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ORIGINAL ARTICLES.

FEXPERIMENTAL RESEAROHES INTO THE OATUSE AND
OURE OF DISTASE ALONG NEW LINES
: AND BY NEW METHODSR,. ,

By PROF. ]_ELMER GATES, WASHINGTON, D. C.

PART L

IN this paper it is my purpose to very briefly
describe certain experimental results which
seem to have an important bearing upon the
whole question of health and disease, and also to
outline a series of proposed further researches
along similar lines, and to describe some of the
new technical facilities which will make such a
study possible. N

These medical researches are the logical out-
come of a much larger body of psychologic and
psychurgic studies, and scientifically speaking,
constitute an organic part of this larger system of
investigation. Hence, it will be necessary to most
briefly epitomize this larger subject belore describ-
ing the more special applications which are to
form the province of this paper.

O the Origin'of These Sindics —Many years ago,
while pursuing studies in chemistry and physics,
1 observed that during certain days or hours
my mind worked with greater facility and origi-
nality than during certain other days and hours,
and I was lead to inguire experimentally into the
causes of such variations in the productive and
acquisitive capacities of my mind. At four differ-
ent intervals during the day for two years I
recorded each of the measurable environmental
conditipns, such as changes in temperature, mois-
ture, barometric pressure, electrostatic potential,
quality and quantity of light, etc.; and, also, four
times each day for two years, I recorded each
measurable bodily condition, such as temperature,
pulse, breathing, perspiration, analysis of excre-
tions and secretions, diet, etc.; and, also, four
times each day for two years, I recorded all of
my mental activities, and especially neted the
times when the acquisitive and creative mental

- functionings were dominant and productive of
best results—I noted also the times when my
moods were depressed or exhilarated. A study
of these records disclosed the fact that the times
of exuberance and good mentation were syn-
chronous with the times when certain of these
bodily and environmental conditions were present
or dominant in an unusual degree; and that the
times of depression and lack of originality and
intellectual power correspond with the absence
ot these conditions and with the simultaneous
presence of certain other conditions.

I practiced those conditions which promoted
favorable mentation, and avoided those other
conditions which obstructed originality and intel-
lectual power and which tended to cause kata-
bolic moods, and the result was the discovery of
an art of promoting desirable intellectual and
emotive functionings, and of avoiding the undesir-
able functionings, which results constituted the

‘discovery of an art of mentation which enabled

me to increase my mental capacity, and to aug-

ment the quantity and quality of my originative

work in invention and research. Itis not my

purpose now to describe these experiments orthis

art of mentation, which descriptions will be given
in a forthcoming volume, but to indicate an im-

portant conclusion ; naraely, that our mental life

in all its acquisitive and productive capacities is

not merely directly influenced by every environ-

mental and bodily condition, but that our mental

powers and processes are the results of a func-

tional interaction between the organism of the

individual human being and the larger organism

of the cosmical environment. That is, mentation

is the result of two factors; first, the activities of
the animal organism, and, second, the activities

of the cosmic organism., The relation between

the two is functional. The significance of this

will be seen when, later on, it will be shown that

all physiclogical functionings are psychologic in

their character, and that the difference between

an inanimate and an animate body consists in

the fact.that the animate body possesses Mind.

The human organism is not only materially and

dynamically part of the Universe, but, as these

experiments show, it is psychologically part of
the whole.

PSYCHOLOGY AND MEDICINE.

harly Applications of the Art of Mentation.—
Inapplying this art to myself for the promotion
of my researches, I first made a classified synop-
sis of every verified datum from all of the sciences
which had any bearing upen the broad question
of the study of the relations between body, mind
and environment, and then, under the previously
determined bodily and environmental conditions
which were {ound favorable to productive menta-
tion, I passed each such datum understandingly
through my mind, and continued doing so, over
and over again, several hours cach day for some
weeks, believing that by so doing I would not
only render each of these data equally vivid in my
apperceptive consciousness, but, that I would also
by this repeated re-functioning of certain groups
of brain-structures promote the growth and asso-
ciative activity and elaborative processes of these
structures and thus bring about superior menta-
tive conditions more highly tavorable to origin-
ative ideation and invention. Having been told
by a critical observer of my work that there ex-
isted no proof that mental activity leaves any
chemical or anatomical changes in the brain, I at
once proceeded to experimentally determine the
facts in the case, as follows: )

As has often been described in public print, I.
conceived the idea of giving one group of animals
an excessive, training in the use of some one defi-
nite mental function, and of depriving another
group of animals, of same age and species, of the
opportunity to use this same mental function, and
then, after a year of such deprivation and train-
ing, to kill both groups of animals and contrast
their brains, both chemically and microscopically,
to see il in those cortical areas, where that func-
tion is located, there would be any structural diff-
erences. I found that in the seeing-areas of the
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cortex of an animal which had been confined for
one year in a darkened room, there was no
further appreciable development of brain-cells
than was to be found in an animal of the
same species at the moment of birth; and that
in an animal of the same species, that for the first
year of its life, had been trained in the extraordi-
nary use of the seeing-functions, there was a far
greater number of brain-cells than were to be
found in an untrained animal of the same age and
species that had not-been deprived of light, and
these brain-cells were larger and more complex.
By this special process of mind-training, which it
is the purpose of a special volume to describe, 1
succeeded, not merely in giving that animal more
brain-cells in that part of its brain than any in-
dividual of that species had ever before had,
but I also gave it more mind, in that partic-
ular direction, than any member of that spe-
cies” had ever before possessed. Similar train-
ings with other functions corroborated these

conclusions, and the experiments teach what |

is the functional localization in the brain of
any mental faculty and demonstrate that each
conscious mental experience creates in some part
of the brain a definite chemical change and struc-
. tural embodiment of that experience, the refunc-
tioning of that structure being essential to the
remembering of that experience. This led to the
beginning of an art of brain-building for the pur-
poses of embodying more mind. Inasmuch as
mind creates every science and artand constitutes
the basis of all effort and of all enjoyment and
suffering, it follows that to secure more mind
becomes a fundamental opportunity and duty;
and it follows that the animal organism is nothing
more nor less than the mechanism for the mani-
festation oL mind, and that evolution is a process
of mind—embodiment—the embodiment being
created by the mind's own activities. Quite re-
cently I succeeded in showing that the. same
process is applicable to unicellular organisms.
- The simplest cell is capable of feeling a stimulus
and of adapting acts to ends. Only Mind can feel
and make such adaptive reactions. A cell re-
members its experiences, and only Mind can
remember. An inanimate piece of gelatine does
not feel a stimulus and remember the meaning of
such an experience and adapt acts to ends with
reference to such a memory; but a piece of proto-
plasm can do these things, and therefore it is
animate. It follows that Life is Mind, and that
_the vital or physiologic processes are simply psy-
chologic processes. . When unicellular organisms
are caused to perform different mental activities
correspondingly different structures arise in these
cells; that is, if one group of cells is caused to feel
and respond to some stimulus, and if another
group of the same species of cells is caused to {eel
and respond to a different stimilus, and il these
activities are kept up in both groups for several
months, there will arise structural differences be-
tween these two groups of cells which correspond
to the differences between their mentative activi-
ties. Even in these physiologic units it is the
. Mind which creates organic structure and regu-
lates the metabolism. As is well known, all the

organs of the human body are made up of cells,

“and each cell, as is shown by the above experi-

ments, has its own mental life, and it is this men-
tal functioning which constitutes its vitality. The
conclusion is, that the physiological processes are
explicable only as psychologic functionings,
These experiments belong to the domain of
psychologic biology, but these results have a
deep medical meaning, namely, that the mind-
activities create and control organic structures
and the metabolisms upon which all organic
changes depend. An animal is a mind-organism.
The cells out of which an animal is built are
mind-organisms, and the duties of each cell are
duties that require mind for their performance. A
cell cannot perform its functions in the animal
economy except in so far as it is capable of jesl-
ing stimuli and in So far asitis capable of adupi-
ing acts to ends. To change the mental charac-
teristics of a cell is to alter its physiologic mean-
ing in the apimal economy.

_ These experiments show the intimate connec-
tion between mind and cellular metabolism, and
between the cortex of the animal brain and the
rest of the animal body. Destroy some pairt of
the brain and a corresponding part of the body
must suffer. Improve some part of the brain and
some part of the body will be benefited.

