liquid o? high specific in-
ductive capacity 15, 16 such as water. 3
and 4 are hard rubber disks for retaining
the water. Means for controlling the ex-
Bansion of the water, etc., are not shown

eing obvious mechanical expedients. 5 and
6 are hard rubber tubes, 5 conlaining radi-
ating conductors, including a discharge gap,
7 and 8, and 6 containing a receiver-such as
thermo - electric couple 9. 10 and 11 are
swiveling supports for enabling the projec-
tors to be turned in any direction. 12 1s a
transformer or'induction coil. 13 is a source
of voltage, 11 is 4 key. On depressing the
key 14 sparks pass between the radiating
conductors at 7 and 8 and’ electromagnetic
waves issue from the projector. The pres-
ence of the medium 15, 16 causes a very in-
tense emission of waves and also causes long
waves to be transmitted in a straight line, as

- the wave length increases on passing out of
45

the medium.

Any suitable means of generating the
electromagnetic waves may be used as I do
not confine myself to the method here shown.
The insulating tube 5 may be filled with any
desired gas and the composition of the dis-
charge terminals suitably varied. TFor ex-
ampTe with nitrogen gus I have found mag-
nesium or alloys of magnesium and alu-
minum suitable “for the terminals. Also
alloys of aluminum or magnesium or zinc

of a receiver and a generator of electromag-
netic waves, and automatic means to re-
transmit effects from one to the other, and a
shield for protecting each of said appara-
tuses from the other, and means to shorten
the wave length in the immediate vicinity of
the receiver and generator.

Specification of Letters Patent.

Patented Nov. 1, 1910,
Serial No. 352,212,

with metallic ecaleimin or as the wick for a
wick electrode as at 7 in Fig. 1*. Pure
iridium muy be used for one electrode with
advantage }{refembly im the form of a thin
water cooled sheet. A calcium alloy may be
used for the other electrode. These alloys

trogen. Tle receiver may also be used in a

 compressed gas. A wave chute may be ap-

plied to the edge of the projector.

17 15 & switeh, 18 a source of current as a
local battery, 19 a recorder and 20 a relay
magnet. On the receipt of waves by the re-
ceiver 9, the recorder operates, and the relay

fmagnet 20 depresses the key- 11 and causes

the message to be retransmirted by the send-
ing conductors T and 8. The proicciors are
made of metal, and as they face in opposite
directions and the receiving and transmit-
ting apparatus are inclosed in a metal
sheath, they do not affect each other except
through the relay magnet. Fig. 2 shows two
stations equipped in this manner.

22, 23, 26, 29 show sending projectors and
23, 24, 27, 28 show receiving projectors. A
message received on the receiver 23 is re-
layed and transmitted by the sending pro-
jector 25. It is again received by the re-
ceiving projector 27 and retransmitted by
the sending projector 29 and so on.

- What I claim is:
1. In wireless signaling the combination

apparatus, means for shielding the receiving
apparatus from the action of the sending ap-
paratus during the simultaneous operation
of the sending and receiving apparatus, said
means comprising a focusing gevice for re-
ceiving the waves and a focusing device for

.emitting the waves, both focusing devices

L

|

being filled with a medium having a higher
dielectric constant than air, so that the
waves a5 emitted and received are of much
shorter wave length than when traversing
the space between the stations.

2. In wireless signaling, the combination
of a receiving apparatus and sending appa-
ratus and a relay for retransmission from
one to the other, of shields protecting one
apparatus from the action of the other dur-
ing simwltaneous operation of the two, said
protecting means being-adapted to change
the wave length when. in the - iminediate
neighiborbood of the receiver and sender.

8. Tn wireless sigmaling, the cembinarion

60
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.of a receiving apparatus and a transmitting

90

95

100

105

110°

Signed at Brant Rock in the county of

Plymouth arrd State of Mussachusetts this
12th day of January A. D. 1907.
REGINALD A. FESSENDEN.
Witnesses: .
Jessie E, Bexr,
ApeLerwe Worcorr.
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° . APPLICATION FILED FEB.9, 1914,

1,1 33,435, Patented Mar. 30;1915.
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R. A. FESSENDEN.
METHOD OF AND APPARATOS FOR REPRODUCING IMPULSES.
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WUNITED STATES PATENT OKFFICE.

