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INTRODOCTION

The orgone was discovered in a bion
culture. Thus, I shall have to begin this
presentation by a description of those orgonotic phenomena which take place at the
borderline between living and non-living
matter.
It is difficult to determine the date of
the discovery of the orgone. Such orgonotic functions as attraction, penetration,
pulsation and Iumination had already been
observed between 1936 and 1939 and
studied in various bion preparations. Yet,
at the time of these observations, I was
unaware of the fact that I was dealing
with manifestations of the specific biological energy. The experiments with bion
cultures Ied to the discovery of the orgone
in SAPA bions in January 1939 and in the
* Translated

from

atmosphere in July 1940. (Cf. "The Discovery of the Orgone." This fournal, july
1942.) It was only after extensive work on
the purely physical functions of the orgone
energy (1939-1942) that I understood the
observations made since 1936 in bions and
binn cultures. The presentation in my
book, "Die Bione" (z938), was still based
entirely on traditional bacteriological and
biologistic concepts. The later knowledge
of the orgone functions led to many corrections. For example, I used to believe
that the cultures of cocci and bacilli which
develop from bions represented a higher
developmental stage than the bions; later
I learned that, on the contrary, they result
from a degeneration of the bions into biologically sterile forms no longer capable of
further development. The direct developmental continuation of the bions leads to
integration into a protozoon. Staphylo-
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cocci, streptococci, T-bacilli and rot bacilli
are the result of a degeneration of living
orgonotic plasma.
The following presentation of the bion
experiments is entirely determinecl' by the
knowledge of the atmospheric orgone;
thus, it is made no longer from a biologistic, but from a functional energy point of
view. Such errors and corrections are inevitable if one works in uncharted territory.
"Bions" are microscopically visible vesides of functioning energy. The term
"bion" mearas that the vesicles, into which
all matter disintegrates if made to swell,
are transitional forms from non-living to
living matter. The bion is the elementary
functional unit of all living matter. It carries a certain amount of orgone energy,
which makes it function in a specific way
biologically. It is a unis of energy, consisting of a membrane, liquid contem and
an amount of orgone energy: "orgone
energy veside." In the following pages, I
shall review the observations and experiments which have led to such far-reaching
conclusions.

the combustion of any organic substance
results in carbon, its derivation makes no
difference.
To begin with, we observe the carbon
particle in a dry state at a magnification of
about 3oox. We see a black irregular
body without motion. In the dark-ground,
we see an essentially striated structure, interspersed with some vesicular formations.
Where the striated structure and the vesicles meet, the light is refracted strongly.

1. THE VESICULAR DISINTEGRATION OF
SWELLING MATTER (PA BIONS)

We then use a magnification of about
(objective 8ox, eye-piece 16x, inclined binocular tube). The striated and
vesicular structure is now more distinct.
There is no trace of motion.
We add a drop of ordinary water and
observe again at 3oox, then at zooax. There
is hardly any change. There is still no
motion, except perhaps for an occasional
round or irregular particle moving across
the field; their size is rarely over
On
the whole, the field looks "dead." We see
no contraction or expansion.
Now we put a bit of fine carbon dust
into a test tube with water. Part of the
dust sinks to the bottom, part of it remains on the surface. The water itself
remains clear; no colloidal solution is
formed. The preparation is nos sterile.
Each consecutive day we take a drop of

Carbon is the substance which, together
with oxygen, nitrogen, hydrogen and
water, forms the basis of the infinite number of organic compounds as well as of
living matter. Let us leave out of consideration the well-known chemical reactions
and simply observe a bit of carbon with a
good microscope equipped with apochromatic lenses.1 For this we can use blood
charcoal (in my experiments that made by
Merck was used) or ordinary soot. Since
1 All observations were made with Reichert
microscopes ("Z-Mikroskop") which allow a
magnification of about 5000x. The delicate biophysical processes like expansion and contraction,
vibration, radiation bridge, etc., can be observed
only at a magnification of over 2000x and are
best seen at 4000x. It is not a matter of visualizing finer structural details, but movement.

Coal particle, dry

2.

3.

4.

Development of a carbon bion
r. Thick wall of carbon, inelastic
2. Increase in fluid contens, swelling
3. Membrane thinner, elastic; inside blue,
vibrating
4. Coal bion in the process of segmentation
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the fluid and examine it microscopically.
We want to find out what changes take
place in the carbon. h takes weeks before
we observe a change. The individual spherical bodies which show some slight motion
become somewhat more numerous. In the
dark-grounct the larger coal particles, very
gradually, show an increase in the number
of round bodies within them. But the
whole picture remains unalive. Even after
months, the picture is essentially unchanged. We are struck by the fact that
there are hardly any air bacteria (the test
tubes are kept closed with a cotton plug).
Macroscopically, the fluid is unchanged;
it is still clear.
This is the control experiment. The experiment, that of producing coal bions,
takes place as follows:
Now we work with ali sterile precautions. All fluids are autoclaved at 120° C.,
ali dry substances and tools are dry sterilized at 18o° C.
We prepare test tubes with 5o% bouillon
and 50% oan KCl solution which are
autoclaved. Then we heat some coal dust
on a spatula tip in a gas flame to white
incandescence. In this incandescent state it
is put into the sterile fluid. The fluid becomes black immediately; only the heaviest coal particies sink to the bottom, while
the lighter ones remain suspended. In contrast to the control experiment, we have
obtained a colloidal solution. In the course
of half an hour, the black turns into gray.
For several (3 to 6) days, the solution remains colloidal, then it becomes clear; ali
particies have sunk to the bottom.
Immediately after making the preparation, we take a drop, under sterile precautions, and study it under the microscope,
again first at 300x, in ordinary light and
dark-ground, then at 2-3000x. The picture
is entirely different from what we saw in
the control preparation.
The structure of the coal particles is
predominantly vesicular. Upon continued
observation, we notice that small vesicles
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of about i µ detach themselves from the
margin of the larger particies and move
about freely in the field. In successful
preparations, one notices motility at the
margins, of the particies in the forro of
expansion, contraction and vibration. If
we observe long enough, we see how the
small particles undergo a change before
our very eyes. At first they appear "rigid,"
with a thick and black membrane. Gradually, the membrane becomes thinner. On
the inside of the particle, we notice increasingly a blue or blue-green shimmer.
The vesicles become tauter and show more
motility inside. Many of them show an
undulating vibration of their contents.
The thinner the membrane becomes, the
more intense becomes the blue glimmer
and the more vivid the motions. Soon—
the same day, more distinctly the following day—we see movements of expansion
and contraction. Nobody who has closely
studied these preparations has had the
slightest doubt as to the living character of
the movements. One can distinguish movements from place to place and interna!
movements of the contents, displacement
of the blue color and of the intensity of
the light phenomena, protrusions and retractions of the content. The vesicle pulsates in an irregular rhythm.
We send a galvanic current of about o.2
to 0.5 M.A. through the preparation. The
vesicles move toward the cathode, i.e., they
are positively charged. (The vesicles in
the control preparation are cataphoretically
immobile or only rarely and slightly mobile.) After several days, when the particles are no longer in colloidal suspension,
the cataphoretic phenomena also become
weak or disappear. That means that the
charge of the vesicles is a prerequisite for
colloidal suspension and for motility, as
Pauli already had assumed. It is also a
prerequisite for the formation of cultures
(cf. "Die Bione," p. 54 ff.).
Experiments with biological stains
(Gram, carbol fuchsin) show the follow-
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ing. In the control experiment, with plain
carbon dust, the particles remain black:
unprepared coal does not react to biological stains. The coal bions, on the adies
hand, immediately react positive/y (blue
with Oram stain). It can be observed,
furthermore, that only those particles react
which have already undergone a certain
bionous development (thin membrane, increased fluid and blue color inside) while
the undeveloped particles react neutrally
like those in the control preparation.
We observe the stained preparation at
3000x with oil immersion and find that
most of the blue vesicles, which previously
showed a variety of shapes, have assumed
a spherical shape. There is a striking finding: in addition to the large vesicles of
about i u, we find much smaller, red
bodies which at 3oox were not visIble. The
smallest among them are at the borderline
of microscopic visibility, about 0.2 j long.
They are found in groups around the
larger, round and blue vesicles and around
unstained crystals. They are elongated,
with a point at one end, like a small lance[.
In the fresh preparation we could not see
them, but as we shall see, they can be
found alive in other bion preparations.
Cf. fig. 2, p. 209.
As became clear only after extended experimental investigations, these Gramnegative bodies are of extreme importance.
They are the so-caIled T-bacilli which play
such an important role in cancer. More
about this lates.
The bions, then, are biologically active
forras, for—in contrast to Me substance
from which they originate—they react to
bidlogical stain.
There are other specifically biological
reactions of the bions. Non-living substances, examined by fluorescent microscopy, always show nothing but their own
individual color; for example, coal black,
sodium chloride yellow, etc. The fluoroscopic examination of the coaI bions, however, shows them to be not black but blue,