The meaning of this section is this: If mind-
activities create chemical and anatomical changes
in the cells and tissues of the animal bedy, it fol-
lows that all physiologic processes of health and
disease are psychologic processes, and that the
only way to inhibit, accelerate, or change these
processes is to resort to methods of properly al-

tering the psychologic processes, not merely of =

the cortex alone, but of each and all of the cellsin
each and all of the organs of the animal bedy.
Of this later.

Later Applications of the Art of Mentation.—

The experiments described in the foregoing sec-

tion enabled me to improve the art of mentation,
and then I applied the same art to myself in the
further study of the relations subsisting between
the body, mind and environment, and L was lucky
enough to still a few more methods of study-
ing the Mind. In the first place, the reader wilk
remember, I discovered the art of promoting
mentation by ‘a proper regulation of the bodily
and environmental conditions, and this led to the
conclusion that the Mind of the human being is
functionally connected with the Cosmic Whole,
and that the human being is an organ in a Larger
Organism. Then I applied this mentative art to.
myself in the further study of Mind, and discov-
ered another method of studying the mind,
namely, by causing animals to use some one
mental function in excess, and by depriving other
animals of the same age and breed of the’opportu-
nity to use that particular faculty, and then by con-
trasting their brains, I found that mind-activities
create brain-structures; and thateach kind of mind-
activities create in some definite part of the brain
their own kind of structures. 1 found also that
in cells the mind creates structural changes and
concluded that the cellular functions in the human
body are psychologic functions.

I
F
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A further application of the same art to myself,
as above stated, led to further results, which I
will briefly indicate.

The experimental variation of the enviren-
mental conditions, one at a time, and of the
structures of an organism, one structure at a time,
to see what effects such variations have upon the
mental activities of all kinds of living creatures,
constitutes what T have called Bioclogic Psychol-

ogy. By variation of environmental conditions I

mean such as those of temperature, moisture,
barometric pressure, light, foods, etc. By organic
structural variations, 1 do not mean those pro-
duced by mutilations and vivisections, but those
which I produced by rapid processes ol evolution
and retrogression by a special method of selective
propagation, etc., which I need not here describe.
As new anatomic structures arose or disappeared
in the organism, I noted the mental activities
which simultaneously arose ‘and disappeared.
Thus my experiments in biologic psychology
proved that every variation in environmental and
structural conditions produces in all organisms,
from the lowest to the highest, definite variations

-in the mental activities. A separate volume will

describe these experiments, and at present it is
my purpose to do no more than to indicate the
conclusions that mental activities are causatively
related to environmental and bodily structures
and forces, and that every variation in any one of
the structures or forces of the environment pro-
duces an inevitable variation of a definite kind in
each one of the mental functions; and, also, that
each variation in the bodily structures or forces
produces.a definite variation in each one of the
mental functions. The relation between the ani-
mal structures and environmental conditions and

© the resulting mentation in any given organism is

causative and quantitative. I have done much
work in this domain, witlr new instruments and
methods, and am convinced that when once these
researches have been completed we will be able
to predict the precise mental change which will
result from any given environmental or bodily
change.. And the mind is not transcendently
above these changes—il cannot function inde-
pendent of structure. A vacuum cannot mentate
—only a materizally organized being can mentate,
and such a being has its mentation causatively
related to its structures and its physical environ-
ment. The medical aspect of these conclusions
is obvious. By a proper regulation of the envi-
ronmental forces and bodily structures the mind-
activities of the cells of an animal body can he
appropriately modified, and so can that concensus
of the psychic activities of all of the cells of the
body called the personal mind of the animal
Chemicals are environmental conditions; so are
medicines and foods and radiant energy, and all
of these affect the minds of the cells of which the
human being is composed and thus directly
change the- physiologic processes by changing
the constitutive psychologic activities of the cells.
_ Another line of work I have called Subjective
Biologic Psychology. It consists of a variation
of environmental and bodily conditions, one at a
tine, to determine the concomitant changes which

occur in the consciousness of the pupil or subject
upon which the experiments are made—changces
known only to the pupil himself as he introspect-
ively views his own conscious states. He thus
learns, in the teims of his own conscious states,
how each environmental variation and bodily con-
dition affects his mind, and through the changes
in his * physiologic” processes he learns how
these environmental and bodily changes affect
the minds of the cells ol which he is composed.
By the state of his mood and by the changes
which take place in his consciousness, he learns
to know whatenvironmental and bodily variations
have occurred. I allude notso much to the sana-
tory value of such an experience, as to the fact
that it proves the organic connection of the mind
with the Cosmos—that mentation, that is, vitality,
and consequently all there is of health and disease,
is a product of mind-activity as influenced by en-
vironmental and bodily conditions, and that when
once we know the precise effects of each environ-
mental and bodily condition on the mind we may
utilize such conditions to fundamentally regulate
the psychologic activities of the cells of the organs
of the animal body, and thus promote health and
cure disease by controlling directly that which
constitutes life itself, namely, the psychic activities
of protoplasm. :

Still another line of research arose out of the
application of the art of mentation to myself:
namely, what I have called Sociclogic Psychology,
in which environmental conditions and the social
anatomy of social groups of creatures are varied
to determine what are concomitant changes in
the group-mentation -of these colonies or socie-
ties. The group-anatomy of an ant-colony, e. g,
is varied if they are supplied with slaves, or if the
gueen be removed, or if a bee-hive be deprived of
its workers, etc. A social group of creatures, like a
herd or tribe or mob, have a mental activity dif-
ferent from that of the individuals which compose
it, and that is partly what I mean by group-men-
tation. Its dim beginnings are seen in the esprzz
de corps, in the class spirit of a college, in the en-
thusiasm ol an zudience, in social belligerent
revolutions, etc. 1 can show that in every varia-
tion of the social anatomy of any group of people
or animals, there occurs a corresponding varia-
tion in their group-mentation, which also affects
the mentation of the individuals composing that
group ; and that every environmental change af-
fects the group mentation. Here are the dim be-
ginnings of a higher hygiene and social science ;
and also the germ of an important new principle
in the attainment of highest health and in the cure
of disease—social or group-mentation can aid in
effecting desired changes in the individual mind,
and these changes in the individual mind m=an
physiologic changes.

To briefly recapitulate : My first method of re-
search showed the functional relation between
the productive capacities of the mind-along lines
of invention and discovery, and the bodily and
environmental conditions, thus disclosing the fact
that the highest forms of human functioning, that
is, of a human normal life, are intimately and in-
teractively connected with the functioning of the
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Cosmic Unit; and the three other methods of
research, just described, also show the direct
functional connection between the mind of an
animal organism and all the rest of the universe
in which that animal exists; so intimate indeed is
that connection that every separate variation in
kind or degree of each condition of the environ-
ment or of each structure of the individual or
social organism produces a definite change in the
mentation of the individual or of the group. In-
asmuch as physiology consists of the psychologic
activities of the cellular units of the animal body
it follows that by properly varying the environ-
mental and bodily conditions we can, if we know
how, produce such variations in the mental activ-
ities of the cellsof the animal body as to promote
health and cure disease—because all physiologic
processes, whether normal or abnormal, are shown
to be psychologic processes of the cells which
constitute the organs of that body. Biologic
Psychology, Subjective Biologic Psychology and
Sociologic Psychology comprise three great sci-
entific domains wherein we can study, by new
methods, the specific mental changes effected in
organisms when we change their environmental
and their bodily conditions or structures; and the
systematic study of health and disease along
these lines promises to inaugurate an epoch in
scientific sanitation and cure.

But I was led to the recognition of still three
other domains in experimental psychology, and
these three branches of research are exactly the
reverse of the three sciences just described. In
the three sciences just defined the environmental
and bodily forces and structures were varied, one
at a time, in order to see what were the corre-
sponding changesin the mentations of the animals
experimented upon; but in the three branches
now to be described just the obverse is done,
namely, the mental activities of animals are
varied, one at a time, in order to see what are the
carresponding changes in the structures of the
organisms of these animals and what the changes
in their environments. The first of these three
sciences, Psychologic Biology, consists in varying
the mental activities of animals, that is, it consists
in causing these animals to vary their own mental
activities in order to see what corresponding
changes are effected in their organisms and in
their environments. The experiments upon brain-
building in animals belengs to this science. As
a separate volume will be devoted to this subject
I do not propose at present to describe the experi-
mental evidence upon which the conclusions
growing out of my work in this line are hased.