REGINALD A. FESBENDEN, OFY BROOKLINE, MASSACHUSETTS.
METHOD OF AND APPARATUS FOR REPRODUCING IMPULSES,

1,133,438.

Specification of Letters Patent.

i*atented Mar. 30, 19138,

Applieation filed February 9. 1914. Serial No. 817,483,

To all whon it nay concern:

Be it known that I, RecixaLp A, Feasex-
pex, u citizen of the United States, and n
resident of Brookline, in the county of Nor-

5 folk and State of Massachusetts, have in-
vented a new and useful Improvement in

Methods of and Apparatus for Reproduc-

ing Impulses, of which the following is a

specification.

My invention relates to the reproduction,

er with or without amplification and
th or without change of form, of im-
ulses, such for example, n8 sound im-
pulses, electrical impulses, et cetern, and,
although obviously of more general appli-
cation. it may be used to reproduce and
also to nmilif,\' by means of light and heat
phonographically recorded sounds.

My method, broadly speaking, is based
upon the fact, as more fully explained by
me in a paper printed in the Astrophyaical
Journal for December, 114, that if the
cathode of a vacuum tube be heuted, nega-
tive electricity is cmitted therefrom. Ihuve
found that if the temperature of waid eath-
ode be varied, similar varintions of consid-
erable amplitude will be created in the elec-
trical current flowing in a circuit, the ter-
minals of which are connected respectively
to the anode and cathode of mnid tube; and
I have found also that when such tempera-
ture variations are mude in aceordance with
impulses of light, heat, electricity, ot cetern,
e sounds reproduced by an electrurespon-
ve device in scries with mid anwle wnd
cathode, may, by suitably proportioning the

tubes and electrodes, be made to vary in ac-

cordance with the originul soud» initinting

such impulses of light, hent, electricity ot
40 cetera.
The drawings which arcompany and
form a part of this specilication Illustrate
several forms of apparatus and arrnge.
ments of circuita whereby my improved
method mlf be realized in practice; but my
invention is broatlee than tha partienlar
apparatus showr., and may:-be practised with
8 variety of dr.ivea and aystrms of cir

cuita
80 Ia the drawin p«—Figure 1 Is a sectionnl
view of a veeuum (ube with jla asesclated
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arrmanged ] 86
ment of my Inveatlon. Fig. 8 ls s similar
modifieatica.

o view of o Figa 8,4 00d 8 ore
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dingramunatic views of other modifications
of the system shown in Fig. 2.

_In the rm-ticnlm- drawings selecled to
illustrate the principle of my invention, 53
is a tube into which is sealed u smaller tube
98, Mlattened and polished to a plane surface
atits lower end un its under side and rongh-
ground on_its upper side. A picce of op-
tical grlass 59 having its upper sirface plane
and polished, iz inserted ns shown in the
tube a8, and a suitable fluid such ns Canada
balsun is used to fill the space hetween the
rough-ground or unground npper surface
of the tube 58 aud the lower surface of the
glnss picee 39, The tube so formed is then
ovicunted and constitutex n vacuum tube
having a tene opticol window, While it will
bo wnderstasd that 1 do not limit myrelf
specifically 1o this way of producing a
vaeunm tube baving a” tene optieal wine
dow, nevertheless 1 huve fuuml] this pro-
cedura convenient for overeoming the t'liﬂl-
culty that has hieretofore existed in making
sich devices,  Platinum wites 51 59 are
sealed into the tube and eavry between them,
preferably on a xlant ax xhown, a conduet-
ing member, such for example as a picce of
platinem foil 57, which nmy be provided
with n thin coating 46 of u galt of calcinm
or bavinm, or other substanee which has the
property of rendily giving ot elections
when heated.  The platinun foil consti-
tutes one eleetirade of the snenmm tibe, and
tha ring G5, which may also bo of plutinun,
the oth = The platinum foil 57 being heat.
ol by vurrent Do o siitalile xonpee of ene
ergy sueh s the battery 1o sl enerent
flows throngh the vaenn tbe wnd through
the exte b waoenit, whieh inelindes the elee
Honespuatiaive ddeview B, herein slown ne nogp
teleplasae peveiver, und the s ee of olee-
trienl energy I, hevern shovwy g g bot.
tery, wnd which bas ite teominals connected
with the vhetondos of the vienn tilwe,