jus[ as a culture of staphylococci or any
organic tissue. This is another proof of the
biological character of the coal bions.
Before investigating other characteristics
of the bions, we mus[ answer the question
whether the blue vesicles develop only
from carbon or from other substances also.
The basic question as to the nature of
biological energy in non-living matter
would be easy to answer if it were found
in carbon only. But it is more complicated
than that. The more substances une examines, the more inevitable becomes the
following conclusion: 411 matter, if
heated to incandescente and made to swell,
consists of or disintegrates into blue vesicles. For example:
Cooked foodstuffs. Muscle, when cooked,
largely 'ases its striated structure and consists of blue, moving vesicles. The same
observation can be made in any kind of
vegetable. The size and shape of the vesicles may vary, but the content regularly
shows a blue glimmer.
Egg yolk consists of individual blue vesicles which sometimes are found in heaps
surrounded by a membrane. Milk shows,
besides the fat globules, blue bions. Similarly, cheese, in particular those kinds in
which bacterial activity is of importance,
such as Kephir, yoghurt, Roquefort;
further, caseia of any kind. Vitamins, if
studied at 2000x, are shown to consist of
irregular blue vesicles which refract light
strongly. Egg white when raw shows no
structure; when cooked, heaps of blue
vesicles develop. Blood serum shows
similar phenomena; the blood platelets
and the white and red blood corpuscles
show an intense blue glimmer.
Moss and grass show a striated structure
similar to muscle. 1f cooked, they disintegrate int° blue vesicles. 1f une examines
them, it looks as if there were algae present. One may ask then, whether the algae
found in stagnant water are not the same
as our bions, namely matter disintegrated
into energy vesicles. Stagnant water is fui!
of blue vesicles which serve as food for
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protozoa. The bion experiments give a
surprising answer to this question, which
will be discussed in a different context.
We try to find out more about the mode
af formation of the bions. We bring together, in a definite sequente, certain substances which show no structure. First we
make the following solutions: a) roocc
water
5occ o.in KCI
2 mg dissolved
gelatine
socc filtrated bouillon; b) some
drops of egg white in KCI; c) some fresh
lecithine in KCI. These solutions show no
structure; only the lecithine shows membranes enclnsing a space without an inner
structure. We mix the three substances.
Within a few minutes, microscopic examination shows the appearance of blue bion
vesicles. While previously there was no
motion, now the field is filled with moving forms. The gelatine combines severa!
blue vesicles into a heap which contracts
and expands. It is as if the individual vesicles on the inside were trying to move in
different directions and were thus producing the inner motion. Generally speaking,
we can distinguish four types of motility:

o oo
o
o

1. Non-moving vesicles

O

o

•
->
-->
2. Vesicles moving but stationary

0-›
3. Vesicles moving from place to place
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4. Heap of vesicles with ameboid motility,
or "protozoon" (ameba)
.Forros of movement observable in bions.
If we now add blood charcoal powder
we find the development of strongly mobile coal bions. We see how the carbon
absorbs the protein-containing fluid. The
lecithine tubes which previously were
empty now become filled with vesicles.
The picture is all "ative." We autoclave
the mixture. The motility increases further
considerably. Now there appear T-bacilli.
The biological stain reaction (carbol fuchsin, Giemsa or Gram) is now positive.
This is experiment No. 6 which I communicated to the Académie des Sciences in
Paris in January, 1937. In january, 1938,
Professor Lapique wrote me that the autoclaved preparation, one year !ater, still
contained contractile forms with life-like
movement. This seemed all the more surprising as the sterile preparation was sealed
airtight. Professor Lapique's letter follows:
Universite de Paris
Faculte des Sciences
LABORATOIRE DE PHYSIOLOGIE
GENERALE
t, Rue Victor-Cousin (5e Arr.)
Sorbonne, le 25 Janvier 1938
Monsieur le Docteur,
Chargé par rAcademie d'etudier votre
comrnunication du 8 Janvier de rannee
dernière,
d'abord attendu le film que
vous annonciez. Puis, ne le recevant pas,
j'ai examine au microscope les échantillons
que vous aviez joints à votre premier
envoi. J'ai constate, en eflet, les mouvements d'apparence vitale que vous annonciez. II y a là quelque chose de curieux,
en raison du long delai depuis la preparation.
Je suis disposé à proposer à l'Académie
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de publier brièvement vou-e constatation
en la faisant suivre d'une courte note de
moi-même confirmam le fait avec une
interpretation physico-chémique n'engageant que moi. Laissant de cóte votre théorie
électrique qui n'a rien a faire avec l'expérience, voulez-vous accepter que votre
communication soit insérée simplement
sous forme de I'extrait ci-joint qui en
réalité, est un résumé de la partie importante? Il me semble qu'ainsi vaus
recevriez satisfaction pour votre désir de
voir vos recherches prendre place dans nos
Comptes-Rendus.
Veuillez agréer, Monsieur, l'assurance
de ma considération distinguée.
(signed): Dr. Louis Lapique
Professeur honoraire à la Sorbonne
Membre de l'Acadérnie des Sciences

Translatian:
Sorbonne, January 25, 1938
Dear Dr. Reich:
Charged by the Académie to study your
communication of January 8, 1937, 1
waited for the film which you wrote you
were going to send. When it did not
come, I examined microscopically the
preparations you sent with your first report. I have, indeed, found the life-like
movements which you describe. There is
something surprising here, in view of the
long time that has elapsed since the preparations were made.
I would like to suggest to the Académie
a brief publication of your findings, followed by a short note by myself confirming the facts and containing a physicochemical interpretation for which I alone
would be responsible. Leaving aside your
electrical theory which has nothing to do
with the experiment, would it be agreeable to you to have your communication
published simply in the form of the enclosed extract which, in fact, is a résumé
of the important part? lt seems to me that
in this way your wish to see your findings
published in our Bulletin would be satisfied.
Very sincerely yours,
Dr. Louis Lapique

I withdrew my permission to publish the

findings in the Bulletin of the Académie,
for the following reasons:
1. Dr. Lapique's chemico-physical interpretation would have completely obliterated the biological character of the experiment.
2. During 1937, it had become possible
to make cultures of bions. This finding
had been experimentally confirmed by Du
Teil in Nice. Nevertheless, the Académie
wanted to omit this all-important finding
from the publication.
3. The résumé as suggested for publication did in no way render the extensive
communication which I had sent to the

Académie. The publication of this inadequate résumé would inevitably have led to
misunderstandings and erroneous control
experiments.
Among metallic substances, soft iron
filings are most suitable for our experiment. We put some sterile iron filings into
our standard bouillon
KC1 solution
and after only a few minutes we see small
vesicles develop from the iron particles.
This can be followed microscopically: if
one puts an iron particle on a slide and
adds KC1, one soon sees bions develop
which after about 'o minutes cease to
move. They have arranged themselves like
small magnets in the form of magnetic
force lines and cling to each other. (Cf.
figs. 4 and 5, p. 210.)
A solution of iron bions becomes colloid
in the courte of a few days. The particles
consist of heavy and angular energy vesicles which are intensely blue and continue
to become "softer" and more elastic. The
blue vesicles can produce cultures; this
will have to be discussed elsewhere.
Humus consists of intensely blue vesicles
which are generally mobile. Earth, when
autoclaved, disintegrates completely into
energy vesicles. The progressive disintegration can be followed by daily microscopic study. Cf. fig. 3, p. 209. Sand bions
were discussed and pictured in my arficle
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2. Appearance of marked striation with typical rectangu.

1. Angular forro, showing,
in the dark field, fine
vesicular structure with
striated ar ra n gemen t.

lar and rhomboid figures.

3. Softening; bending of
striated structure.

4. Advanced stage of development into
bion heap. The content between the structures shows intense blue glimmer. The
heap already shows movement.

8a
5. Iron filing bions of the PA type.
Mobile, contractile, showing blue
glimmer, capable of cultivation.
Changes in Me structure of iron filings in Me process
of sweffing in bom-11°n and KC1.
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"The Discovery of the Orgone" (This
fournal, July 1942).
These experiments are difficult and demand a great deal of patience and perseverante. They cannot be done or be
checked in the way a biologist friend of
mine tried to do who sim ply threw some
substances into bouillon and waited for
the development of the bions. None of the
experiments can be made without the
knowledge of the process involved.
II. THE QUESTION OF "BROWNIAN MOVEMENT"

Before drawing definite conclusions from
our observations, we have to clarify a few
basic points.
The contention that the motion of the
bions is due to a specific biological energy
has been countered with the argument
that it was a matter of "Brownian movement." Physics has known for a long time
that the smallest colloidal particles are in
motion, i.e., they move in the field in various directions. These movements have
even been calculated. This "Brownian
movement" is believed to be due to the impact of the molecules in the solution upon
the larger colloidal particles.
That means, it is being explained on a
purely physical and mechanistic basis. Such
an explanation is incompatible with the
manifestation of energy in the biological
pulsation. Could this explanation possibly
apply to the phenomena presented by the
bion energy vesicles? An interpretation is
valid only if it makes new phenomena
comprehensible. It becomes invalid if it
does not fit the observations. It becomes
erroneous when it is strictly at variante
with the observations and can be replaced
by a new interpretation which makes the
manifestations more comprehensible.
The mechanical "Brownian movement"
is defended by the physicists like a dogma.
True, such defense is justified in the face
of mystical interpretations of the phenom-