Suffice it to say, the evidence is complete which
demonstrates that every mental activity creates a
definite chemical change and a definite anatomical
structure in the animal which exercises that mental
activity, and that this is the modus operandi of
animal growth and evolution, and that by this
method more mind can be embodied ad /ibitum.

The evidence is complete which shows that
every mentation also produces a definite effect
upon the environment of the animal which does
the mentating. \

Action and reaction are equal, Force cannot

come from nothing. Mentation is a mode of
energy, and the organism of the animal cannot
create the energy of life out of nothing, but must
receive it from the Great Reservoir. But the con-
clusion that every mentation aflfects the environ-
ment is based upon direct testimony and quantita-
tive measurement. Vary the mental activities of
an unicellular organism and you will vary its
structures, and the same is true of a multicellular
dog or man. Mind underlies organic phenomena,
and life is mind, and mind-activity is the cause of
evolution, and mind-embodiment is the goal.
Pathology is abnormal cellular mentation. Dis-
ease in the liver will be cured as soon as the liver-
cells mentate normally. Normal cejlular men-
tation means normal metabolism, it means
anabolism ; whilst abnormal cellular mentation
means katabolism and toxabolism. Cause the
psychologic activities of cells in an organ to be
normal and the mind-activity in these cells will

‘create proper structures in the cells and proper

metabolisms and nutritive changes. Psychologic
biology proves that mind governs organic tissue
and physiologic function because it creates these
things and constitutes their life. To learn to
properly regulate each of the mental functions
means to become king in your own conscious
domain.

Subjective Psychologic Biology studies mind by
causing the pupil who is experimented upon to
vary his own mental states, one at a time, so that
he may determine the relation between these
states, as they are known to him in his own con-
sciousness, and the corresponding bodily and en-
vironmental changes which they produce. He
will find that every mental state produced a defi-
nite effect upon every excretion and secretion and
bodily structure, and then he will know by expe-
rience how to produce those conditions which
promote health and cure specific diseased con-
ditions.
of a human organism can by an effort of the will,

properly directed, produce measurable changes,

in the chemistry of the secretions and excretions,
in the vaso-motor blood supply to arcas and
organs, and in the temperature of selected areas
of the body, and so on. All of this goes to prove
that the mind has a direct effect upon the func-
tioning of the cells which compose an organ, and
that if we can learn how to properly train and use
the mind we can produce definite effects upon any
physiologic function.

Psychologic Biology studies mind by varying
the mental activities of groups of individuals in
order to see what are the concomitant changes in
the group-anatomy and in their environment.
Out of this will arise a higher hygiene and sanita-
tion, and an important principle for the promotion
of health.

The three sciences just described vary mental
activities to see what changes are thereby effected
in the organisms of creatures and in their environ-
ments. These sciences prove that mind quali-
tatively and quantitatively affects organic struc-
ture and environment—that mind builds the
animal body and also builds the cells out of which
that body is built; and also controls the chemical

Thus, as I shall show later on, the mind.
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changes which constitute the metabolism of these
cells. It definitely offers experimental and irre-

futable evidence that the life of a cell consists

solely of its mental activities, aud that to embody
more mind in a cell or animal is to embody more
health and life,

These six sciences of mind have not been
thoroughly worked, Far from it. The gateways
to these wonderful domains have indeed been
opened, but that is all. Mind creates every sci-
ence and every art, and therefore the science of
mind—Psychology—is the Science of the sciences;
and therefore the art of using the mind and the
art of getting more mind—Psychurgy—is the Art
of arts. Mind is life. Life is not something dil-
ferent from mind. The life of a cell is its mind.
The activities of a cell are psychologic activities,
and therefore the regulation of the psychologic
activities of cells and of multicells is the basis of
the long looked-for fundamental law of cure.
Therein lies the key to the mystery of disease
and pain and evil, and therein, also, lies the Ari-
adne's clue to health and happiness and success.

1 think no impartial mind can review with me
the evidence upon which these conclusions are
based and doubt for a moment that life and vital-
ity and physiologic processes are solely mental
processes, If so, then we are in sight of the Law
of Health and Disease and Crime, and we see it
not by faith or throughmysticism and symbolism,
but through the medium of verified facts which
are congruous with the body of scientific knowl-
edge, and the study of this law comes within the
province of strictest scientific research. If we can
know how to regulate mind-processes then we can
cure disease—all disease, 'There are, as shown
above, two great methods of varying and regu-
lating the mind in an organism-——first, by varying
the environmental conditions and the bodily con-
ditions of the organism and thus bring about
modifications of the mental activities; and second,
by causing the organism to voluntarily vary its

"own mental activities and thus change its bodily

structures and chemisms and its environment.
Now I have done far too much work in each of
these domains to attempt to give even an epitome
of the experiments. Ireserve such a description
for several special volumes te be published sooner
or later, and for the present I shall limit mysell to
an enunciation of the principles involved. I am
rather outlining a proposed series of researches
looking towards the cure of disease and crime,
than attempting to describe what I have already
done in these directions. My purpose heretofore
in my life has been the discovery of the laws of
mental action and the application of these laws to
education, moral training, and to the art of prop-
erly using the mind in discovery and invention.
Only during the past several years have I clearly
found my mind outlining for itsell the study of

" health and disease along these new lines which

have as their standpoint the consideration of
physiclogic processes as fundamentally psycho-
logic processes, and for the method, the direct
regulation and control of the psychologic activities
of the cells which compose the animal body. I
do not mean the medication of the cell, but the

acceleration and the retardation and modification
of the mind- processes of the cells of the human
body by means of any and all environmental con-
ditions and forces, among which are chemicals,
medicines, etc.; and by means of a direct training
of the mind of the human being in the specific di-
rigation of each of the mental functions so as to
learn how to use each conscious and subconscious
process voluntarily for the production of known
and definite effects uoon the minds of the cells
which compose an organ, 50 as to alter their likes
and dislikes and other mental activities for speci-
fic purposes.

I propose, as will be hereafter explained, to
study the effects of small doses of medicines npon
unicellular organisms, to see how each different
medicine alters the psychologic activities of these
cells, and how, through this psychologic effect,
the secretions and excretions of these cells are
modified. When once I understand the action of
various medicines upen simple protoplasmic bod-
ies, then I will be better prepared to study the
action of medicines upon the muiticellular organ-
ism of an animal. Of course, always, when 1 say
*animal” I mean td include man. I want this
knowledge, not because I believe medicines can
cure disease, but because T have demonstrated
that medicines can alter the psychologic activities
and characteristics of cells, and all the physiclogic
functions of a man consist of nothing else than
functionings of groups of cells, and the life and
functioning of each cell in such a group is defi-
nitely and solely a psychologic process. This is
a new clue to experimental therapeutics, and I
believe a much better one than has ever hitherto
been pointed out. The law of similars, the law of
contraries, the law of identities, the good there is
in massage, in hydrotherapy, in electro-therapy,
in metallo-therapy, in mind-cure, in faith-cure, in
exercise, in dieting, in amusement, and so on
through an almost endless series of pathies and
isms with their countless series of applications,
external and internal, as far as they affect ameli-
oration or cure, are partial aspects of a more fun-
damental truth or law than either or all of them
have conceived, and may we not expect to find
this fundamental law in the study of the mind as
manifested in cells and multicells, nay, is it not
quite demonstrated that this law must be related
to the regulation of the psychologic activities of
the protoplasmic units of the animal body? If
life and physiologic functionings can be shown to
be a question of cellular psychology, then therein
lies the hitherto unformulated law of cure!