The operation is as fllowa: When light ie 00
fowvredd upon the platinum foil a7, the cur-
tent tiow through the tulwe and external vir-
enit inervases greatly wied to an extent de-
pending upen the nmonit of the light, In.
wanich an the enrvent in the vacunm tube o
ninl exteinal eirenit varien in aceondunce
with »acli sarintion In Hght and ns the indi-
eation produced by the noviver U varies se.
conling ta the erront IlnwlnT hrough the
muw, sald recviver will reproduce 8 phono: 119
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hic record, and if sufficient light is used
giilfmplify the same, if the light be caused
to vary in accordance with said record in the
manner shown in m; a{:&;liution Serial No.
635,362, filed June 26, 1011, or in any other
suitablé manner. .
In Fig. 2,11 represents a vacnum tube, in
which is located an anode 12 of conductin
material, which wholly or partly surroun
the cathode 13 and preferably is in the form
of a tube of any convenient diameter, but
preferably relatively small, such for exam-
ple, as one millimeter in diameter, although
it may be as large as one inch in diameter.
The conductors 14, 17 are sealed into the
vacuum -tube .and support the cathode 13,
preferably by means of spring portions 15,
16, to'maintain the cathode in its Eroper po-
gition under very light tension. The cathode
is shown in the present instance as consist-
ing of a strip of very fine wire or foil of an
suitable eathoc}e material, :}1;1;3 for exam‘;:)h e
as tungsten, platinum, molybdenum, or the
like, and the anode may be of the same or
different material. A suitable source of elec-
trical energy, such as the battery 18, is em-
ployed to heat the cathode to the desired
temperature and such temperature may be
varied by varying the current in the circuit
containing the cathode by any suitable cur-
rent-varying device, such, for example, as
the telephone transmitter 20, which is in-
ductively associated with the cathode circuit
by means of the transformer 21, 25, and
which is serially connected With a suitable
source of electrical energy such as the bat-
tery 27; or by means of the telephone trans-
mitter 19 in series with the cathode, as
shown in Fig. 4; or by means of a bolometer
or selenium cell 20 as shown in Fig. 8. By
speaking into either trunsmitter, or by caus-
ing radiation such ns light or heat to change
the resistance of the device 20, current varia-
tions are produced in the circuit of the
cathode and the temperature of the latter is
varied, and such variations in temperature
will be in accordance with the variations of
the impulses of sound,ylight, gr heat em-
ployed to vary the resistance “of the tele-
phone mnsmieiter, sclenium® cell, nr bolom-
When the tef;perature of the cathode is
varied in any of the ways above described,
or in any other suitable way, the current
flowing in the circuit containing the electro-
ve devico 28, source of electrical
energy, such as the Buttory 29, the anode 12,
and the cathode 13, will be correspondingly
.varied and the electroresponsive device wiil
reproduce such variations. It is desirable
ST
20 respon uencies
as high as thoss of the human voics, and it

