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EMENDATIONES.

Page 32, line 7, read: The components of E, or
those of F being

Page 76, line 1, after “ intrinsically ” place a :
Page 218, line 15, read: attraction or repulsion.
Page 363, line 3, read: material for * materials.”

Fig. 88, page 257, in caption substitute Propagation
for “ Polarization.”

Page 600, lines 7 and g, transpose “a” and “g,” and
after the paragraph read: A stream of negative mat-
ter positively electrified (negative chips of oxygen as
anode rays) may emanate from the positive pole of the
radio-active substance, and may constitute rays ‘“a.”
(8136, §144, Fig. 60, Fig. 65). Evidently the end-pro-
ducts are: Metal-chips from cathode; negative oxygen
chips from anode; residual oxygen particles (positive?);
ether as light waves; these modified by chemical re-
actions. '
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ELECTRICITY

THE

CHEMISTRY OF ETHER

INTRODUCTORY SUMMARY

1. The conception that all facts, whether electric,
chemic, physical, physiologic, or pathologic in character,
are based upon the same fundamental principles and are
therefore related, leads to the formulation of the fol-
lowing propositions as a statement of factors of differen-
tiation in forms of matter or forms of force, as manifested
in natural phenomena:

1. That ether is the simplest form of matter; that it
is molecular, and that it has a chemistry (Fig. 1, A).

2. That electricity is the chemistry of ether—that
dissociation and association of ether atoms or units
constitute electricity in the broadest sense of the term
(Fig. 1, B).

3. That the ether-unit or atom termed positive rep-
resents a unit of matter characterized by inherent
attraction, and the ether-unit termed negative repre-
sents a unit of matter characterized by inherent
repulsion; that these are the units of all matter and
all force; that their differential characters are best
studied under the simplicity of electric potentials; and

that ether-units or atoms are definite, and may be
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10 ELECTRICITY THE CHEMISTRY OF ETHER §1

negative primary molecules of ponderable matter, each
being equal in potential to a free unit of ether, or an
ultimate unit of electricity —in the vacuum tube similar
molecules have been demonstrated to be carriers jof
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Fig. 1.
Potential Differentiations.
electricity, and to be one thousandth the mass of the
hydrogen atom; D', D, differentially electrified bodies
with uniform induced fields, the induction being demon-
strable by placing a conductor within the field ; g, E,









PART I

ELECTRO-CHEMISTRY AND
ELECTRO-PHYSICS

CHAPTER I

FUNDAMENTAL PRINCIPLES

2. Electricity, Chemistry, Physics, and Physiology
present numerous problems which must be solved by the
formularization of laws fundamental to all. The gen-
eralization must embrace all facts. Principles which
are ultimate must be component units of all laws, and
a law that has exceptions to its applications cannot be
fundamental. A hypothesis must lead to the explana-
tion of all facts of the subjects to which it pertains;
one established fact contradicting the hypothesis is
destructive to its fundamentality and to its correctness.

The hypothesis on which the subject-matter of this
work is based is that tke ether is the simplest form of
malter—that it represents units of matter and units of
force common to all matter and to all forces, and that the
ether-units or ether-atoms are fundamental and ulti-
mate. Having adopted a hypothesis our effort will
be to follow it wherever it may lead, irrespective of
accepted theories. The value and correctness of the
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40 ELECTRO-CHEMISTRY AND ELECTRO-PHYSICS § 23

ference in the character of the ether atoms as repre-
. senting unit-matter, The important fact that their
union is complete neutralization or zero confirms the
differentiation.

As all natural phenomena depend upon the ele-
mentary properties of ether-unmits, it is important that
these properties should be defined correctly. The

Representations of Attraction and Repulsion of Ether-units
as manifested in Electrifications.
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§ 40 ETHER 83

by an analytic reaction between ether and ponderable
matter. Hence the question of the relationship of all
electric charges to the body charged presents itself.
The conception is reasonable that between electric
charges and the units of ponderable matter of intense
chemic potential and of opposite quality to the electric
charge, there may exist an intimacy of the same char-
acter as the relationship between the constituents of
molecules. To maintain the universal equilibrium of
matter and force a certain relative placement of units,
is imperative. The relative placement gives potential
based upon the distance asunder of neutralizing units.
The aggregate distance, the aggregate potential, and
the relative placement in its entirety, never vary; a
disturbance of either at a certain point is a disturbance
of all, and is equilibrated by a disturbance of equal
value at a distant point.





































































106 ELECTRO-CHEMISTRY AND ELECTRO-PHYSICS

§64

potential being ome volt per lineal centimeter of the

electrolyte:

TABLE OF CATAPHORETIC SPEED OF ATOMS

Hydrogen 1.080 centimeters per hour.
Potassium o0.205 centimeter per hour.