The question resolves itself to one of regulating
and controlling the mind-activities in cells; and
this can be done, as far as science knows, in the
ways described in the above-mentioned six
psychologic sciences. And such control of cell
life is not a matter of faith and belief, but of knowl-
edge and technical appliances, and by fellowing
rules quantitative in their character. A scientific
study needs to be made of the precise effects of
each environmental condition upon each kind of
mental function in a single cell or in an animal,
and then we will know just how to apply these
conditions to the cure of disease. Likewise, a
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scientific study needs to be made of the precise
effect which each form of intellection and emotion
and sensation has upon a cell's psychic activities,
both as a single isolated cell and as a cell in an
animal body, and then a study of how hest to. train
a patient to produce these mental conditions and
how to direct them to the right organ or spot; of
these things I will later on give examples. The
fundamental law for the cure of disease and crime
is a psychologic law ; and the theater of its action
is within the protoplasm of a cell; and the force
upon which the action must be made is that of the
psychologic activity of the cell; and the means by
which it mustbe madeisbyaregulation of the phys-
icaland psychological conditions of the body and
of the physicaland psychological conditions of the
environment. Theonly wayto discover theprecise
applications of this law {s by experimental deter-
minations of the effects of definite physical con-
ditions of body and environment upon the personal
mind and upon the cellular minds of the patient;
and also to determine the definite effects of each
form of mental activity of the personal mind and
of the cellular minds of the patient upon the
physical conditions of the body of that patient
and of his environment. Here lies one of the
most glorious opportunities ever offered to the
scientific investigator—who shall be privileged to
carry it out to conclusions and results?

PSYCHURGY AND MEDICINE.

Qut of the science of psychelogy there arises a
corresponding art which I have called psychurgy.
Psychurgy is the art of getting more mind and the
art of most efficiently using or utilizing all of its
possibilities. The first step in the art of mind-
embodiment is that of brain-building; the nextis
that of education in special knowledges; and the
next is that of moral training and the curing of
immoralities—these three steps constitute the first
great branch of psychurgy. The second branch
relates to the arts of conscious, sub-conscious and

. cosmic mentation; and has for its purpose the
discovery and the application of Truth. Of this
second branch I shall say no more in this paper,
except to state that the art of mentation is the
‘primary method of these researches. In the fullest
sense of the word organic evolution is' a process
of mind embodiment, and even in the Darwinian
method of survival of fittest the creature which

actually survives is the one in whom the processes |

of mentation are most perfect. It must be remem-
bered that what has been called * physical” labor
is in reality mental labor; even the contractility
of the muscles by which so-called * physical”
labor is accomplished is a psychologic process in
the muscle-cells. To throw a shovelful of dirt
just so far, and no farther, requires a mental co-
ordination; and the process by which the muscle-
cells feel the stimulus which causes them to
contract at a certain speed and with a certain
degree of energy is also a psychic activity, The
animal which can most quickly detect danger or
opportunity, and which can most quickly and per-
fectly adapt acts to ends is the animal which,
other things being equal, always survives. - The
higher process of civilization differ not in kind,

but only in degree, from the activities exhibited
by a piece of protoplasm, and the method as well
as the goal of human progress is the discavery
and the application of truth by mentative pro-
cesses.  In the animal organism any given organ
attains its full health and maturity only when it
can normally exercise its functions, neither too
little nar in excess, and any deviation from this
normal exercise at once constitutes a patho-
logic condition. When any one argan increases
in activity, and consequently in growth, it atonce
requires more blood and metabolism, and it fol-
lows that all other organs in that same organism
must at once receive less blood and become less
dominant in consciousness. That is, all of the or-
ganic functions in an animal organism become
modified with reference to any other organ
whose functioning becomes temporarily or
permanently dominant. This is the law
of - functional correlation. Now the same
is true in a higher sense when we consider man’s
organic relations to the sum total of living things
upon the earth. 'All living things have differen-
tinted out of the earth, and are materially and
dynamically part of the earth ; and as I have else-
where shown, all living things are in psychologic
functionalconnection. In proportion to the degree
of mentation every living thing gives off electric
waves and other kinds of waves, and these forms
of radiant energy falling upon other living things
at once modify their mental processes. This con-
stitutes a physiologic oneness between 2ll living
things, so that no living thing can become men-
tally active without reciprocally affecting all other
living things. In this larger cosmic organism
each living thing is an organ, and its functional
use in the achievement of progress for itself and
others is the discovery of the truth about the
things in the midst of which it lives, and the ap-
plication of this truth to the amelioration of its
conditions—that is, the discovery and application
of truth is the norma! purpose of the functioning
of the individual, and in the largest and best sense,
when such functioning becomes dominant in any
one individual all human affairs begin to shape
themselves with reference to such individual dom-
inances. Only in the exercise of discovering and
applying truth can man atlain his highest health.

Brain-Building and the Cure of Disease~In
organizing a series of systematic researches into
the nature and cure of disease, the first step, and
in many respects the most fundamental one, con-
sists of the study of brain-building as a method
for securing the completest and fullest develop-
ment of the organs of the animal body. There is
abundant clinical evidence, well known to modern
surgeons, which supports the view that every part
of the bodyis in intimate nervous connection with
certain definite parts ofthe brain and spinalecord ;
and it is well known that when these centersin the
brain or cord become injured by lesions that the
corresponding parts of the body at once begin to
atrophy or become otherwise diseased. The
rationale is this: If for the frst time a muscle of °
the arm in an infant is moved consciously, so that
the child feels the muscular sensation which is
narmal to such a movement, there at once takes
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place a transmission of that muscular feeling
through a nerve fibre to the cerebral cortex in the
region of the fissure of Rolando, and the sensation

produces a deposit of chemical matter in the cor-

tex of this region, and that chemical aceretion re-
mains as a structural change in which the memory
of that sensation is embodied. All ofthe muscular
sensations derived from the muscles of the arms
are enregistered in the arm-areas of the cortex,
and out of this arises muscular skill and habit.
As is well known, pressure upon these arm-areas
temporarily destroys the power of the patient to
use the arms in any familiar work, such as playing
the piano: or buttoning the coat, or opening a
watch, and all memory of the muscular move-
ments of the arm ceases. Ifan ulcer destroy this

portion of the brain the power to use the arms is -

permanently lost. As is well known, if the occi-
pital portions of the cerebral-cortex in the region
of the cuneus becomes destroyed, there is loss of
sight, and if the temporal cortex of the cerebrum
is destroyed there is loss of hearing, and so on.
If destruction of cortical areas produces disease
of corresponding organs may we not expect that
strengthening and up-building of these areas will
produce development and health in these organs?
Furthermore, I have shown by experiments upon
animals, and the experiments have been widely
published, that systematic exercise of the sensa-
tions of touch, pressure, muscular feeling, warm
sensations, cold sensations, etc., produce an
enormous developmerit of the cells of those parts
of the cerebral-cortex which are connected with
those parts of the body upon which the experi-
ments are made, and that not only does that part
of the brain grew larger, but the corresponding
parts of the body become more highly developed.

Animals confined in darkness for a year or more
after birth have a deficiency of brain-cells in the
seeing-areas and the eyes are correspondingly
weak and imperfect; the subsequent training of
the eye-sight produces cellular development- in
the brain and corresponding development of the
eye. Disease of the cortical area in such a dog
soon destroys the eye. In an infant whose arm
was torn off at birth by an unskillful obstetrician,
there was of course no capacity to acquire sensa-
tion memories with that arm. The child died at
eleven years of age, by accident,and an examina-
tion of its brain showed that the left arm-area of
the cortex was deficient in brain-cells while its
right arm-area contained a little more than the
average number. Mr. K., sixty-eight years of
age, had a left arm that had not grown in size
since the fourteenth month of his life, owing to
sequel® from scarlet fever, and he had not moved
any portion of the arm or hand during all these
intervening years. I began by giving repeated
sensation-memories of touch and pressure upon
every portion of his arm and hand at reguiar in-
tervals for six weeks, being careful to gradually
increase his power to distinguish lighter and
lighter touches and pressures. This practice built
a great number of additional cells in the corre-
sponding of this cortex. Then I caused him to
discriminate the least distance between two points
~of touch upon all portions of his arm and hand,

using the caliper wmsthesiometer for the purpose.
He gradually acquired increased power to dis-
tinguish as two touches points which were grad-
ually brought closer and closer together. Having
placed a weight upon an area of his arm, I found
by experiment what was the least additional
weight which he could detect, :