ena of life. On the other hand, experiente
shows that the interpretation of "molecular
movement" is itself not free from irrational, affective motives. If that were not
so, the physicist who sees everywhere nothing but movement of a purely physical
nature would not so violently refuse to
consider facts which in certain instantes
contradict his interpretation. I have no illusions of ever being able to convince there
physicists; on the other hand, 1 am convinced that the blind alleys into which a
purely mechanistic concept leads will
sooner or later force science to listen to
new facts and arguments.
There is no doubt that there are movements of small particles which admit of a
mechanistic interpretation. I believe myself
that the movement of groups of vesicles
the elements of which move but which are
stationary (cf. illustration, p. 197) are not
of a biological nature. Whether it is a matter of molecules pushing them to and fro
I do not know, since I have never seen any
molecules, no more than the proponente of
the purely mechanical Brownian movement.
But let us, first of all, examine the requirements of a mechanico-physical interpretation. Since neither the particles nor
the molecules ever disappear from the solution, the molecular impulses would logically continue indefinitely, and with it the
movement of the particles. Furthermore,
all particles of approximately the same size
would have to be in motion. Third, the
only possible movement would be that
from place to place.
Contraction and expansion of the contents of Me particles cannot possibly be
explained mechanically. How could an impulse from a molecule outside produce a
vibration inside, or even an expansion?
We will subsequently get acquainted with
a number of other characteristics of the
bions which by no stretch of the imagination could be explained mechanically.
Observations made at a magnification of
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ar least 2000x,1 reveal the following findings which do not fit into a mechanistic
interpretation:
1. The movements are present at times
and absent at other times. They appear
and then cease again. Bion vesicles appear
at the margin of coal particles or moss and
begin to move when a sufflcient degree of
tension and cLarge is reached. Certain bion
preparations show no movement at ali.
Where are, in these cases, the molecular
impulses? After ali, the molecules have
not disappeared, and neither have the parrides. And a third cause of the movements
' is not postulated by mechanism.
The conclusion is inevitabie that Me
externai motion of Me energy vesicles has
something to do with their internai charge.
2. The internai motility of many bions,
their expansion, contraction, vibration and
glimmering is a fact which cannot be cxplained by externai impulses, but only by
internai energy shifts. Thus, the internai
motility also must be a result of the internai charge.
3. Bion research shows the living red
blood corpuscles to be orgone vesicles. Ohserved at a magnification of over 2000X,
they appear blue and show pulsation. Dead
erythrocytes are not blue but black. They
are immobile and no ]onger pulsate.
The motility of the erythrocytes can derive only from their internai charge. not
from externai impulses. With the blue
orgonotic color the motility also disappears.
The basic question of ali biology is that
of Me origin of the internai impulses of
the living organism. Nobody doubts the
fact that the difference between the living
1 This is the absolute minimum requirement; a
more rigid requirement for conclusive observations is 3-4000x. Another absolute requirement is
observation of the living preparation, not the
dead, stained one. The Copenhagen biologist A.
Fischer got quite upset and became unpleasant
when he was unable to produce a magnification of
over 1500x and X insisted on it if anybody were
to consider himself qualihed to judge my findings. The Giemsa stain of the bions, done at his
Institute in 1936, was positive.
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and the non-living lies in the internai origin of the motor impulses. This internai
impulse can be due only to an energy at
work within the organism. The question
as to where this energy comes from is answered by the bion experiment:
The biological energy which produces
Me internai impulses derives from Me very
same matter which com poses the organism. Every living organism is a membranous structure which contains in its
body fluids an amount of orgone; it is an
,
'orgonotic system."
lt may be added that the purely mechanico-physical interpretation of the motion of colloidal particles fails to explain a
single one of the specific biological reactions. We have cleared ourselves of any
possible suspicion of assuming a supernatural life force beyond matter and energy. We have established a connection
between the energy vesicles and Einstein's
functional theory of matter and energy.
We have observed some basic processes
which indicate the manner in which the
orgone derives from matter, specifically,
the processes of disintegration of matter
and the swelling af the disintegratjng pardeles. These processes contain Me solution
of Me riddle of living functioning. The
fundamental objective functions of biological energy are identical with the fundamental functions of living matter. The
fundamental functions af highly developed
organisms are the same as those of the
srnallest bit of contractile plasm. Any
mechanistic or chemical concept must inevitably fail here. For it is not a matter af
substances but of biological energy functions. This is also the opinion of many
biologists. Thus, Üxküll writes:
Modern animal biology owes its existence to the introduction of physiological
experimentation into the study of lower
animais. This extension of the field of
study did not fulfill the physiologists' Expectations. . . The reduction of the pl-se.
nomena of life to physical and chemical

202

WILHELM REICH

processes did not lead one step further
in the eyes of those scientists who see the
essence of biology in the life process itself
and not in its reduction to chemistry,
physics or mathematics. .("Umwelt und
Innenwelt der Tiere," Berlin, Springer,
1921, p. z.)
III. THE T-BACILLI

In connection with the coal bion experiment, I mentioned the demonstration of
very small, lancet-shaped bodies by Gram
stain. These bodies were termed T-bacilli
(T from Tod = death) because they have
a twofold connection with the process of
dying:
a) T-bacilli originate from degeneration
and putrid disinteg-ration of living or nonliving protein.
b) Injected into mice in high doses, they
will kill Me animais within 24 hours.
If cultures of staphylococci on agar are
left standing for a considerable period of
time, there develops around the culture a
greenish margin which, against the light,
shows a bluish glimmer. It has a tendency
to spread. At the beginning we made sure
that we had a pure culture of staphylococci. If, weeks or months later, we take
a sample from the bluish-green margin,
we find only a very few cocei, but we find
the field swarming with very small bacilli
with a very lively zigzag motion. They
are about 0.2 to 0.5 u long and, observed
at a magnification of at least 2000x, show
a slightly oval shape. Cf. fig. 6, p. 210. Inoculated on bouillon, they give a culture
fluid with a strong bluish-greenish glimmer and a strong acid and ammonia smell.
The longer the bouillon culture stands the
denser it becomes and the more intensely
blue or green-blue. Cultures of rot bacteria (B. proteus), subtilis or staphylococci
(cf. fig. 7, p. 210) agglutinate after a few
days, either at the bottom of the test tube
or in the form of a membrane at the surface. In contrast, cultures of T-bacilli never
agglutinate. 0 the culture is a mixture, ali

other bacilli agglutinate, while the T-bacilli
continue to live.
T-bacilli can be obtained through degeneration of any kind of protein substance. Thus far, T-bacilli cultures of identical form and reaction have been produced
from 15 different sources. T-bacilli, then,
are the result of degenerative putrid processes in tissues. Following are some of the
sources of T-bacilli:
Blood of cancer patients: T-bacilli can
be cultivated from the blood of advanced
cancer patients by simple inoculation on.
bouillon. This is one of the essential cancer tests in our laboratory.
Cancer tissues: Any kind of cancer
tissue, fresh or old, shows T-bacilli on microscopic examination and gives T-bacilli
cultures in bouillon or on agar. If boiled,
it disintegrates almost completely into
T-bodies with their characteristic red Gram
reaction.
Precancerous cells and tissues also give
T-bacilli, that is, they disintegrate into
T-bacilli or already contain them fully developed. Epithelium of vagina, of the
tongue, the skin, or from sputum normally
shows no structure. If precancerous, they
show in the dark-ground extremely small
T-bodies. If KC1 is added, T-bacilli come
out of the tissue.
Degenerating blood (experiment): 2 to
3 cc of blood are spread out on a sterile
Petri disk and dried for 24 hours in the
incubator. This is dusted with blood charcoal which has been heated to incandescence. After another 24 hours a sufficient
amount of KC1 and bouillon is added to
cover the substance. Microscopic examinanation and biological stain reaction immediately demonstrate the presence of
T-bacilli. This experiment will have to be
evaluated in a different context.
T-bacilli, no matter what their origin,
produce in healthy mice cancerous, destructive and infiltrating growths. This
aspect of the bion experiment will be discussed separately elsewhere. Here, I °rd),
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wish to point out the biologically important reactions which have to do with the
orgone problem.
In making bion preparations, one always
obtains two types of bions: The blue PA
bions' described above, and the small
black T-bacilli. These two types are biologically antagonistic: The blue PA bions
are capable of killing or immobilizing the
black T-bacilli. This takes place in the drop
under the microscope as well as in the experimental animal. Cf. fig. 8, p. 211.
We put a drop of solution of earth, iron
or coal bions on a hanging drop slide and
add a small drop of a T-bacilli culture.
Observation at 400x in the dark-ground, or
better at 2000X in ordinary light reveals
the following: T-bacilli which are in the
neighborhood of blue bions show a restless activity, they turn round and round,

then remain, with trembling movements,
in one and the sane spot, and finally become immobile. As time goes on, more
and more T-bacilli conglomerate around
the blue bions: they agglutinate. The
"dead" T-bacilli seem to attract and to kill
the still living ones. This fact was the
starting point of the orgone therapy experiments in cancer.
The same thing happens with the subtilis and proteus bacilli which are about
5 to 8 times the size of the T-bacilli. In
them, the killing effect of the blue bions
can be observed even more easily. Finally,
the whole field is covered with dead bacilli.
From January 1937 to January 1939, injection experiments with PA bions and
T-bacilli were carried out in 178 healthy
mice. The result is shown in the following
table:
Elealthy after
r5 months

Injection

Number
of mice

Dead in
r week

Dead in
15 months

Sick after
months

T-bacilli

84

30

30

24

PA hions,
then
T-bacilli

45

o

9

36

PA bions

39

o

o

39

T-bacilli,
then
PA bions

ro

o

Of the 3o T-mice which died within 15
months, 25 were examined thoroughly for
cancerous growths. 7 mice showed ameboid
cancer cells in various tissues, 13 showed
destructive, infiltrative growths of a cancerous character, the remaining 5 had
chronic inflammatory growths. Those mice
which survived the T-bacilli injection the
longest time showed the most advanced
cancer growths.
The connection between T-bacilli and
cancer disease is of decisive importante;
it will be discussed elsewhere.
The significance of these experimental
1 Cf. fig. I, facing p. 128, July issue, and figs.
1, 3, 5, and 9, p. 209 IT.