Sodium 0.926 “

Lithium  o0.94 “
Silver 0.166 “
Carbon 0.213 “
Iodine 0.216 “

13

o

13

13

(13

13
$¢
13
(13

({3

The table is valuable in demonstrating the principle
of atomic differential speed. The relative speed, how-
ever, will differ if elements of greater potential are
present in the electrolyte. Thus with oxygen and
iodine in the electrolyte the current would electrify
oxygen to the extent of its capacity before charging

the less negative and heavier iodine.













































































































































154 ELECTRO-CHEMISTRY AND ELECTRO-PHYSICS § 105

accomplished by measuring the whole current, one
tenth of the current, or one hundredth of the current,
the part not measured being diverted by means of 2
shunt (Fig. 42).

If a circuit divides into branches as shown in Fig.
42, the current divides also. Any branch of a circuit
serving as a by-pass to another branch is termed a
shunt. The amount of current passing through one
branch, A p B, will have a relation to that passing
through the other branch, A ¢ B, inversely propor-
tionalto the relation of the resistances of the paths (§ 17).















§111 BATTERIES 159

Copper, having a less positive potential (§ 36) than
zinc, neutralizes in a less degree the radical SO,.
Therefore the molecule of copper sulphate has more
potential than the molecule of zinc sulphate. Accord-
ing to the law that molecules tend to reconstruct under
a lower potential the negative radical, SO;, leaves the
copper and unites with the zinc. The difference
between the potentials of zinc sulphate and copper

Fig. 44.
Diagram of Daniell Cell.

sulphate is set free as an electric current, that is, the
zinc sulphate molecule has a smaller induced field than
the copper sulphate molecule, and polarized ether is set
free by the reconstruction.

The zinc plate is continually losing zinc and the
copper plate is continually gaining copper molecules.
The solution of copper sulphate is kept saturated from
the crystals of copper sulphate. The chemic action
is probably accomplished by displacement, there








































































§134 ROENTGEN RAYS 183

When the Roentgen rays strike against metallic
surfaces they are not deflected but irregularly diffused,
The diffusion differs from reflection, not omnly in its
irregularity, but also in the important fact that the rays

'Fig. 56.
Typical Tubes.

themselves are changed in character. In this change
they approach more to ordinary light, and their power
of penetrating through flesh and wood is diminished.








































































§ 146, 147 SOUND 207

responding motion taking place in the other. This
obviously follows from the impenetrability of ultimate
units.

146. The principles of reciprocal transmutation of
motory influences apply more distinctly to the pon-
derable molecule and atomic ether, the latter being
adherent to the former. It is upon the principle of
motory reciprocity that the telephone is constructed, a
description of which is herewith given.

Fiy. 68.
Representation of Section of Telephone.

In Fig. 68 A, A* represent diaphragms at transmitter
and receiver ends of the telephone; B, B? bars of iron
around which part of a circuit, ¢, ¢ is coiled, E being
a battery. When a current flows, the iron bars are
magnetized, and surrounding each of these is an induced
field of intense electrification—ether polarization (§ 66)

(Fig. 69).
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Rig. 69.
Cross-sectional Area of Circuit with Induced Fields of Polarized Ether.

147. When the diaphragm vibrates in respomnse to
the voice, the vibration is communicated to the polar-
ized molecules in the induced electric field, and thence
























































































































§ 168 BLOOD 247

During muscular contraction the anisotropic sub-
stance imbibes from the isotropic; and the presence of
a calcium salt is necessary to coagulation. When, as
in the case of certain salts, the potential of the crystal-
lizing molecule demands additional atoms of a certain
total positive potential in order to crystallize, these
may be furnished by molecules of water. When crys-
tallizing or coagulating molecules have relatively larger
potentials, as in the case of the molecules of fibrinogen,
they require associating molecules of specific dimen-
sions and of specific inductive potentials, so that the
aggregate molecular association possesses symmetrical
hemispheres with equipotential poles and polar fields.
If the globulins, nucleo-proteids and other blood-ele-
ments are bases of physiologic units—chromosome
and cytoplasmic elements of broken up leucocytes (the

OO00000

Fig. 81.
Depolarized Molecules of Negative Potential—Unequal Hemispheres.