In a similar manner I trained the temperature
sensations of all parts of his arm and hand, using
for the purpose small bags of thin rubber, filled
with water at different temperatures. This train-
ing produced an additional number of brain-cells
in the temperature areas of his cortex. In order |
to get muscular feeling [ had toresort to a special
method. Iintroduced a platinum probe beneath
the skin, and insulated from the skin by means of
a rubbcr coating upon all parts of the probe ex-
cept the point, and applied an electric current to
the nerve which ramified into any given muscle,
and this caused the muscle to contract. He was
unable to voluntarily move a single muscle in the
arm. By this means [ succeeded in giving him
muscular feelings and in building in the arm-area
of his brain 2 number of additional muscle-mem-
ory-cells. After several months of effort his arm
had grown to a little more than three times its
former size, and he could move each of the fingers
and bend his arm at the elbow, and at this point I
quit the experiment. Six years ago he died, and
an examination of the arm-areas in the right
cerebral-cortex revealed the existence of an enor-
mous number of young and well-formed brain-
cells. The existence of a greater number of cells
in a cortical area permits of a greater amount of
libero-motor discharges from the brain to the
parts ot the body therewith connected, and a ver-
vous stimulus whichcomes from the brain to a peri-
pheralorgan regulates the vaso-moter dominances
and metabolisms of those parts to which the
stimuli are sent.

L'hose areas of the brain which are prevalent
in a normal amount of cells caunse a like deficiency
in the development of some corresponding part
of the body, and-a normal bodily development is
possible only when there is an equal development
of all the cortical areas. Ar ataxic development
of the cortex will cause an ataxic development of
the body. The scope of this article will not per-
mit the giving of more than on® example under
each case, but I.desire to call further attention to
the fact that the brain centers govern directly
every part of the body and that if these brain
centers are normal in their activity the corres-
ponding bodily parts will be normal.” Asa matter
ot fact, the brain is in direct or indirect contact,
by means ot fibres, with all the cells of the body:.

in order to determine the precise effect which
the deveclopment of any particular part of the
brain produces, it will be necessary to apply
brain-building to animals in such a manner that
a deftnite part ot their brain can be builded by the
exercise ol a very definite class of mental activi-
ties and then to carefully note the effect produced
on different parts of the body and particularly
upon the excretions and secretions. Only after a
complete series of such investigations have been
made will it be possible to reduce to rule the art




360

THE MEDICAL TIMES.

December, 1897.

of curing disease by the rebuilding of the brain.
Such a series of researches would requirc at least
five or six years of time and special facilities, but
the importance of this line of workis co-extensive
with the interests which the human race has in
the subject of health and disease. It is my plan
first to apply the method to single cells in order
to determine the precise structures which the
cellular activities create in the cells, so as tolearn
about functional localization in the cells, and so
as to determine the character of the changes
which the different cellular mental activities pro-
duce in their own protoplasm. When mind-
building in cellular life has been thoroughly.

studied, we will be better prepared to study

multi-cellular life. .

The general conclusion to be derived from
what I have said about brain-building, and from
the experiment upon Mr. K., is that the law of
cure must be a psychologic one.

Moral Training and Curing [nomoralities—
In the highest sense an immoral memory is a
mental disease, By means of intellection we ac-
quire a knowledge of the outer world, that is, we
acquire sensations, images, concepts, ideas, rea-
sons and thoughts, by means of the intellectual
processes. By this means we learn about things
outside of ourselves, and inasmuch as th: se things
affect us either for good or tor bad we soon acquire
emotional feeling with reference to the same, and
this feeling may belong either to the love-emo-

-tions or to the mscetic emotions or to the moral
emotions. Out of these good and bad feelings
and emotions with reference to a given thing
arise our likes and dislikes and our entire moral
disposition. Every false image or wrong concept
or untrue idea votes in every conclusion we make,
and every immoral emotion directs our interests
toward wrong channels. That is, immoral mem-
ories are processes of mind disembodiment, be-
cause they prevent a proper adaptation of acts to
ends, and because they antagonize the discovery
and application of truth. Every immoral memory
and every wrong emotion is an obstruction to the
embodiment of more mind, and hence from the

largest ethical standpoint a man cannot be per-

fectly normal, that is, he cannot be perfectly
healthful until he has eliminated from his mind all
immoral emotions and memories.

My experiments upon the effect of the emotions
upon the excretions and the secretions have been
quite extensively published, butI will briefly epit-
omize the results which I obtained. Analyses of
any of the excretions or secretions from a person
who has been angry for hall an hour shows the
existence of certain ptomaines and catastates of a
poisonous character, but these poisons are differ-
ent in kind from those obtained from the secretions
of a person who has been sad for a half hour, and
so on with the different evil emotions. The iras-
cible, the depressing, the malignant and the fear-
ful emotions create poisons in every cell of the
body and produce catabolism; while the good
emotions augment the nutritive changes in every
cell of thebody and augment anabolism. Emo-
tion exerts a profound efféct upon the chemical
changes which take place in the protoplasmic

contents of cells. The emotions modify pro-
foundly the changes in the vaso-motor circulation
of the bload. Every physician has observed how
quickly happiness and good news promote the
digestion and the sleep and the general good ap-
pearance of a patient ; and how quickly.grief and
bad prospects blanch the face and lower every
vital function. The intimate connection between
emotion and metabolism is obvious. But meta-
bolism is simply another name for cellular menta-
tion. As far as emotion is useful in the cure of
disease, it is evident that its effect is upon the
psychologic activities of the cells of the body.

A criminal personality may be considered to be
a moral disease. The sexual pervert, the klepto-
maniac, the child of vicious temper, the person
without natural affection is an abnormal person
in the sense that certain parts of the mind are
gither lacking or are functionally abnormal.

The process used at this institution to cure a
criminal propensity may be instanced as a further
proof that the fundamental law of cure is a psycho-
logic one. The first step in curing a criminal con-
sists in discovering by psychologic analysis the
number of wrong sensation-memories and wrong
image-memories and other wrong intellectval and
emotive memories ; and then bya process of brain-
building to put into the same parts of the brain
where the wrong memories are another series of
good memory structures consisting of normal and
scientifically acquired intellectual and emotive
memories relating to the same objects and acts as
those from which the wrong memories were ac-
quired. This puts a large and dominant number
of normal celis in the very areas where the evilly
functioning cells were, and then these new struc-
tures are kept functionally active oftener each day
than the evil ones can have a chance to be active,
and the result is that the new structures not
merely become dominant anatomically and dy-
namically but also psychologically. The child's
disposition is remade—the child is psychologically
reborn. It has acquired new likes, and the wrong
which it previously liked it now neither likes nor
dislikes. A criminal propensityis a dominancy of
evil memory structures, and as soon as a larger
number of morally functioning structures are put
in the same part of the brain there arises a new
dominancy, and if this new dominancy is kept
active it will take the blood away from the old
structures and cause them to atrophy. The time
will come when criminals will not be allowed to
grow up as criminals, but the state will see to it
that criminally inclined children are cured during
early school years. This experiment again shows
the law of cure to be a psychologic one, and it
also shows that the psychologic effect must be
made upon the psychic activities of the cells of
which the human bedy is composed.