8
(two kilted)

o

o

findings for the evaluation of the orgone
energy is the following:
r. Theoretical: We find, at the basis of
living functioning, at the borderline between non-living and living, a function
which is fully identical with our generally
valid diagram of biological functioning:
Ali living functioning follows Me law of
Me dissociation of Me unitary and Me
functional antithesis and unity of Me dissociation.
From the non-living matter A orgonecontaining mobile bions B develop. These
bions dissociate into two groups, the PA
group and the T group. These two groups
have an antithetical relationship: the PA
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PA T

Bionous
matter (B)

A
bions paralyze Me T bions. This fact, con-.
sidering our knowledge of the physical
function of the orgone, admits of but one
interpretation: The PA bions are fully developed, highly charged orgone units. The
T bions, on Me other hand, represent
products of degeneration, they develop
when tissues, edis or bacteria begin to Tose
their orgone charge. They contain only
very small amounts of orgone, they are
very weak orgonotic systems. Since—as
will he shown elsewhere from a purely
physical standpoint—the stronger ergonotic system always attracts the weaker
one and withdraws its charge, the fact
that the PA paralyze the T finds its simple explanation. That is, the biophysical
functional relationship between the PA
and the T can be deduced from the purely
physical functions of the orgone.
2. Practical: The T develop either
through degeneration, in other words,
through orgone loss in more highly developed forms, or through primary insufficient development of free orgone within
an energy vesicle.
Thus far, T-bacilli have been produced
in my laboratory through degeneration of
the following tissues and bion preparations : dried blood, dried Teces, autoclaved
cancer tissue, autoclaved egg medium,
which was dusted with charcoal and to
which KOH was added, epitheliurn from
the tongue which had been damaged by
bridgework, degenerated vaginal epithelium, degenerated spermatozoa, degenerated rot bacteria, coal bion preparations of
varieus kinds, from egg medium througb
the effect of potassium cyanide, and others.

The deficient orgone content of the
T-bacilli manifests itself in a very peculiar
fact which might well be described as
"orgone hunger." Ir can be demonstrated
in the following rnanner:
We filtrate blood which we have diluted
about ro times with normal KC1 solution. A Berkefelt fiiter with pores of less
than 0.25 u prevenis any possibly present
T-bacilli from getting iate the serum. Microscopic exarnination at 2-4000x shows
only fluid and the complete absence of
any structures. We add to the serum a tiny
drop of a culture of T-bacilli which is pure,
that is, it contains no PA bions. Within
the course of a few minutes, we witness a
spectacle which is extremely exciting and
which, in ali probability, contains the secret
of the "immune bodies" in the serum:
At first we see only T-bacilli. move
around in the field. But soon there appear,
here and there, large blue vesicles with a
membrane, around which more and more
T-bacilli group themselves, just as in a
mixture of PA and T. The T seem to have
given rise to the formation of the blue PA
bions in the serum; a control serum without T does not contain any PA. The PA,
once formed, have a paralyzing effect on
the T which begin to agglutinate.
Now another, even more peculiar proc.
ess sets in. The heap of agglutinated T is
black; it does not show any trace of blue.
But in the course of a quarter hour or
half hour Chis black, dead heap begins to
assume an intense blue color and to form
membranous vesicles. These are again
nothing but PA bions. The dead T have
withdrawn orgone from the serum and
have developed into PA bions.
These two phenomena are as yet not
fully explored. They are connected on the
one hand with immunity and on the other
hand with the formation of vesicular structures or vesicular disintegration in tissues
which come in contact with T-bacilli.
If one applies T-bacilli under the skin
of a healthy mouse, one finds after a few
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days an infiammatory, non-purulent swelling; microscopically, chis is shown to consist of vesicularly disintegrated tissue.
Similarly, epithelial cells of cancer patients
first disintegrate into T, after which abundant blue PA bions develop in the surroundings.
I shall interrupt here the description of
these observations on the body orgone;
further investigations will show of what
conclusion they admit. At any rate, there
is no doubt that the T-bacilli lead to bionous tissue disintegration and that cancer
cells organize thenzselves from bionously
disintegrated tissue in the same manner
in which amebae and other protozoa develop from moss bions.
THE T BLOOD TEST

The biological vigor (functioning power)
of a cell is determined neither by its structure nor by its chemical composition. The
disintegration of structure and of chemical
constitution are the results and not the
causes of the biological disintegration. For
the structure as well as the biochemical
equilibrium of the cell are themselves expressions of its biological functioning capacity. The biological function itself has
hitherto been a mystery. The orgonotic
charge of the cell makes it possible for us
to determine the biological functioning
capacity experimentally.
The red blood corpuscles (erythrocytes)
of two individuais may be the same structurally and chemically and yet differ
sharply in their biological functioning.
Microscopic examination may show exactly the same form; the number of the
erythrocytes and their hemoglobin content
may be normal and the same in both individuais.
Now, let us expose samples of the blood
to the same destructive influence. We
autoclave a few drops of the blood in
bouillon and KCI solution for 1/2 hour at
120° C. and 15 lbs. steam pressure. Micro-
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scopic examination may reveal widely different findings. The autoclaved blood of
the one individual has disintegrated into
large blue vesicles, while the blood of the
other individual shows no blue vesicles
but only T-bacilli. Gram stain shows the
same differentiation: the one blood gives
blue, Gram-positive vesicles (cf. fig. 9, p.
212), the other red, Gram-negative T-bacilli
(cf. fig. 6, p. 21o). This allows the following conclusion:
The one blood sample points to a strong
orgonotic charge of the erythrocytes. After
autoclavation, this charge shows itself in
the blue bions ("B reaction"). The other
blood sample points to a weak or minimal
orgone charge of the erythrocytes. After
autoclavation, this lack of charge shows
itself in the absence of blue bions and in
the presence of T-bacilli, the result of degeneration of the erythrocytes ("T reaction").
The T reaction is typical of advanced
cancer patients in whom the orgone of the
blood has been used up in the struggle
against the systemic disease (cancer biopathy) and the local tumor. The T reaction
is often present before any symptoms of
anemia and can betray the cancer process
long before the development of a palpable
or visible cancer tumor.
Conversely, orgone-weak erythrocytes
take up orgone avidly when it is introduced into the organism in the orgone accumulator. We find then that the autoclavation test reveals a disappearance of
the T reaction and its replacement by the
B reaction.' That is, the erythrocytes become more resistant to autoclavation; they
contain more orgone.
The erythrocytes can be charged by the
atmospheric orgone (the effects of the
orgonotic sun radiation is based on the
same principie). Thd can be checked experimentally. We mix on a microscopic
slide biologically (i.e., orgonotically)
1 Cf.

"The carcinomatous shrinking biopathy."

T hh puma', July 1942.
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weak blood with rot bacteria or T-bacilli.
Due to the weak charge of the blood, it
does not kill or agglutinate the bacteria
and T-bacilli. If, now, we charge the
organism orgonotically (the amount of
charge can be judged by the autoclavation test), we find that the blood has acquired a strong capacity to paralyze and
kill the same pathogenic micro-organisms.
The same phenomena can be observed
with smaller protozoa which are not damaged by orgonotically weak blood but are
paralyzed by strongly charged blood.
The erythrocyte is a tiny orgonotic system which contains within its membrane
a certain amount of orgone. If observed at
4000x the erythrocytes show an intense
blue glimmer; their contents show a strong
vibration; they expand and contract; in
other words, they are not rigid as is commonly assumed. They carry the atmospheric orgone from the lungs to the
various tissues. The connection between atmospheric oxygen and orgone can as yet
only be guessed at. Whether the orgone is
identical with the chemical particles of the
air or basically different is an open question.
The orgonotic charge of the erythrocytes
is also expressed in their shape and structure. Poorly charged cells are more or less
shrunken and have a narrow margin of
blue which is not intense. When the organism is charged, the erythrocytes fill out,
the blue margin becomes intense and wide,
sometimes extending over the whole cell.
No pathogenic micro -organism can•exist
in the proximity of such strongly charged
erythrocytes.
What the immunity to infectious discases, colds, etc., has to do with chis is still
obscure; but it should not be diíficult to
find out the connection. In all probability,
the degree of orgonotic charge of tissues
and blood cells determines the degree of
susceptibility to infections, that is, the socalled "disposition."

weak
Orgone margin narrow
Blue color weak
Membrane often shrunken
("poikilocytosis")

strong
Orgone margin wide
Blue color intense
Erythrocytes with weak and strong
orgonotic charge
(as seen at 4500x)
That it is the orgone charge of the erythrocytes which exerts a killing effect on
protozoa and bacteria is shown by the fact
that in the process of killing the pathogenic micro-organisms, the erythrocytes
gradually lose their blue color, become
black and sometimes disintegrate into Tbodies. The examination of cancer tissue
in treated mice shows that the charged
erythrocytes penetrate into the cancer tissue
which, in their proximity, disintegrates
into immobile T-bodies. But we no longcr
see any erythrocytes, only T-bodies. The
cancer tumor shows cavities which on
microscopic examination (dark-ground,
3-400x) are shown to be filled with Tbodies. Macroscopically, the content of the
cavities is first blood-red, then becomes
progressively rust brown, owing to the
hemosiderin from the disintegrated erythrocytes. The latter have lost their biological charge. The typical secondary
anemia of cancer patients is the expression
of the fact that the biological energy of the
blood has been used up in the fight against
the T-bacilli and the cancer cells.
This will be discussed in detail in an
article concerning the cancer experiments.
Here, we were only interested in how the
orgonotic charge of the blood cells acts
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under various conditions. Summarizing,
we can say that the strongly orgonecharged erythrocytes act upon bacteria and
small protozoa just like bions, e.g., of
earth, iron or coal. Since they are formed
in the bone marrow, Nye must assume that
the bone marrow has the ability constantly
to create new bions. The organization of
energy vesicles is a basic characteristic of
animal and plant tissue. These facts underlie the orgone therapy experiments in cancer: By introducing orgone from Me outside, we relieve Me organism of the burden
of having to use up its own orgone in Me
fight against the disease. This, is a further
proof of the identity of atmospheric and
organismic orgone (= "biological energy").
The experiment shows the following:
i. An infusion of grass develops no or
only a very few protozoa if it is kept in
the orgone accumulator from the beginning. Apparently, the orgone charges the
grass tissue and prevents its disintegration into protozoa.
2. Fully developed protozoa are not
killed in the orgone accumulator.
3. T-bacilli are not killed in the orgone
accumulator, but the blood of cancer patients becomes free of T-bodies if the
patient has been orgone-irradiated intensely.
LUMINATION