is also desirable to employ a tubular anode
bmﬂubﬂ&&pdhylhw
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sugre of the eurrent through the cathode, be-
catise thereby less energy is required to pros
ditce 1 given fluctuation in temperature, and
the device is more responsive to rapid cur-
rent variations. It will be understood of
course that the impulse reproducing and am-
plifying device herein described 1s capable
of use In many other relations. where it is
desirable to amplify feeble electrical im-
pulses, such for cxample, as those produced
in telephone circuits, or in the production
of alternating currents from direct currents,
and it is especially’ useful as a telephone re-
lay or repeater. in which relation it will re-
quire -none of the more or less complicated
circhital arrangements to prevent “back-
talking ” or “ howling.” An example of the
use of my invention ns a telephone repeater
is shown in Fig. 5, where 19’ represents a
telephone transmitter at one station and 28’
a telephone receiver at a distant station, the
vacuum tube and its associated circuits be-
ing located at a point intermediate of said
stations. In this case, a battery 23 is serially
connected with the transmitter 19’ and the
primary 21, and the cathode circuit includes
the secondary 22 inductively connected with
said primary, while the receiver 28’ is con-
nected in series with the battery 29’ and the
anode and cathode.

I claim:

1. The method of reproducing impulses
which consists in heating the cathode of a
vacuum tube, thereby establishing an elec-
trical current in a circuit which includes the
electrodes of =aid tube and an electrorespon-
sive device, varying the temperature of said
cathode by means of the impulses'to be re-
producgd, thereby creating variations in the
current established in said circuit, and caus-
ing snid current variaticas to actuate said
electro-responsive device, thereby reproduc-
ing said impulses.

2. In a device for re]producing impulses,
a vachum tuby, a tubular anode therein, a
cathode located within snid anode, electrical
means for henting said cnthode, impulse-
sctunted means for varying the temperature
of wxoid cathode, a circuit including said
anode and eathode, nnd a device in said cir-
cuit responsive to the changes of current re-
lultinlg from ruch temperature variations.

8. In a device for reproducing impulses,
n vacuum tube, a tubular anode, a cathode
located within snid unode, meuns for vary-
ing the temperature of said eathode in ne-
cordnnee with the impudlses to be reproduced,
a circuit including snid anode and cathede,
and a device and rource of electricnl cnergy
associnted with said circuit responsive to
the changes of current resulting from such
temperature varintions,

4. In a device fur reproducing impulres,
8 vacuum tube, a tubular anode therein, a
cathode located within said anode, kaid cath-
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ode having small hent capacity, electrieal
means for henting said cathode, a circuit in-
cluding said anode and cathode, impulse-
actuated means for varying the temperature
of said cathode and a device in said circuit
responsive to the changes of current result-
ing from such temperature variations.

5. In a device for reproducing impulses,
a vacuum tube, 2 tubular anode, a cathode
located within said anode, said enthode hav-
ing small heat capacity, means for varyin
the temperature of said cathode in accord-
ance with the impulses to be reproduced, a
circuit including said anode and cathode
and a device responsive to tho changes of
current resulting from such temperature
variations and a source of electrical energy
associated with said circuit.

NN N N 7 |7 |7 =
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. 1n 8 dovics for reproducing impulses, &
vacuum tube, 4 tubular anode therein, a
cuthode located within said anode, said
enthode having small heat capacity. electri-
cul means for %wnting said cathode, a circuit
including enid anode and cathode, impulse-
actuated meany for vurying the temperature
of said cathode,.s device it said circuit re-
.}ponsive to the changes of current resulting

rom such temperature variations and a
source of electrical energy in said cireuit.

In testimony whereof, I have hereunto
subscribed my pnme this Tth day of Febru-
ary, 1914, * '

REGINALD A. FESSENDEN.
~Witnesses:
Gro. K. WoopworrH,
E. B. ToyrInsox,
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o all whomn it may concern:

Be it known that I, WirLiax W. Co4
BLENTZ, o citizen of the United States, re-
siding at Washington, in the District of
Columbia, have invented certain new and
useful Improvements in.Radiophones, of
which the following iz a specification.

This application is made under the act
of March 3. 1883, chapter 143, (U. S. Stat-
ute NXXII. page 625). and the invention
herein described and claimed may be used
by the Government of the United States, or
any of its officers or employees in the prose-
cution of work for the United States, or by
any person in the United States without the
payment of any royalty thereon.