It will be desirable to more carefully explain
what I mean by brain-building. When an inci-
dent cosmic stimulus such as light or sound or
pressure affects a sensory nerve-ending there
results a sense-impression upon that nerve-end-
ing, but this sense-impression is not yet a sensa-
tion. Certain transformations of energy must
first take place in the nerve-ending, so that out
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of the sense-impression there arises a kind of
transmissive force, called nervous force, which
travels from that nerve-ending along a nerve
fiber, stopping and being further transformed at
many intermediate sub-cerebral stations, it finally
reaches the cortex and produces at or near the
termination of the fibrous track a series of chemi-
cal and electrical changes; and when these
changes have been effected there results a con-
scious sensation. This conscious experience is
embodied in the structure which has just been
formed, and the refunctioning of that structure is
the essential basis of memory. The refunctioning
of such a structure causes it to send out from jtsell
electric and other forms of waves through fibers
and brain tissue to adjacent cells, thus stimulat-
ing them into associative activity. All sensory
nerves have endings in the cortex, and each class
of sensory nerves have assigned to them a deflnite
area of the brain's topography. The same is true
of the feelings which come from the differentinter-
nal organs of the body, but their functional loca-
tions have notyet beendetermined. The firststepin
brain-building consists in the acquirement of sen-
sation memory-structures, and if a human being
were born withoct any ofthe nine kinds of sensations
that person would never know of the existence
of an outside world The first step of mind-em-
bodiment, the first revelation which Cosmos makes
to human consciousness, is made by means of
sensations; and if any of the sensory activities
have not enregistered in their particular parts of
the cortex the completest possible number of
brain-cells, then that part of the brain will remain
fallow and the corresponding part_of the pheno-
mena of the universe will not be functionally rep-
resented in that person’s mind. The result will
be a mind with some of its parts left out; that is,
it will be ataxic. ‘The second step consists in
integrating the sensory units of consciousnessintio
the next higher conscious element, that is, into
images. The next step is to taxanomically in-
tegrate images into concepts; and the next step
cansists in relationing concepts with each other
in order to arrive at ideas, and so on, through the
stages of reasoning and the different orders of
thinking, A large volume is required to describe
the art of brain-building. The essential part of
the process, from the curative standpoint, depends
upon the capacity of the teacherto produce in the
pupil a uniform enregistration of the dilferent
memories and also to omit from the general pro-
cess no kinds of mentative memories, To prop-
erly develop any class of sensation memories,
each sensation of that class should be repeated
every day, and at the same hour each day, and
for at least six succeeding days. And no sensa-
tion should be repeated oftener than any other
one, The same is true of images, concepts,
ideas, etc. A second important thing to be re-
membéred is that every enregistration should be
pleasurable. Ifthe totality of our conscious experi-
ences with any objzct or phenomenon are pleas-
urable then our state of mind toward that object
will be one of liking or of agreeable wmsthetic or
moral feeling, and our affective state, which in-
cludes all of our experiences with that object; will

be accompanied by emotional conditions which
are wholly agreeable and life-promotive. Uefore-
1 commenced my worl upon the relations between
the emotions and chemical changes in the cells, it
was customary to call all of these changes of a
nuiritive or disruptive character by the name
matabolism. Those changes, which are life-
destroying and which resulted-in a loss of tissue
and energy, were called catabolism, while those
changes which resulted in the gaining of strength
and tissue were called anabolism. The corre-
sponding products were called catastates and
anastates. 1 discovered that depressing and evil
emotions augment catabolism and produce catas-
tates, and also other still more highly poisonous
products which I called toxastates; and that the
exhilarating and happy emctions augmented
anabolism, and produced in. addition to anastates
another class of products which I called eunas-
tates. Now il the affective state of the mind
toward any object or phenomenon is devoid of a
concomitant of unpleasurable sensations and evil |

emotions, the refunctioning of the memory- struc-
ture of that experience, either consciously or sub-
consciously, promotes anabolism in all the cells
of the body; but the presence of any evil sensa-
tion-memories or emotion-memories produces
catabolism. -

We may compare life's memories to a garden in
which have been planted both weeds and flowers;
if we repeatedly water and fertilize the flowers and
not the weeds, the time will spon come when the
weeds will disappear. If we systematically diri-
gate into conscious activity the anabolic memories
of any affective state, 6r group of such states, the
structures in which these good memories are em-
bodied will soon receive all the blood and growth
and the adjacent evil structures will atrophy. I
think it will be apparent that a normal life must
be more than a merely intellectual life—it must be
equally well developed in all of those tender
emotions and =sthetic emotions and moral emo-
tions which constitute the religious nature of the
individual. Successful scientific research is as
much a product of the moral nature as of the ratio-
cinative processes. Aslong as-any one group of
structures in the cerebral cortex, either of an in-
tellectual or emotive character, have not been
enregistered, the mind will be dystaxic and the
health will be incomplete.

1 will give one experiment to demonstrate the
connection between brain-building and the func-
tioning of the internal organs. I will premise by
saying that each organ ol the bedy is composed
of cells which have their own mental activities,
and that these mental activities differ in their
characteristics from those of the cells of other
organs in the same body, each group of cells hav-
ing special capacities and special kinds of labor
to perform for the common good of the organism
in which they are social units, The cells of an
organ must be capable of feeling a stimulus sent
to them, and it must be remembered that only
mind can feel; and these cells respond to this
feeling by adaptive actions and perform certain
results in accordance with the custom which has
arisen out of their previous experiences—such
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phenomena are mental phenomena, and the fune-
tioning of an organism may be described as the
group-mentation of a society of cells. To demon-
strate that such groups of cells can be educated
and then deceived, and then re-educated, I made
the following experiment: Two shepherd dogs
were fed milk containing enough Annatto to
render the milk just perceptibly yellow, and
enough tartar emetic was put into the milk to
give them nausea almost to vomiting. After sev-
eral repetitions, although thirsty, they refused to
drink the milk and the sight of it caused them to
indulge in those well-known expressions which a
dog makes at a nauseous object. In order to
make a still more profound impression upon them
I began to feed them milk in the darlk, and while
"they were drinking the milk colored yellow and
containing the emetic I turned on the light so
that they might see what they had been drinking,
and thus associate that color in the milk with the
nausea which would immediately follow., There-
after they refused to drink mill in the dark. Before
describing the rest of the experiment I wish to
remark, that by this process I had been giving to
that part of the brain and solar plexus and other
sub-cerebral centres, a series of memory-structures
that were catabolic and which caused the affective
state of the dog toward the milk to be accom-
panied by feelings of nausea whenever he saw the
milk and by an emotion of dislike. To show that
these memories have an intimate connection with
the functioning of the stomach, I made still one
more experiment.. I began to give the dogs milk
just about dusk, but without either coloring it or
putting in it an emetic, and thus they were soon
" led to freely drink milk in the dark. I then gave
them milk colored with Annatto, which substance
has no action upon the dog, and while they were
drinking the milk—they had become accustomed
to it for several weeks—I turned on the lights so
that they could see what they were drinking.
Now this milk contained no emetic, but as soon
as they saw its yellow color they immediately
stopped drinking and began to vomit. The re-
functioning of the unpleasant memory-structures
acted directly upon the stomach of the dogin a
manner similar to the emetic, that is, the stomach-
centres of the brain had been educated to believe
that yellow milk was nauseous. Every such cata-
bolic memory interferes with normal digestion.
About threé weeks thereafter I again began to
feed them milk in the daylight, and gradually col-
ored it to a deeper and deeper yellow, but without

putting in the emetic; and in four weeks' time I

succeeded in getting the dogs to drink yellow
mille, and because of a small amount of sugar that
I placed in the milk that had been colored yellow
they soon began to prefer it to milk not colored
yellow ; and. by placing small amounts of emetic
in the uncolored milk, I soon got them to dislike
the normal milk as much as on a former oceasion
they had disliked the.yellow milk.

Mrs. M. had been suffering for nine years from

dyspepsia, consisting not se much of gastric ina--

bility as of improper assimilation. I gave her a
systematic series of training in pleasurable odors
and perfumes and tastes, and a systematic series

of remembrances of pleasurable gustatory and
other hunger-feelings and thirst-feelings, giving
the training at the same hour ¢ach day every day
for two months. The result was a complete
restoration of her assimilative powers and a gain
of twenty per cent. in weight—she had been very
much emaciated—and of more than thirty per
cent. in strength. The additional brain-cells
which I thus placed in the cerebral areas of the
gastro-intestinal tract caused the brain to send
more and better stimuli to the digestive organs
and thus bring about the cure of her disease. I
am not a practitioner and I do not take patients
for pay nor for any other purposes except for ex-
perimental research, neither do I repeat an experi-
ment after T have once satisfied myself of the truth
of the general result. - :

Mr. L. was unable to distinguish as small a
color-difference with the left eye as with the right
eye. By producing upon the eyeball and its sup-
plementary integuments a series of systematic
sense-impressions of the different kinds, and by
giving him sensations upon that eye of many
thousand tints, shades, and hues of color which he
had never before consciously discriminated, and
without trying to test his capacity to discriminate
the differences less than those which he had pre-

- vigusly failed to recognize, I was able in seven

weeks to produce, by means of brain-building of
the seeing areas, a greater power of discrimina-
tion in that eye than in the other one which was
previously most acute.