(Erstrahlung)

AND

ATTRACTION

That animal blood radiates is a wellknown fact, first pointed out by Gurwitsch,
I think. Since, in the light of orgone biophysics, the erythrocytes are nothing but
orgone energy vesicles, it is important to
demonstrate the radiation microscopically.
One of its main characteristics—as we find
out in the field'of pure orgone physics—is
the "orgonotic attraction" which has nothing to do with iron magnetism. In the following, I shall describe some of the experiments which allow the observation of
orgonotic attraction; they ali have in common the procedure of microscopically ob-
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serving the mixture of different kinds of
bions in the usual bouillon plus KCI solution.
The killing and agglutination of bacteria by various bions, is, from the point of
view of energy, nothing but an attraction
with consecutive withdrawal of orgone by
the stronger orgonotic system, the bion. In
mixing various kinds of bions, we become
acquainted with other important effects of
the orgone energy.
Let us try first a sterile mixture of erythrocytes and earth bions. We need no
more than a drop of diluted blood and of
earth bion solution diluted sufficiently to
make the observation of each individual
bion feasible. Below 2000X no results can
be expected. However, a good Sox apochromatic object lens with a 16x eye-piece
in a microscope with inclined binocular
tube are sufficient.1
THE RADIATING BRIDGE BETWEEN TWO
ORGONOTIC SYSTEMS

At first, the earth bions and the erythrocytes move individually by themselves.
Gradually, however, they begin to group
themselves, usually in such a manner that
several erythrocytes collect around a large
earth bion and come closer and closer,
until they touch each other. Then, an intense radiation sets in where they touch
each other. In places where the bodies are
not touching each other directly, but are
at a distante of about o.5 to I m, there develops a strongly radiating bridge between
Me earth bion and Me erythrocyte which
seems to connect the two. This bridge
1 The use of a special water immersion lens
which simply is put into the solution is recommended. The mechanical disturbances disappear
almost immediately. The metal has no effect, for
the phenomena are the same if looked at with a
cover glass. However, working with direct water
immersion is more convenient and quicker. Cover
glasses are inconvenient anyhow at this magnification and with the necessary use of hanging drop
slides, because they break too easily. Every kind
of control shows that the immersion of the object
lens into the solution produces no disturbance
of any kind.
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shows intense vibration and is alternately
OE
wider and narrower. Finally, the memhrane between the two bodies is less
E0
sharply defined. If one only observes long
E
ED
enough, one can easily see how the erythrocytes begin to refract the light more
strongly, their blue becomes more intense,
(12
they become higger and tauter and show
vivid pulsation. In this manner, orle car
i. Niixmre
charge erythrocytes with orgone just as
one does in the body by orgone irradiation of the organism. lf, in this experiment, one uses weak, deformed erythrocytes from cancer blood, their filling up
and radiating is ema more easily observable. ❑rgonotically weak erythrocytes exert
2. Grouping
little or no influente on bacilli and sinal!
protozoa. If they are charged with orgone,
the effects appear. The erythrocytes "fill
themselves" with the orgone from the
earth bions.
3. Formation of a "radiating bridg,e"
injection of sterile earth bions in cancer
mice had the same effect as irradiation in
the orgone accumulator: inhibition of tumorous growth, replacement of the tumor
tissue• by strongly radiating blood, and
killing of T-bacilli. In the bion mixture we
4. Dissolution of the membranes and
can observe directly what takes place in
orgonotic fusion
the organism as a resuIt of bion injections.
This mode of orgone application was used Phases in the formation of a radiating bridge
in my laboratory before the atmospheric and orgonotic fusion between earth bions (B)
and erythrocytes (E).
orgone was discovered. Ater this discovery, the bion injections were replaced by dergo an orgonotic fusion. In the protoirradiation in the orgone accumulator.
zoon, the fusion in copulation is followed
Between earth bions and erythrocytes by a mutual penetration of body substance.
no fusion of substance takes place, only the Fusion and interpenetration are material
formation of a radiating bridge. The same processes as well as energy processes. In
is true of iron bions, coal bions, etc. How- the metazoon, however, they are much
ever, coal bions and bions from autoclaved more complete from the point of view of
blood or any protein substance penetrate energy than that of substance. In the act
each other. This fusion will be shown to of copulation, the male penetrates the febe of great importante for an understand- male; both organs then form a functional
ing of the experimental production of tu- unity. In many hermaphroditic molluscs
mors in coice by tar.
(many snails and worms) the penetration
is a mutual one, but remains limited to the
V. FUSION AND INTERPENETRATtON
genitals. In the fusion of the gametes to a
What sexuality and procreation have in zygote, however, the fusion and interpenecommon is that two orgonotic systems un[rung to p. 2171
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r. Coai bions, from coal dust Fio. 2. Three T-bacilli (arrow). Gram stained
heated to incandescence and made to (red). Present immediately after making a charcoal preparation. Apparent size at about 5000x;
KC1.
swdl in bouillon
actual size less than 0.25 g. The large Mack spots
are fine coal dust.

Fio. 3. Energy vesides in earth crystals and
humos.
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Fie. 4. Iron filing, dry.
About 300x.

Fic. 6. T-baci/h from sarcoma.
About 5000x. The same bacilli are
obtained from the blood of cancer
patients. (Cf. "T-reaction," July
issue, p. 141).

Fio. 5. Iron filing, after 15 minutes in
KCI. The vesicles, at first imbouillon
mobile, detach themselves and arrange themselves in lines corresponding to a magnetic
field. About 500x.

FIG. 7. For comparison: Bacilhi obtained through
air infection. Magnification the same as Fig. 6.
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a) Blue bions. About a to ro p.

b) Staphylococci.

Bacilli.
About.4 to 8 )2 long.

Streptococci.

About r m, diameter.

f
a

1

c) T-bacilli. About 0.2 I0 0.5 p.

FIG. 8. Typical forms of blue bions, black cocci and bacilli, and T-bacilli.

211

212

WILHELM REICH

FIG. 9. Blue PA bions from autoclaved hurnan biodd. Living. About
2000X. (Cf. "B-reaction," July issue, p. 141.)

FIG. ia. Organization of a protozoon
at the margin of a vesicularly disintegrated grass Nade.
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Completei), organized protozoon ("Org-protozoon") net yet detached from the grass blade. In
a state of expansion. Filmed at about 3000x. Note the bionous-vesicular structure of the protoplasm.

FIG. I / .

Fia. ia. Grass in a state of bionous-vesicular disintegration. From an infusion.
About 7oox.
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Fic. 13. Bion vesicles within grass blade, showing strong blue glimmer. About
Isoox.

Fic. 14. A phase in the development of ameba limax. The protozoal germs at the
upper right derive from grass which underwent swelling; each of thern is developing into an ameba. At the lower left another protozoon is forming. About
l000x. Photographed with accelerated motion device.
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Fio. 15. A more advanced stage in the same preparation as Fig. 14. The large
protozoal germs are in the process of transformation into fiowing amebae.
About T 000X.

i6. Dissolving protozoal germs (at the right margin of the heaps of disintegrated grass).
Amebae which are detaching themselves (at the left and top).
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(1-4
common stages of development; 5-7 = differentiation.)
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tration is complete in a material sense also.
While in the metazoa the fusion is limited
to the genital organs and the gonadal cells,
the orgonotic function is a total one; that
is, two copulating beings (in the human
only if orgastic potency is present) fuse
temporarily finto one orgonotic energy system. The orgonotic fusion is aiways preceded by a lumination. Orgonotic cell
lumination, physiological excitation and
psychic sexual emotion are functionally
identical processes. The psychic perception
of a sexual object can produce physiological excitation (erection); conversely, physiological excitation (stroking, friction) can
produce a sexual emotion. This psychosornatic process Ieads to orgonotic lumination of the total organism. Conversely,
strong orgonotic lumination of the organism leads to the urge to physiological friction with accompanying psychosexual emotion. In terms of our diagrarn of biological
functioning:
Soma ic sexual
excitation