The object of my invention is to provide
a device whereby thermal radiant energy,
especially infra-red or so-called heat rays,
may be utilized as a means of communica-
tion.

Another object of my invention is to pro-
vide a means of varying the strength of
the current in a charged electrical con-
ductor by exposing my device to heat and
light rays.

A further object of my invention is to
provide an instrument of this nature which,
although it is compact in form and rigid
in construction. will be so sensitive to heat
rays that it may be used to advantage in
the most refined physical experiments. -

It is well known that when selenium is
exposed to light rays, its electrical conduc-
tivity is greatly increased; and this prop-
erty has been utilized in a great many in-
ventions. Such a substance is said to be
photoelectrically sensitive. In the case of
selenium. its sensitivity is confined practi-
cally to the visible rays. Moreover, its tem-
perature co-cflicient of resistance is negative
so that a rise in temperature caused by ab-
sorption of radiant energy has the same
effect as that produced by light rays in
changing the electrical resistance.

sistance is negative so that the rise in tem-
perature which results when it is exposed to
heat rays also tends to decrease the electri-
cal resistance. :

Unlike selenium. the photoelectric action

15 quick in its response. Iurthermore, I 6o

- have found that the thin lamina of this sub-

stance can be soldered directly to copper
wires by means of ordinary solder which in-
sures good contact. thus eliminating the
noige in the telephone which results from
the fluctuations of the electric current - .
caused by poor cont :cts between the photo-
sensitive mineral and the metal electrodes.

-\ further useful physical property which
I have found is that the photoelectric effect 70
produced is an additive phenomenon, di-
rectly proportional to the area exposed.
For example, maintaining the same electric
current through the receivers, if the area of
the receiving surface be doubled, the photo- 75
eleclric current produced is doubled when °
the receiver is exposed to radiation. The
utilization of this additive property en-
ables vne to produce a large photoelectric
current by building up a large receiver as
set forth in the herein described invention.

The foregoing physical properties are
utilized in the device of my invention, pro-
ducing the result that very small changes
in electrical current may be distinguished
by means of a galvanometer. telephone ¢
other suitable indicating device in the ci.
cnit.

The photoelectric current may be ampli-
fied by means of an audion amplifier or by
other well known devices recently invented.

Other objects of this invention will be ap-
parent from the detailed description and
from the drawings. in which— 2

Figure 1 represents diagrammatically an .95
arrangement including my device. and snit-
able well known auxiliary apparatus which
may be used in sigmaling, or for detecting
the passage of a movable ohjert hetween

80
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T have found that the mineral, molyb- twon given points. 100
denite. which is a sulfid of molybdenum i, 2 ie a top plan view of one form of
(MoS.) is very sensitive photoelectrically. the 1eceiving deviee of my invention.
sn that its resistance is greatly decreased on TFigs. 3 and 4 are =sectional views taken
exposure to radiant energy. especially when on the lines 3—3 anfd 4—4 respectively of '
exposed to infra-red rays. In this respect. the emhodiment illustrated in Fia, 2. 16: I

it. differs greatly from selenium. Further.
its temperature coefficient of electrical re-
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Tig. 3 is a top plan view of o madified

form of receiving deviee: and
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Fig. 6 is a sectional view taken on the

line 6—6 of Fig. 5.

Similar reference characters refer

lur parts in all these figures,

5 Referring to Fig, 1, A represents a trans-
mitting station consisting of a projector or
reflector 2 containing any suitable source 1
of radiant energy. o 7., a concentrated fila-
ment tungsten lamp or a carbon arc lamp
supplied through switches 15 and 4 from
a suitable source of energy as a sonrce of
dirvect current 20, or of alternating enrrent
3. The arc lamp may be combined with
suitable inductance and capacity to produce
the so-called audible or speakinz are (sec.
for example. the patent to Hayes and Crani.
No. 654,630, dated July 31, 1900), or a
manometrie” flame may le used. Tf it is
desired to employ invisible infra-red ravs
for secret signaling or for detecting the
passage of a movable ohjeet across the path
of an invisible beam of rays. the front of
the reflector 1 is covered hy means of a
suitable screen 5 which absorbs the visible
rays anfd transmits. the invisible infra-red
I3¥s. €. ¥ 9 deep ruby rlass, or a gelatin
film containing a ':mta‘ﬂe dye or asphaltum
varnish.