The conclusion which I wish these experiments
to emphasize is that the functioning of a bedily
organ can be wholly changed, and its abnormal
functioning cured by means of nervous stimuli
sent to these organs from their corresponding
brain areas, and that, therefore, the change must
be effected by the action of the mind upon the
psychic activities of the cells of the organ.

Dirigation—By dirigation I mean the voluntary
power of the individual to confine his conscious-
ness exclusively to the feelings and sensations
which may be noticeable in any selected part ot
the body, and by practice to send to those parts
more blood, and to alter therein the lymphatic
and thermie functions. If I confine my attention
to my thumb and inhibit my attention from all
other sensations and feelings in other parts of the
body, and from all intellections and emotions
which may tend to spontaneocusly arise in the
mind, and if I thus continue to rivet my attention
to my thumb, I soon will become aware of an
increased wmmount of freling in that orvgan. If
this is continued for some minutes a sense of full-
ness and pressure arises, and a delicate thermo-
electric thermometer will record the fact that the
temperature in that thumb has risen a fraction of
a degree centigrade higher than the temperature
in the other thumb; and if a plethysmographic
measurement be made of the volume of the thumb
to which dirigation is made it will be found to
have become larger than the other thumb,

I have elsewhere published an account of these
experiments, but T will briefly repeat them. Into
a glass vessel, wider at the bottom than at-the top,
I introduced my right arm and flled the vesse]
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with water and allowed the arm to rest in the
- liquid, without motion or any straining of the
muscles. Without making the slightest move-
ment I began to dirigate to the right arm. The
vessel had previously been filled with water so
that the addition of another drop would have
caused it to overflow. Thewater was at the tem-
perature of the arm. After eleven minutes’ diri-
gation I succeeded in becoming conscious of

nothing but the feeling of sensation in that arm, .

and shortly thereafter the water began to flow
over the top of the vessel, and in twenty-one
minutes six hundred grains of water had been dis-
placed by the augmented volume of my arm,
Then I dirigated to the other arm, forgetting all
about the right arm. It took some time for me to
lose consciousness of my right arm. Those parts
of my brain in which the right-arm sensations
were enregistered had become functionally active
and filled with bload, and it took some time for
the blood to leave those brain-areas and also for
the blood and metabolism to cease their dominant
functionings in my right arm. We may call this
phenomenon functional persistence. That is, a
functional dominancy tends to maintain itself.
After some minutes of effort T succeeded in over-
coming the functional inertia of my right arm and
te get a functional dominancy in my left arm and
in the corresponding brain areas. Now my left
arm had previously been placed. in a similar ap-
paratus and after some further effort the water
began to assume a lower level in the vessel in
which the right arm was placed, showing that the
‘right arm was shrinking in volume; and the water
beganto run out of the top of the left-hand vessel,
showing that the left arm was augmenting in
volume, .

By placing a surface thermometer upon any
part of my body I can in from five to twenty-five
minutes raise the temperature of that part of the
body by persistently dirigating to that part. I
can also alter the character of the perspiration of
that part, and by continuous dirigation to any one
part of the body it can be caused to grow larger
in size than the other corresponding part of the
body. ' .

Mrs. K., of Philadelphia, having previously been
trained in the art of thus dirigating to any part of
the bedy, was the subject of the next experiment.
She had an almost entire absence of the mam-
mary glands and by dirigating continuously for
one hour each forenoon and one each afternoon
to the left gland it became in fourteen weeks of a
. size more than four and a half times larger than

the right. She then dirigated to the right gland
and in nine weeks it became of the same size as
"the left,

Mr. F., in a similar manner, dirigated to his
left arm, and to that part between the shoulder
and elbow, and in four months it had increased
6 per cent. in its circumference, and the strength
of the muscles in that arm had been greatly aug-
mented. I tested my hand upon the dynamome-
ter several times each day for six consecutive days
50 as to find the utmaost power of my grip; then I
- dirigated to the muscles in my hand five or six
times daily for two weeks, but without using my

hand in any form of muscular exercise what-
soever, and at the end of that time the strength
of my grip had been increased 16 per cent.

Mrs. 5., afflicted with severe chronic constipa-
tion, had to have the stools mechanically removed
every other day for over two years. Of course,
all usual remedies had failed, including the various
enemas and massage. I began by giving her
sensation-memories of touch and temperature in
that part of the rectum which lies below the sig-
moid flexure. This was done by means of warm
and cold water-sprays, which were gradually in-
creased in coldness and warmth up to the point
of giving pain, and the warm and cecld sprays
were rapidly alternated. This process created,
in the corresponding parts of the brain, the sensa-
tion memory-structures of the sensations which I
had succeeded in producing in this atonic part of
her intestine, and the libero-motor discharges
from those brain structures to the rectum enabled
the brain to send more blood and metabolism to
those parts; but the main object of this training
was to enable her to get enough feeling in those
paris so that she could dirigate thereto. She was
then taught the art of dirigation and four times a
day she dirigated to the rectum and in eleven
weeks she was perfectly normal.

The next step in the art of dirigation consists
in repeated practice so as to be able to get the
fullest and completest feeling in any part in the
shortest possible time and this should be practiced
with reference to all parts of the body. This prac-
tice gives the pupil skill in willing the dirigation
and it also gives the person a marvelous control
over the body—the mind takes, as it were, con-
scidus possession of parts over which it previously
had but little governing power, and the health of
every part of thé bedy is augmented. .

The next step in the practice of this art consists
in securing a change of dirigation from one part
in which the dominancy has already been estab-
lished to some other part of the body, so that the
full change may be completed as quickly as pos-
sible and completely as possible. This develops
the power of the system to center all of its forces
upon any one part and augments its capacity for
correlation of functions. For example; after such
a dirigation to a bodily area the sudden exposure
of the body to a draft of cold air will be much
maore quickly followed by a vaso-motor sending
of the blood to those parts so as to prevent chill.

A still further practice develops the power to
differentiate the feeling which arises in the digj-
gated part and what was previously a simple sen-
sation becomes a more complex state of feeling,
that is, several sensations can be discriminated in-
stead of one, and if the pupil dirigate to a particu-~
lar one of these sensations a different result is
obtained than if the dirigation be to some other
one of these sensations, and at this stage arises a
complex state in the art, requiring a small volume
for its description. '

It is well known that in the hypnotic subject the
attention can be confined and directed in such a
way to different parts of the body so as to render
them insensible or to produce other interesting
effects. But hypnotism produces evil resulis in
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the brain and I think that the testimony of scien-
"tific experiment is such as to [prove that hypno-
tism is nearly always dangerous and should be
used only when it is a choicé between twao evils.
One skilled in the art of dirigation can accomplish
much more profound effects and without the
danger of hypnotism. I first studied this matter
in 1876 and made miy mostimportant experiments
in this line about 1890, especially the experiments
herein recorded. I have been able to show that
by dirigation it is easy to produce an action simi-
lar to that produced by most drugs. Thus, it is
very easy by dirigation to produce emesis and
even sudoresis. A-~tribe of American Indians,
whose name I have forgotten, can vomit at will,
I had one patient who could produce in twenty
minutes catharsis, and another who could in two
minutes' time produce upon most of the surface of
his body either pallor or blushing. There are
many people who can shed tears at will. I simply
call attention to these facts to show thatin a scien-
tific art of dirigation there lies a marvelous power
aver all of the functions of the body.

In connection with brain-building the art of
dirigation opens an entirely new field for the cure
of disease and the study of the subject is of im-
perative importance,

A systematic series of researches upon the ef-
fects of dirigation of different kinds to different
parts of the body by persons properly trained,
constitutes one of the lines of researches soon to
be commenced in this laboratory. It will involve
a careful psychologic measurement and a careful
analyses of the excretions and secretions, so as to
determine the precise eflects of particular diriga~
tions.