Pschic sexual
emorien

Orgonotic
lumination

We have to take seriously the concept
that energy manifestations in the metazoon are performed in every individual
cell and that, strictly speaking, they have
their origin thcre: the orgone lumination
of the individual cell is what physiology
and biology call "cell excitation" and what
depth psychology calls "organ libido" or
"cell
We have made a considerable
step forward in the understanding of these
processes, because now we know that an
objectively demonstrable, specifically biological energy is at work in the cells. The
basic energy functions are: formation of a
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radiating bridge ("sexual contact"), lumination, fusion and interpenetration. Here,
we only want to get an idea of the energy
processes of fusion and interpenetration, as
it can be seen in bions. We have good reason to be thrilled by the view of the fusion
of a coal bion and an earth bion; the hypothetical concepts of "cell excitation" and
"organ libido" have become tangible realities.
When the coal bions have been attracted
by the heavier and thus less mobile earth
bions and have formed the radiating
bridge, we see the energy process continue
which presents cicarly every phase of copulation.
The "excited," that is, luminating bions
approach each other more and more
closely. At the points of the radiating
bridges, the coal substance (in the form of
bions) gradually hegins to enter into the
earth bions. It looks as if the earth bions
were absorbing the coal bions. Finally, the
smaller coal bions have penetrated complctely into the body of the earth bions.
They sul can be distinguished clearly by
their black mernbranes while those of the
earth bions are brownish. The whole complex, consisting of earth bions plus coal
bions, looks brown and black. Gradually,
the black disappears, the membranes of
the coal bions are dissolved. The earth
bion becomes darker, its blue vesicles radiate more strongly. Finally, no coal substance is any longer visible.
One might also say that the earth bion
has "eaten up" the coal bion. Such a differentiation of fusion in the sense of "eating" or "copulating" means nothing because on this most primitive levei, the
function of the biological energy is undifferentiated. It would be extremely difficult
to differentiate the function of the incorporation of small protozoa by bigger enes
from that of copulation.
Incidentally, this is true of the metazoon
also if we describe energy processes and
refrain from anthropomorphically and fi-
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nalistically giving them a goal. Seen finalistically, a suckling infant fulfills an entirely
different "goal" from that of the woman
who takes a penis into her vagina. The first
"serves" the "preserva tion of the individual,"
the second the "preservation of the roce."
But it is time to put a stop to such finalistic differentiations when we are speaking
of biological functioning. From the point
of view of energy—and no other point of
view is biophysically tenable—the process
taking place between the mouth of the infant and the maternal nipple is exactly the
same as that between the vagina and the
penis. The functional identity pertains to
every last physiological detail. Let us not
be influenced in such serious matters by
the moralistic hypocrisy which declares the
"sacred" act of nursing to be "asexual," so
as not to "desecrate" it by equating it
with the "dirty" sexual act. It is not a rnatter of being sacred õr not sacred, but a
matter of biological functioning. Only
now we understand, in terms of biophysics, Freud's important finding that the infant's mouth is a sexually excited organ
no less than the maternal nipple. This one
piece of insight is ever so much more valuable for an understanding of the widespread inability of women to nurse their
infants than all kinds of medicai theories.
Thus, the question whether the earth
bion has "eaten" the coal bion in order to
"build itself up" and has thus acted "morally," or "reasonably," or whether it united
itself "sexually" with the coal bion, is of no
import to us. What matters to us is the
basic character of the process, that which is
common to all basic biological functions,
be it eating, conjugation, copulation, the
formation of zygotes or the sexual act of
the metazoon.
The fact should be mentioned that there
is such a thing as a satiation of the orgone
hunger in bions. If one adds only a few
coai bions to an earth bion solution, one
finds no coal bions left after a few days.
But if one adds a large amount of coal

bions, they do not all disappear.
Different kinds of bions show different
degrees of "orgone hunger." Sand bion
cultures, for example, are "greedy" toward
coal hions; similariy, iron bions fuse readily with coal bions. Bions from boiled organic substances, such as muscle, are far
less ready to take up the coal bicos. These
observations allow the conclusion that the
less carbon a bion contains originally, the
greater its tendency to take up carbon.
The SAPA bions, derived from sand, originally contained no carbon, the iron bions
only traces of carbon. The muscle bions,
on the other hand, are composed of carbon compounds; thus their hunger for
carbon is far less than that of the sand
bions. I resist the temptation to draw the
jx)ssible far-reaching conclusions concerning the origin of the plasma on our planet;
we shall stick strictly to the facts.
Not only coal bions fuse with others.
We shall also see fusion between earth
bions and iron bions, iron bions and
muscle bions, coal bions and blood bions,
and others. Here is an enormous field for
further investigation.
In sumrnary : The organe energy vesicles
show the basic functions of living substance fully developed: g traction, lumination, radiating bridge, ft 'on and penetration.
These functions are specific characteristics of the orgone vesicles, for bicos whicb
have lost their charge also lose these functions. These functions, then, are not determined materially, but by energy. Thcy
are specific orgone functions and have
nothing to do with magnetism or electricity.
Now we have a better background for
an approach to the observations regarding
the organization of protozoa and cancer
cens.
VI. THE NATURAL ORGANIZATION OP
PROTOZOA

I would like to preface this section with
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idea that I ever would be led to occupy myself
with cancer experiments. The official cancer
authority in Norway, Kreyberg, who intended to examine me, had never in his life
The word "science" has become a ridic- observed a living cancer cell, and had never
ulous fetish. It may be well to point out even seen stained cancer tissue at a magnifithat science is nothing but the sum total cation of over boox. When I showed him canof the opinions of living scientists. . . . By cer cells at z000x he was flabbergasted and
and by, ali opinions are forgotten, changed was unable to react in any other way than
or thrown out. Thus, without any exag- by becoming inimical. He failed to see the
geration, the answer to the question, wide avenue of approach to cancer research,
"What is a scientific truth?" is "An error specifically, to the eternal question of how
of today." . . We pope to progress from cancer edis develop from healthy tissue, or,
gross errors to less gross ones. But whether to put it differently, how an immobile tissue
we are really progressing on this path is cell can change into a mobile cancer cell. To
highly doubtful as far as biology is con- his public utterance that I knew less about
cerned.
bacteriology than a medicai student, I could
say only that I was proud at the age of 4o
Early in 1938, I published some acceito have maintained the ability of an eager
erated motion photographs which in a
student of medicine to Iearn new things, or
simple and unequivocal manner demon- to relearn things I had learned 20 years prestrated the fact that protozoa do not origi- viously and then forgotten. The ossified offinate from alleged air germs, but from cial or "professor," on the other hand, wants
bionously disintegrating moss and grass only to "examine;" he feels himself above
(cf. "Die Bione," figs. 12, 13, 18-21, 23, looking into a microscope and learning something new, even if it is something which he
28 ff).
needs urgently lest he go on groping around
In the interest of the scientific work which in his own special field like a blind man. InI advocate, I have to mention some painful stead, my sanity was questioned; there was,
facts concerning the reaction of the biologi- for ro months, an almost daily dispute in the
cal world to these pictures. Did it realize its newspapers as to whether I was a charlatan
error of today" which lies in the tenacious or a genius, a Jew, a psychopath, or a sexual
contention that prol azoa develop, and will monomaniac. They asked the police authorialways develop, frc mystical "air germs"? ties to throw me out of the country; thcy
Did it ever ask itself where the first germs tried to bring a charge against me concerning
carne from? What did it say to the micro- the seduction of minors, because I had
photos which spoke such a dear language? affirmed infantile masturbation. Such indecent
Some of its representatives professed astonish- behavior on the part of the academic world
ment that "I should have seen what thou- simply cannot go unmentioned; it almost
sands of scientists had overlooked." Is that an cosi me my existente in addition to the loss
argument? Others asked whether I was an of many thousands of dollars and several
Aryan. Still others asked what fees I charged. good co-workers who became frightened. On
Still others raised the question whether my the other hand, these microphotos rewarded
academic teaching activities were necessary. me with the definite solution of the problem
Some cancer hospital officials demanded that of the development of cancer
I be examined by them in order to determine
whether or not I was "entitled" to "occupy
With a very few exceptions, the world
myself with such problems." By "such probof
biology, of the "error of today," kept
lems" they meant the cancer problem. They
silent
about these microphotos. Today, 5
had guessed that I had come dose to the
years
lazer,
the facts speak for themselves.
problem of the organization of cancer cells.
I was accused of having claimed that I could Cf. fig. Ia, p. 212 and fig. ri, p. 213 and
cure cancer, at a time when I myself had no figs. 4 and 5, facing p. 129, July issue.

the excellent statement with which the
biologist Uxküll introduces his book, "Umwelt und Innenwelt der Tiere":