At the receiving station. B. a suitable
mirror 7 is used to concentrate the pro-
jected radiant energy upon the receiving de-
vice or detector 8 of my invention. This
detector is connected in eireuit with an ad-
justable resistance 10, electric Imtt(-ry 9,
arl & sni*able eurrent indicator 22, or a
suitable relay 12, or an amplifier 17.
Althenelh any =uitable amplifier may he
useq. T have here shows one of the ither-
n.onic type. having its input eirenit cou-
pled to the cirenil of receiver 8 by a con-
pling cail 18 and jts output circuit conpled
to a pair of telephone receivers 19 by a cou-
pling coil 16. The relay 1
a local circuit containing a receiving device
or an indicator 13 which is enermized when
no radiant energy falls on detector 8. or
may control a loral cirenit containing a de-
vice 14 which is encrgized when radiant
enerey falls on detector &, or as shown. the
relay 12 may have two, sets of contacts and
control both devices 13 and 14.

If the intensity of the source of radintion.
1, fluctuates periodically with a freqne"c v

to simi-
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within the range of .unhb:htv for.example,
56 by using a “hissing™ or “speaking”™ are. or

hv using an 'tltcrrntm" current to supply
tho sonrce 1, the current thirongh the re-
ceiver 8 will vary as a result of the fluctua-
tion in intensity of the incident radiant
energy, and a miisical note of the same fre-
quency will be produced in the telephone
receivers 19. Such musical note may also
be produced. when the source 1 docs not
ﬂurtlnto in intensity. by mtc"pnsm;: at any
€5 point in the path of the projected heam of
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radiant energy a rotating sectored disk 11,
but beeause such o disk as ovdinarily used
will obstruct half of the rays. thus reduc-
ing the sensitivity by one half, it is desir- -
able to vary the intensity at the transmit- .70
ting station in the manner first deseribed.

The system thus far described may | be
used for the transmission of signals hy corde
by emitting long and short pu]kos of radiant
energy, each of which will actuate the de-
viee 14 or the receiver 19. as desired. The
emission at the transmitting station A may
he controlled by the switch or key 4. or the
source 1 may radiate continnously and the
effective emission be controlled by inter- 80
posing an opaque object. as 6, in the path
of the emitted ravs. This latter method of
control rmmedmtel}- suggests the use of the
system to detect the passace of an ohjnct
between the stations A and B across the line 85
joining them. If radiant energv is pqﬂii'nr:
from .\ to B and an opaque object 6.-us n
ship. the periscope of a submarine or any
other object. comes into the path of the pra-
jected rays. they are cut off and the indi- 90
eator 13 will he actuated. as is ohviens. or
if the heam of radiant energy is fluctuating
periodically, the indicator 13 will he actn-
ated, or the musical note in the receiver 19
will cease so long as the opaque object re- 85
mains in the p’lth of the projecte:d ravs.
As invisible infra-red rays may be nsed,
this communication. or detection. m: v hes
carried on in secret.

Referring to Figs. 2, 3 and 4 which show 10¢
in dotail the construction of one form of the

receiving device or detector 8 of Fig. 1, 21 is
a_support of any suitable insulating mate-
rial ; 22 are metal posts secured in this ma-
terinl: suit: 1h|o conducting leads or wires,
¢. g., copper, 25, are soldered to these posis
9227 the thin laminae (say 0.15 mm. in thick-
ness) of molybdenite 23 are soldered directly
to the wires 25 ; and the lead ires 26 and 27
complete the circnit. It is, of course, to be 11t
understood that in building up a receiving
surface from individual l'tmm'n of molybde- :
nite. the number of pieces in a row and the..
number of rows (units) will be determined *
by the size of the material available and the - 11
surface required to obtain the sensitivity ..
desired.