0000V

Fig. S2.
Depolarized Molecules of Positive Potential—Unequal Hemispheres.
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Fig. 83.
Polarized Molecules of Positive or Negative Potential ~Equal Hemispheres
—Coagulation.
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Fig. 84.
Polarized Molecules of Positive or Negative Potential—Equal Hemispheres
—Crystallization.









250 ELECTRO-PHYSIOLOGY § 169

are attracted and its negativities are repelled—it polar-
izes and its distal pole excites an adjoining molecule;
thus coagulation is effected if the other essentials are

present.



CHAPTER XII

THE NEURONE

170. The term neurone was first used by Waldeyer,
and was defined as the histologic unit of the nervous
system. It consists of a cell body, with protoplasmic
and axis cylinder processes, end arborizations and col-
laterals. The neurone is a distinct physiologic body,
having no break in the continuity of its conducting
structure, and it is believed that its branches do not
anastomose with those of other nerve conductors. The
neurone, however, cannot be termed an ultimate nerve-
unit, as a part of it is capable of function; and to the
ultimate nerve-unit the term, neuromere, should be
applied, as the term, sarcomere, is applied to the
muscle-unit. A nuerone is analogous to an electric
body, made up of a number of parts, all of them con-
ductors, surrounded by an insulating medium.

171. On looking for an electric body with which to
compare a neurone, the author selected the conductor—
comb, fork, conducting wire and electrode—of a static
machine. This body is excited at the comb, manifes-
tations appear at the electrode, and it is insulated by
non-conducting material, and so far resembles the neu-
rone. There is no doubt that the neurone is physio-
logically insulated; but owing to its special form of
conduction it is not necessary that the insulation be
electric in character. In fact we know that all soft
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272 ELECTRO-PHYSIOLOGY § 179

electric conditions at the terminals of the neurones,
each neurone being a complete dynamic body with a
positive and negative magnetic pole. Therefore, at the
neurone terminals there are induced magnetic or neural
fields with an intensity depending on the degree of
nerve action within the neurone. The induced field at
the forward terminal excites all dendritic terminals
within its sphere, thus the nerve movement progresses
by induction (§ 65—67, § 185) from one neurone to
another.

The fundamental differential character of vibrations,
sensations or impulses passing along neurones will be
considered in chapter on vibrations (§ 269).













































































































































§ 208,209 TROPHIC NERVES AND GLAND-CELLS 319

and in the sequential physiologic conditions depend-
ing on different environment.

208. The result, then, of nerve action on the gland-
cells is dissociation of certain positive and negative
atoms from the structure of the cell-unit. The ions
eliminated are in the nascent state, and will take one
of the following courses:

7. They may combine, forming simple compounds.

2. They may react on salts that may be present.

3. By anabolism they may be incorporated into
adjoining carbohydrates or proteid bodies.

The course will be influenced by the character of the
proximate material and by the degree of pressure
essential to the metabolic change.
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‘ Fig. 105.
Gland-cell Polarization.

209. In Fig. 105, A represents the peripheral ter-
minal of a sensory nerve—the glosso-pharyngeal or
lingual; B, a cerebral center; and c, the terminal of
an efferent nerve—the chorda tympani—in contact with
an epithelium or gland-cell. The spheres indicate
polarization of units in the protoplasm of a gland-cell
in a ciliary or linear form; the morphology of the
cytoplasm being modified in other gland-cells. The
polarized potential at the terminal, ¢, will produce
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done towards dissociation, and places a potential in the

polarized body. The atoms of a molecule polarized are-
partly dissociated, and are therefore in a position to

unite with another molecule with which they may be

incapable of uniting under ordinary conditions. Obvi-

ously induced polarization is an important factor in the

production of physiological phenomena.

Fig. 106.
An Enzyme and Its Polarized Field.