"
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The animal does not consist of a mechanical sum of organs, no more than
the organ consists of a mechanical sum of
cells. The total animal, each individual
organ and each individual cell, each for
itself, form an orgonotic system which is
governed by the four-beat of tension—>
charge—Klischarge—>relaxation and thus is
a functional unit. It is characteristic of the
living system that every one of its parts
may operate according to the formula of
tension and charge by itself or in connection with the total organism.
In modern biological literature, since
about the first world war, the functional
point of view has gradually come into its
own besides the mechanistic one. One of
the basic problems of biology is the fact
that the functions of structures (musculature, nerves, glands, etc.) are mechanically understandable while the functions
of the protoplasm appear like a miracle.
One basic difference between the protoplasm and a machine lies in the fact that
"fluid machines are inconceivable" (Üxküll). The protoplasm functions on the
basis of characteristics which the. machines
do not possess. It functions without having
a structure. It perpetuates itself through
an equilibrium between assimilation and
dissimilation, that is, through function and
not material structure. As soon as the
function ceases, the material substance collapses. The material structure itself is dependent upon the lunction of Me living
plasm. "The animal is an event" (Jennings).
These facts are inaccessible to a biology
with a chemical, mechanistic orientation.
Let us see what answer the knowledge
of the orgone functions provides to these
riddles. One thing is obvious: A concept
which has everything derive from "germ
Anlagen" and which simply assumes that
the "germ plasm" has always been there
and always will be, without asking about
its origin, such a concept cannot answer
questions as to plasmatic functioning. For

according to such a concept, everything is
already contained "materially" in the
germ, just as the "preformation theory"
assumes all future generations to be preformed in the gonadal cells. If, now, we
can demonstrate, microscopically and
photographically, Me /votas of non-plasmatic matter becoming plasmatic, we will
also gain insight into the development of
the plasma function. The plasma function
has been shown to be identical with the
function of tension and charge. For from
the alternating expansion and contraction
in the biological pulsation all more complicated functions can be derived. Nonliving substance does not pulsate, living
substance pulsates. /t is precisely at Me
point of transition from immobility to pulsatory miobility that we have to look for
the solution of the riddle of biogenesis.
This point of transition can, in fact, be
demonstrated microscopically and photographically.
What harm the metaphysical germ theory did in biological research can be shown
by the following facts:
I know of no textbook of biology which
would contain a description of the material of infusions from which protozoa are
obtained. The.y say nothing about what
takes place in the grass or moss. They simply state that after a few days the protozoa
are "there." The argument which again •
and again was used against the natural organization of protozoa, namely that no
protozoa are found in moss which had
been heated, cannot be taken seriously. In
addition, it has kng since been proved
erroneous by various biologists. The tenacity with which it is upheld just the same
betrays an interest which is not scientific
but religious. We can now add: Even if
moss which has been heated does not contais protozoa, it contains, nevertheless,
blue bions. These bions, however, are
found also in moss which has not been
heated but which undergoes a process of
gradual swelling.
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In every textbook of biology we find the
contention—which one author takes over
blindly from the other—that the protozoa
develop from germ cysts. They observed
the fact that protozoa can take on spherical shape. This observation is correct, but
it was misinterpreted. They observed two
separate processes which they combined
into one contention. One process is the
protozoa's taking on spherical shape when
they are damaged. The other is the deveiopment of spherical forms in grass infusions, and these have nothing whatsoever
to do with the spherical protozoa. These
round forros are the result of a gradual
development of bions into a heap of bion
vesicles. This spherical bion heap is a typical stage in the natural organization of
protozoa.
We read in the textbooks of biology that
the infusions are full of "algae" which also
supposed to have developed from
.are
`germs." That the protozoa live on these
"algae" is correct. But who has ever seen
the "germs" of such algae? And how is it
that we find these very forms which are
called algae in a preparation which consists of nothing but autoclaved blood or
muscle tissue? These "algae" are nothing
but our bion vesicles into which any organic tissue disintegrates when it swells.
Instead of contending that the "germs" of
the protozoa are in the air and that they
"settle down" and develop where a "suitable" medium "presents itself," we shall go
to tlie trouble of observing an infusion
right from the start, for at least an hour
every day, at a magnification of 2000X.
There are no protozoal "germs" in the air
at ali (Plouchet). This superstitious belief
of biology is no less amazing than what
we are to see in these observations.
But first we will make a single experiment to see whether we can find any protozoal "germs" which have settled as
"spores from the universe" on the grass or
moss. Holding some grass blades with a
pincette, we squeeze the "germs" into a
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glass of unsterile water. We made sure
that the grass was not in vesicular disintegration but had its normal cellular structure. Whatever we do, we cannot find a
single protozoon or a single cyst in the unsterile water into which we have dipped
the grass. But what takes place in the infusion?
In the course of 2 to 3 days the grass
disintegrates into bion vesicles like any
other substance which we make to swell
(cf. fig. 12, p. 213, and fig. 13, p. 214). Even
at a magnification of 4000x, no bacteria,
cysts or protozoa can be seen. However,
the disintegration of the grass progresses
further and further; after another 2 or 3
days, there is hardly a blade which would
show the original cellular and striated
structure undisturbed. There may already
be a few protozoa, but we focus our attention on the bions. We see how they
conglomerate here and there into heaps
and develop a membrane. We can follow
every step in this development. Here and
there we see some bion vesicles within a
heap develop delicate rotating or vibrating
movements. They assume an increasingly
taut form and actually look like cysts. But
they are not dried-up protozoa; they are
forms in Me process of developing from a
bion heap. These bion heaps may be of various sizes and shapes. The tauter they are
the more they assume spherical shape. They
have filled with fluid, that is, have become mechanically tense. The first phase
of the function of tension and charge has
taken place. We have to look at one and
the same form for many hours at 2000X
and have to keep adding fluid so that it
remains in focus. We also can take accelerated motion pictures. This makes the
job easier, but many interesting details get
lost. The development of such a vesicle
into a pulsating protozoon takes 1 to 2
days. The protozoal primai vesicle (bion
heap) remains immobile for hours, but, as
seen in the accelerated motion picture, it
gets tauter and tauter and more and more
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demarcated from its surroundings. Gradually, a movement of Me energy vesicles
within the bion heap begins to set in. One
can distinguish the following variations
of motility:
a) Rolling: The energy vesicles within
the bion heap roll rhythmically toward
each other and away from each other. One
has the impression of mutual attraction
and repulsion. The causes of this rolling
movement can only be guessed at: At
first the vesicles of the disintegrating grass
adhere to each other. Their orgone charge
is the same as that of the other grass bions
which do not develop into protozoa. In
the process of the swelling and becoming
tauter of the spherical heap of vesicles,
more orgone must be developed within
each of the individual vesicles, since, as in
the coal bion, the swelling rnakes the
membrane become thinner and the orgone
charge more intense. When the vesicles
within the bion heap have lost their
mechanical connection with each other,
their orgone charge can begin to manifest
itself in motion. One of the first effects of
this is the orgonotic attraction between the
vesicles. The attraction on the part of
more distant vesicles results in mutual attraction and repulsion.
b) Rotation: In many bion heaps the
total content of the vesicles begins to
rotate in one direction. This movement
may continue for hours. It becomes more
intense, and finally one sees the whole
heap, including the membrane, rotate. In
this process, it detaches itself from the
surrounding bionous grass tissue.
c) Confluente of Me energy vesicles:
Not ali of the bion heaps maintain the
vesicular structure of their plasma. In
many kinds of amebae, the boundaries between the individual vesicles disappear
and the plasma forms a homogeneous
mass with a bluish glimmer. In others,
the vesicular structure remains until they
are fully developed. The same is true of
cancer cells which develop in exactly the