Furthermore. the manner of connecting
these units. whether in series or in parallel,
will be determined by the nature of the ap- 1
plication of the device in practice. in con-
nection with the auxiliary receiving appa- -
ratus to be employed in a given case.

Although I have mentioned that -thin
lsmina 23 of molybdenite are used, this is 1z
not necessary, as thick picees of material can
also be used.

Tigs. 3 and 4 are side and end view sec-
tions of the device shown in Tig. 2. showing
a suitable mirror 24 for reflecting back anv 136

i
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of the rays which may be transmitted by
the molybdenite.

['ier. 5 is o top view of a modified form of
the receiving device 8 of Fig. 1, in which the
top ‘m\.llldtlnﬁ' support 28 1s perforated by
an opening .33 ot sufficient size to expose the
sensitive receiving surface 31, composed of a
plurality of laminz of molvbdemte, to the
incident radiations.

Fig. 6, which 1s a sectional view of Iig. 5,
shows the complete embodiment of my in-
vention, assembled as it would be used to
best advantage in actual practice so as to
utilize to the maximum efficiency all the
radiation falling upon the receiver. In this
form, the constructmn of the parts 21, 22,
23, 94, 25, 26 and 27 is identical with that
of the p.n't:: designated by the same numerals
in Figs. 2. 3 and 4. In the form shown in
Figs. 5 and 6, a second sensitive surface 31,
of laminge ¢f molybdenite, is placed in front
of the zensitive surface 23. The lamine 31
are soldered to leads 30, which are in turn
soldered to posts 29 secured in the insulating
top 23. which has an opening 33 to allow the

radiant energy to fall on the sensitive sur-
face 31. The member 28 is held spaced from
the support 21 by suitable sides 32. In this
form of receiver, the radiant energy which
is transmitted bv the layer 31 is available
to affect the layer 23, and if the layer 23
transmits any energy, it is reflected by the
niirror £4. so “that this form of receiving de-
viee utilizes to the maximum cfﬁclency all
the incident radiation.

Tn the description of this invention, I have
mentioned molybdenite as the actu' agent
in eausing n change (decrcase) in electnc'll
resistanee in the circuit because it is the
moit active substance yet found. T have ob-
tained @ood results by using gold leaf
mounted in exactly the same manner as the
molybdenite. The front surface of the gold
leaf was smoked to absorb the incident radi-
ations. Gold leaf is not sensitive photo-

clectrically, so that the change (increase) in

electrical resnct'mce in the circuit is due to
the rise in temperature of the gold leaf
cansed by absorption of radiant energy. Its
heat eapacity is so small that the amphtude
of the temperature (hence, resistance and
electric current) change is sufficient to pro-
duce an audible sound in the telephone.

In some cases. it may be found desirable
to inclose the photo-sensitive cell 8 in a cas-
ing having a suitable aperture transparent
to the radiations to be detected. so that the
whole cell may be maintained at a suitable
low temperature by anx well known means.

Having thus deseribed my invention. I
c‘ﬂim:

A resistance nnit trnhle hy the action

of ra.rhfmt energy romprising mo]vhdomte.
2. A

res 'ct‘mfe unit comn*'lstn" two

~-

cloetrieal
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spaced metallie lv.u]s and a material whose ¢3

resistanee is changed by the action of ra-
diant energy  bridging the space between®
*-ml leads and soldered thereto.

3. A resistance unit variable by the
of rudiant energy
molybdenite and
thereto.

4. A resistance unit c:)mp:"isin_e:. a material
whose resistance is \‘11".1!»]9 v the action

:u-tinn

metallic leads soldered

comprising a body of 79.

of radiant energy and circuit lew-ds therefor, 75

siid material bwn,r_r capable of being soldered

directly to said leads. whereby the contact

IL'%lst.Ul('E‘ between =ald leads and said ma-
nl is rendered constant.