Medicine and Cellular Mentation—An inci-
dental line of research consists in studying the
effect of medicines vpon the psychologic activities
of the individual cells which constitute the animal
body. I do not mean on pathogenic germs in the
body. This is a small part of the larger subject,
described in the first part of this paper, which has
{or its object the experimental variation of envi-
ronmental conditions to determine what effect
these variations have upon the mentations of an
organism. I have shown that mentation is the
product of two factors, one of which is that of the
organism and the other of which is that of the
Environmental Wheole, of which that organism is
a part, I have shown that every variation in the
physical conditions and forces of the environment
and in the body produces a definite variation in
the mental activity, and wice versa. Now one of
the environmental conditions capable ol affecting
the mind ol a cell is the presence of medicines
and other chemicals. I do not allude to their
chemical action upon the organism, nor to their
food value, nor to their so-called drug-actions as
astringents, tonics, etc., but to the aciions of these
wmedicines wpon the minds of the cells of the tissues
of the body. 1If the uni-cellular organism has for
some time been watched under the microscope
the observer will become acquainted with the
habits of its life, and by experiment it can he
learned what are its likes and dislikes, and what
are the stimuli to which it responds, and what are

the precise ways in which it responds to a given
stimulus, By chemical methods we canalso Jearn
how the excretions of the cell vary under the influ-
ence of different mental activities. When tosucha
cell a small amount of medicine is given for a long
time it will be found that its mental activities have
been modified. Thus I can easily obtund its sensi-
bilities in different ways by different narcotics and
anasthetics, and stimulate its activities by excito-
motors, but such changes belong to the class of
drug-actions and I do not in this paper refer to
such an effect. But when I place in the liguid
medium in which the cell lives most astonishingly
minute doses of certain organic alkaloids—Iess
than the one hundred millionth of a grain a gal-
lon of water—I find that the mental activities of
the cell undergo a slow change, the foods which
it formerly liked it commences to reject, and the
foods which it formerly refused it commences to
eat, and stimuli have different effects upon it than
formerly. Of this I have abundant experimental
evidence. A careful study of the psychic eflfects
of medicines upon uni-cellular organisms is what
I propose to undertake before I commence to study
the effects of medicines in small doses upon the
psychologic activities of the cells in the organs of
the human body. Medicine cannot cure disease,
but medicine can effect, for good or ill, the mind
of & cell and thus lead that cell to perform those
functions which will bring about the cure of the
disease in question. Of course, in addition to
medicines there comes the whole question of foods
and radiant forces, for they also affect cellular
mentation, and they must be studied in the same
general manner as those proposed for medicines.

Technical Facilities—When some months ago T

_began the study of disease and health from the

standpoint of these new lines of investigation, I
did not in my most ardent,moments anticipate
that 1 would have such excellent facilities with
which to carry on these researches. As is my
usual custom, I applied to the subject the art of
menfation and trusted entirely to the results which
my mind would produce when under properly
regulated bodily and environmental conditions. I
applied each function of my mind to each datum
of the previously collected sum of human verified
knowledge upon that subject. I was very much
pleased to find that the first results were in the
line of new instruments of research. I first suc-
ceeded in inventing a method to get increased
magnification and resolving power with, the
microscope, and this makes possible the study of
the minute anatomy of the units of the cells them-
selves. . ‘

The New Double Microscope consists in apply-
ing a second microscope to the already magnified
image of the first microscope in such a manner as
to get not merely increased magnification but
increased detail. I have also applied a third
microscope to the second, and there is no limit .
{o the possibilities of magnification and resolution
except that of the limits of photography.

But New Photographic Techuigue, recently dis-
covered while at work on my microscope, enables
me to photograph with less than the one'hun-
dred thousandth part of the amount of light for-
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. merly necessary, and this extends the range of

photo-micrography up into millions of diameters,

and opens entirely new domains in histology and
_bactericlogy.

A New Microtome enables me to make slices of
tissues very much thinner than has heretofore
been possible, in fact I can divide a cell into sev-
eral hundred separate slices and this enables the
microscope to see, without deflraction of light
through the substance of the cell, the more deli-
cate internal structure of its different parts.

A Parallel-Beam Reflecting Microscope enables
me to view the upper surface of an opaque object
and to get details hitherto unattainable, and by
ase of light of proper wave-length I can seea
short distance beneath the surface of most opague
abjects, and even to see microscopically a muscle
cell through the three skin layers of my finger.
This is a device of great promise.

An Insulated Isolation Clamber consisting of
three rooms, one within the other, the walls of
which contain substances which screen out.from
the inner room all outside environmental influ-
ences, enables me to make psychologic measure-
ments in an unchanging environment, and by
admitting one environmental force at a time can
determine its effect upon each of the mental
faculties. ) :

A Microbnometer enables me to measure the
cubical contents of a blood cell or of a bacillus.

And many other special devices, in addition to’

the usual psychologic and biologic apparatus, are
‘at hand ready for these investigations.
To recapitulate : The foregoing article has

designed to impress upon the minds of my read-

ers the conception that the human body is an
integral functional part of the larger cosmic
organism and that mentation is the result of the
inter-action of these two factors; I have endeav-

" ored to show from the standpaint of psychology

that what has hitherto been called the * vital”
‘and “physiclogical " processes are in reality psy-
chologic processes, and that the life of a cell is
nothing more than its mind; and I ‘have shown
from the basis of psychurgy, that by érain-build-
- ing and  dwoworality-curing and dirigation the
personal mind of the human being can directly
maodify for good or for ill the psychic activities of
thecells of the organs of that human being; and,
finally, to demonstrate by experimental and
other evidence that the fundamental law of cure
is a psychologic one, and that the place where it
must be applied is upon the minds of the cells out
of which the human organism is built; and that
there are two general ways to make this applica-
*tion, 'namely, Grst, by a variation of the environ-
mental and bodily conditions; second, by a vari-
ation of the mental activities of the personal mind
of the organism.

The object of this paper has been to show that
such researches should be made and to indicate
the proper method of making them. By environ-
mental conditions I mean all of the physical things
and forces other than those which constitute the
human being, such as light, electric waves, sound,
chemicals, and so on. By bodily conditions 1
mean the structures, substances and forces oper-

ative iz the organism. Every bodily and environ-
mental condition should he applied, oneat a time,
to uni-cells and to multi-cellular organisms in
order to determine the precise mental effects
which they are capable of producing. Likewise,
every form of mental activity should be studied in
its effects upon the organism of the cell and multi-
cellular organism. Only through such a series of
researches may we ever expect to achieve the
concrete formule and the rules for the cure of
disease by strictly scientific methods, and for the
attainment of highest health. The conviction has
been steadily growing in the minds of scientific
chservers, that medicine is not a science, and that
with the exception of surgery and sanitation it is
not even arational art. Each of the many systems
of therapy and cure contains some small elements
of truth, and if a fundamental law is ever achieved
these separate successes of the present different
systems will be found to be small aspects of a
much larger truth. '

No one who has witnessed the.experiments in
brain-building and dirigation, or who has prac-
tised the art of mentation, or who has seen the
experiments upon cellular meatation, will for a
moment doubt but that the secret for the cure of
disease and the attainment of health is to be
found in the study of the eflects of forces and
mental activities upon the minds of the cells in
the animal body. Hence this paper may be con-
sidered to contain a first statement of a scientific
and fundamental law of cure, to be herealter elab-
orated and rendered more definite by a series of
most interesting experimental researches,

The perfectly normal person has perhaps not
yet been studied, for the simple reason that one
cannot be found. Perhaps no one has had all

“areas of the brain equally developed, and perhaps

no one has ever learned to use all of the intel-
lectual and moral functions. Perhaps there is no
one who has not inherited organic and mental
defects or excesses, and there is perhaps not any
spot on earth where all of the environmental con-
ditions are favorable to the highest health and
mentation. If disease is to be actually cured and
if crime is to be abolished, there is but one royal
road to such an achievement, and that is by a
scientific study of the mind as we find it mani-
fested in living things and asit is capable of being
modified by environmental conditions and by its
own activities.

Nowvemtber 24, 1807.

THE STRUCTURAL (HANGES OF THE BONE-MAR-
ROW AND OTHER BLOOD-MAKING ORGANS
IN PERNICTOUR AWEMIA AND AL-
LIED DISEARES AS INDICATING
THEIR FUNCTIONS AND
TREATMENT.

By M. S. HosMER, M.D., or ASHLAND, WIs.-

THIS subject is so vastthat one can only super-

ficially cover the field in a paper the proper
length for a society. Hence, I will only attempt
to present to yotu the principal and latest opinions
as I understand them.