same way from disintegrating animal
tissue as the protozoa from grass or moss.
Cancer edis are nothing but protozoa
which in Me animal organism develop
from tissue bions. The process of organization of protozoa in grass or moss infusions is the key to an understanding of
the organization of cancer cells in animal
tissue.
d) Pulsation: At a magnification of
about 3000x, one can see very small movements of expansion and contraction
already in the bion heap. It seems that
those forms in which the energy vesicles
flow together, are much more apt to develop pulsation than those which maintain the vesicular structure of the plasma,
as, for example, the "org-protozoon." (Cf.
fig. to, p. 212 and fig. it, p. 213.)
A variara of the confluente of the bions
can be observed in the primai vesicle of
many paramecia. Here, the small bions do
not flow together into one mass, but, instead, groups of them form medium-sized
vesicles within the larger body. These
vesicles then show movements of rolling
and rotating in relation to each other just
as the bions from which they originated.
The more bions flow together, that is, the
more fluid Me plasma, Me greater is Me
motility of Me total organism.
Particularly at the margins of the disintegrating grass, one finds, next to
"finished" animals, every stage of development and form. As in the ameba limax
and proteus, the nucleus is formed through
a special concentration of energy vesicles
which rnanifests itself in increased lumination.
The transition from one stage of development to the other is difficult to
follow by direct microscopic observation
because it is extremely tiring. Here, the
accelerated motion picture device is a
great help. In order to take moving
pictures over a period of days, one puts
the cover glass on the hanging drop slide
in such a manner that it does not com-
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pletely cover the cavity. One draws a little
liquid over the edge of the cavity and
forms on the outside a reservoir of fluid
from which one can add to the preparation without disturbing the focus. Taking
pictures with a cover glass completely
covering the cavity is impossible, first because of the formation of air-bubbles,
second because the organisms would
suffocate. Thus far, we have succeeded in
making microphotos of the bionous structure and plasma movement at a magnification of 23oox in org-protozoa. The finished
film shows a process within a few minutes
which in reality took 2 to 3 days.
Up to the formation of the bionous
primai vesicle the development is the
same in ali forms of protozoa. But from
that point on the protozoa differentiate
themselves according to laws which are
as yet unintelligible. Years of observation
led me to the assumption that the first
primai vesicles do not specifically belong
to certain specific forms. Rather, the
differentiation of specific forms sets in
only at a certain point of common development (cf. fig. 17, p. 216). Here is a wide
field for amplification and correction. Why
certain forms, once they have developed,
are reproduced again and again in the
same form, is one of the greatest riddles.
In this field, the functional point of view
will have to stand many battles with the
metaphysical theory of heredity which replaces searching and understanding by
ready-made "genes."
Those primai vesicles which tend to
rotating movement and have a structure
consisting of large vesicles usually develop into paramecia. The resting prima!
vesicles with a flowing content develop
into amebae limax (cf. fig. 14, p. 214, and
fig. 15, p. 215). This difference is also
expressed in the way in which the protozoa
detach themselves from their matrix: the
paramecia do so by way of a rolling motion, while the amebae simply flow away
from the bionous heap (cf. fig. 16, p. 215).
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The vorticellae, which I termed orgprotozoa because of their orgasm-like contraction and expansion, may remain attached to the grass blade until they are
fully developed (cf. fig. ir, p. 213). Others
detach themselves and swim about freely,
sometimes with a little piece of bionous
grass attached to them.
The fully developed protozoa take up
bions from the fluid by means of attraction. The attraction exerted by paramecia
on energy vesicles is enormous; it cannot
be explained by the mechanical movement
of the cilia. For the vesicles in the fluid do
not move past the body as one would
expect from the action of the cilia; rather,
when they come within a certain distante,
they are pulled toward the paramecium
with great force. The observation is unequivocai. The org-protozoa contract, then
expand and open the mouth widely,
whereupon the bions in the fluid flow
into it with great force. The mouth doses,
the animal again contracts into spherical
shape, and there is a rhythmic "grinding"
movement of the energy vesicles.
Observation at 2-3000x reveals interesting details with regard to the development
of the internal impulses. At the place
where the ameba is about to form a
pseudopodium, one notices first an intensive rotary motion of the vesicles. Then
they show an intensified blue glimmer
and the plasma begins to stream toward
the periphery, that is, expansion begins.
Many of the blue vesicles are taken along
in this process; if so, they lose their blue
color and become black. This allows the
foliowing interpretation: The protrusion
of Me pseudopodium is prcceded by a
rapid and intense concentration of orgone
which constitutes the source of the expansion impulse. When the impulse is
translated into movement, orgone energy
is used up; this is the only possible explanation for the becoming black of the
vesicles. I do not wish to generalize this
conclusion because the phenomenon is not
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found in all protozoa. The fact cannot be
doubted, however, that it is the orgone
charge of the bions in the protozoon which
provides the energy for the expansion
impulse and the movement af expansion.
A mechanistic explanation by Brownian
movement fails completely here. These
observations also show the untenability of
the chemical concept of plasma as being
nothing but a highly complex protein
molecule. Living protoplasm is a complex
protein governed by free orgone.
The body of the protozoon shows a
field of orgone energy which affects its surroundings. It affects bions, small hacteria
and other small protozoa mostly in the
sense of attracting or paralyzing them.
Charged erythrocytes seem to be orgonotically stronger than paramecia ar small
amebae, for they are capable ai reducing
the rnobility of these organisms. The
protozoon consists, from the point af view
of orgone physics, of a nucleus, a plasmatic
periphery and an orgone energy field; it
thus forms an "orgonotic system."
I would like to mention a fact which
thus far is incomprehensible but which
seems aí utmost importance. Every year
since March 1936 to date I have made
infusions of dried grass and moss and
have studied them. In the course of these
six years, I have never seen protozoa develop from grass or moss that was freshly
grown that spring. Infusions of old,
autumnal grass or moss, however, always
resulted in abundant growth of protozoa.
Of course, one is reminded of the fact that
cancer cens develop rarely in the young
but usually in the aging, "autumnal"
human organism. But the fact is still not
really understandable. It may ais,. be that
others will succeed in growing protozoa
from spring moss. At any rate, this fact
seerned worth mentioning.
Needless to say, the fact of the developrnent of protozoa from bioiious plant
tissue does not conflict with their procreation by division. Development by natural

organization and procreation by division
go on one after the other and lide by side,
as can easily be observed under the microscope.
There is hardly any better opportunity
of studying the functions of tension
charge —> discharge —> relaxation than that
provided by the protozoa. Their movements, their plasmatic currents, their expansion and contraction, etc., speak an
unequivocal language in terras of our
formula of living functioning. ❑ne can
alter these functions by the application of
weak electric currents, une can accelerate
them and destroy them. But, as is shown
plainly by the development aí the
protozoa, the energy behind these functions derives from the bions which constitute the protozoal prima]. vesicle. The
locomotor functions of the ameba, which
as yet lacks any structure, are due enly
and alone to the orgone energy. The
pseudopodia come and go as a result of
the function of expansion and contraction.
The ameba does not send out a pseudopodium "in arder to" reach an object, that
is, not on the basis of an "aim" (finalistically); it does it functionally, when a
certain object, through attraction„ causes
an expans1on impulse in the argonatic
plasma.
We must, if for na other reason, in the
interest of forther research, always remember that living matter simply functions but does not betray any "meaning"
lar "aim." On the basis of "aims," everything is very easy to explain.1 To find out
1Trallrlator's note: When I translated this
passage, I had just been reading a chapter of a
book in which the vide of a Polish landowner
tried to teach lhe peasant women some simple
measures of child hygiene. Her message was received with stony faces. "How many of you have
lost babies' Don't you think that many of them
would have lived if you had fed them properly
and kept them clean?" asked the woman. "It was
God's
cried a peasant woman. "It was
God's will," cried others. That was their explanaIt was simple, and as invio/able as the
biologista' explanation of the origin of protozoa
from "air germs."
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the nature of unknown functions is far
more difficult. The "purposeful action" of
the ameba can be reduced to the function
of the orgone. For example: it incorporates
a bion vesicle because the stronger orgone
charge of the protozoon attracts the
weaker charge of the free bion. True, in
this process, the "purpose" of nutrition is
fulfilled, but this is a result and not the
cause of the action of incorporating. The
protoplasm, then, functions not on the
basis of mechanical, finalistic principies,
but on the basis of the functions of orgone
energy.
All biological functions can be reduced
to the basic function of pulsation, that is,
alternating expansion and contraction. The
pulsation itself foliows of necessity the two
antithetical functions of the orgone
energy, dissociation and attraction of
orgone-charged organic matter. On the
basis of the processes taking place in the
plasma of the ameba, we must assume the
following effect of the state of matter on
the function of the orgone:
The individual orgone-containing vesicles may, as in moss, group themselves in
rows and form a striated structure of the
tissue. This is to be ascribed to the organizing function of attraction. In other
protozoa, the energy vesicles flow together and form a unitary mass. Every
concentration of orgone-charged matter
due to attraction automatically calls forth
an impulse to dissociation, to a separation of the particles. When an ameba has
assumed spherical shape a vivid rotary
movement sets in at the place where the
energy vesicles have conglomerated most
densely; this movement results in an expansion, that is, a separation of the vesi-
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cles. Conversely, the separation of the
vesicles from each other results in an
impulse to rapprochemcnt through attraction. This is what causes the contraction. As long as the plasma is sufficiently
orgone-charged, every contraction leads
to an expansion, every expansion to a
contraction. This internai process appears
externally as pulsation, no matter what
its rhythm may be. Since expansion goes
with hydration, contraction with dehydration, the mechanical and the orgonotic
function fuse into the following four-beat:
hydration (tension) —> expansion (charge)
—> contraction (discharge) —> dehydration
(relaxation). However, the pulsation itself
depends essentially on the coupling of
dissociation with attraction and attraction
with dissociation of the particles.
This process is particularly clearly
demonstrable in the contractions of the
org-protozoa: After every contraction
there is a grinding motion like a friction
of the vesicles in the body which goes
over into an expansion. The expansion
goes with the opening of the mouth which
causes the attraction of energy vesicles
from the fluid ("eating"), that is, a charging, which in turn results in a contraction
into spherical shape, that is, a rapprochement of the internai vesicles. This process
repeats itself endlessly.
We will meet this biophysical functioning again and again in various biological
processes. In this article, I have tried to
demonstrate the following important fact:
Biological pulsation, Me basic phenomenon
of living substance, is explained by Me
two antithetical basic functions of Me
biological energy, attraction and dissociation.
Concluded April 1942

Projeto Arte Org
Redescobrindo e reinterpretando W. Reich
Caro Leitor
Infelizmente, no que se refere a orgonomia, seguir os passos de
Wilhelm Reich e de sua equipe de investigadores é uma questão
bastante difícil, polêmica e contraditória, cheia de diferentes
interpretações que mais confundem do que ajudam.
Por isto, nós decidimos trabalhar com o material bibliográfico
presente nos microfilmes (Wilhelm Reich Collected Works
Microfilms) em forma de PDF, disponibilizados por Eva Reich que
já se encontra circulado pela internet, e que abarca o
desenvolvimento da orgonomia de 1941 a 1957.
Dividimos este “material” de acordo com as revistas publicadas
pelo instituto de orgonomia do qual o Reich era o diretor.
01- International Journal of Sex Economy and Orgone Research
(1942-1945).
02- Orgone Energy Bulletin (1949-1953)
03- CORE Cosmic Orgone Engineering (1954-1956)
E logo dividimos estas revistas de acordo com seus artigos,
apresentando-os de forma separada (em PDF), o que facilita a
organizá-los por assunto ou temas.
Assim, cada qual pode seguir o rumo de suas leituras de acordo
com os temas de seu interesse.
Todo o material estará disponível em inglês na nuvem e poderá ser
acessado a partir de nossas páginas Web.
Sendo que nosso intuito aqui é simplesmente divulgar a orgonomia,
e as questões que a ela se refere, de acordo com o próprio Reich
e seus colaboradores diretos relativos e restritos ao tempo e
momento do próprio Reich.
Quanto ao caminho e as postulações de cada um destes
colaboradores depois da morte de Reich, já é uma questão que
extrapola nossas possibilidades e nossos interesses. Sendo que
aqui somente podemos ser responsáveis por nós mesmos e com
muitas restrições.
Alguns destes artigos, de acordo com nossas possiblidades e
interesse, já estamos traduzindo.
Não somos tradutores especializados e, portanto, pedimos a sua
compreensão para possíveis erros que venham a encontrar.
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