.\ resistynce unit for wntrnllmn' the gp

fmw of- cwttw, current in the input circuit of
a thermiohic ampliier comprising molyb-
denite.

6. In n radiaphone, a thermionic amplifier

having input and output cireuits. and means g5 -

induetively coupled to said input ecireuit for
varving the current in said input cireunit by~
tho action of infra-red thermal radiation.

. In combination, a thermionic ampli-

fier having input and output circuits. and- gg

nieans a=soc iated with said Input circuit for

varving the current in said input cireuit by
the action of infra - red thermal radiation,
said means comprising molybdenite.

S. Means for detecting the passage of a gz

movithle . object Letween  two points com-
prising a source for providing an invisible
heam of infra-red radiations located at one
of said points, and a receiving device respon-

sive to said radiations located at the other 100

of saiq points, whereby upon interruption
of said radiations by said object. said re-
ceiving device will indicate the presence of
Mitl object.

. Means for delecting the passage of a 105
object between two points as set -
forth in ¢laim 8 in which the intensity of the’

mov ﬂhl

beam of infra-red radiations is periodically
varied with a Trequency within the range

of audibility. so that n musical note is pro- 110

duced . in a telephone receiver associated
with the receiving device.

10. A deviee for varying the current in
an electrical eirenit comprisiag two spaced
lavers of material  sensitive  *o
cnergy.

11. .\ device fer varving the current in an
cirenit comprising two spaced
Invers of material censitive to radiant en-

ergyv, one of said layvers comprising molyb- 120

ch‘niiv.
2. .\ deviee for controlling the current in
an e]wtm-..l civeuit comprising two spaced
lavers of mnlvhclemto
A :lm“‘(‘ for
an electrieal eirenit comprising a layver of
material sensitive to radiant energy and a
mirror bhehind said layer for vellecting back

adiant 115

u\mﬂ' the current in 125

[
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to said Inyer the energy transmitted by said
layer. :

14. A device for controlling the current in
an electrical circuit comprising a layer of
molybdenite, and a mirror spaced from said
laver. . s -

15. A device for varying the current in
an electrical circuit comprising two spaced
Inyers of material sensitive to radiant en-
ergy and a mirror zpaced trom one of said
layers.

16. A device for varying the current in
an electrical circuit comprising two spaced
lavers of material sensitive to radiant en-
ergy, one of said layers comprising molyb-
denite, and a mirror spaced from both of
said layers.

17. A device for controlling the current
in an electrical circuit comprising two
spaced layers of molybdenite, and a mirror
spaced from both of said layers.

1S. In a resistance unit variable by the
action of radiant energy, an insulating sup-
port, posts mounted in said support, spaced
conducting leads soldered to said posts, and
material whose resistance is changed by the
action of radiant energy soldered between
said leads.

. 19. In a resistance unit variable by the
action of radiant energy, an insulating sup-
port, posts mounted in said support, spaced

N
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conducting leads soldered to said posts. and
molyhbdenite soldered between said leads.
20. A eurrent controlling unit variable by
the action of infra-red radiations including
a photoelectrically sensitive surface of
molybdenite, said surface comprising a plu-
rality of laminte soldered to copper leads.
21. In a device for detecting the presence
of infra-red radiations, an element compris-
ing a layer of molybdenum sulfid (MoS,).
22. A detector of radiant energy of wave
length shorter than that of the shortest
Hertzian waves comprising molybdenite.
23. An electron discharge device having
an input circuit including an impedance-
varving element and a cirenit including a
photo-sensitive cell incductively coupled to
saud input circuit. - ,
24. The method of detecting the passage
of an object across a given line which con-
sists in castitig a beam of invisible radiant
energy along said line and observing the

L

changes in said beam caused by the passage -
Ay S

of said object.

25. In a signaling system, a source of in-
visible radiant energy, means for control-
ling a beam of sald energy in accordance
with signals and means for translating said
signals comprising molybdenite.

WILLIAM W. COBLENTZ.
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