213. The enzyme-molecule is a body of high poten-
tial, probably of negative quality, and therefore has an
induced or magnetic field. The molecule H,O coming
within the influence of this field becomes polarized, and
when under polarization it is capable of hydrolysis. A
molecule of cane sugar, also positive, coming within
the magnetic field is split up thus:

ClezzOu + H,O = Cs leos + Ce leos

Cane sugar Dextrose Levulose

When the reconstructed molecules leave the induced
field otherstake their place, and this cycle continues
indefinitely, or until the enzyme is destroyed by con-
ditions of temperature, or by coming in contact with
substances of strong chemic affinity which break it up.
" It is possible that the process of hydrolysis effected
by enzymes may enter largely into the metabolism of
tissues. The polarization of water by molecules of
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GLAND DIFFERENTIATION.
. ! . I Graafian
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| | vesicle.
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Of late various extracts from glands—the thy-
roid, the adrenal, ovaries, testicles, etc.—have been
prepared. They no doubt possess by their molecular
constitution a very high potential, which is capable of
replenishing the stored energies of muscle and nerve.
However, more detailed and exact experiments are
necessary before their scientific value can be estimated.
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rent is felt, or whether a cell of the blood emerges from
a gland loaded with potential, depends on the place-
ment, connections and surrounding conditions, and not
upon an alteration of principle in the polarizable mole-
cule or cell of high potential.

The following partial classification of function is
made: -
1. Function depending directly on the polarization
of the unit:

(a) Propagation of polarization—conductivity in
nerves, muscles, glands, leucocytes.

(4) Modification of form by polarization—con-
tractility in muscles, leucocytes.

2. Function depending on results of polarization:

(@) Ions of waste uniting with other molecules

—metabolism in glands.

(6) Ions of waste uniting and freeing energy
which is transformed into electric currents—prop-
erty of electric organs.























































































§ 240 FERTILIZATION 365

alternately polarize and depolarize, and specialization
resides in environing conditions. It is seen that certain
salts cannot crystallize without the water of crystalliza-
tion, that coagulation cannot take place without the
presence of calcium, and that muscular contraction is
only effected in the presence of certain salts in the iso-

—

Fig. 113.

Stages in the fertilization of the egg (continued from Fig. 112). ¢. Ten
minutes after entrance of the spermatozoon ; the male and the female
pronuclei have met near the center of the egg and the fusion has
begun; the former has becowe enlarged and its chromatin has become
loosely reticulated ; the sperm-aster has become enormously enlarged ;
the single centrosome has been divided into two, which lie upon either
side of the sperm-nucleus. bD. Still later after entrance of the sper-
matozoon; the two pronuclei have united to form the first segmen-
tation-nucleus; the sperm-aster has become divided into two asters,
which have moved to opposite poles of the nucleus; the egg is now
ready to undergo segmentation. (From the American Text-Book of
Physiology.)


































































§ 245 CELL-DIVISION 387

ulus to the polarization of the other. The cytoplasm
therefore confers motile properties on the cell, as is
evidenced in bacilli, spermatozoa, and leucocytes.

The chromosome molecules passing from the nuclear
sphere into the cytoplasmic area become independent
or semi-independent bodies. As they have specific
negative potentials they have specific distances asun-
der. These distances are commensurate with the in-
duced areas, which are filled with hyaloplasm. They
possess no intrinsic force that would induce a fibrillar
formation; but an external stimulus or impulse will
pass through them as a motary wave, and according to
its direction will force them into lineal extension. It
is conceivable that a nervous impulse entering a mass
of these highly sensitive, and delicately balanced but
irregularly placed units, will polarize and thus cause
them to assume a structure of fibrillar character. Thus
the basis of nerve conducting structure is formed from
potential units brought into symmetrical order by the
force which passes through them. Moreover, a fiber
may extend itself by the distal or positive pole of the
terminal unit attracting another unit, thus bringing it
into line. The non-vital fiber as it appears to a micro-
scopist must differ considerably from the vital fiber.
In living tissue each physiologic unit must be a dis-
tinct body independently performing the fundamental
action of polarization, and it must have, as shown in
the muscle unit, an induced sphere; on the loss of
vitality with a change of temperature and pressure an
analogous change to coagulation of the blood must
occur in nerve tissue, and consequently the fiber must
have lost those conditions which are essential to con-
ductivity. A study of electric conductors and nou-
conductors will make this clear—a molecule must have
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the repair of nerve, or even of muscle, and lay the
foundation of units, being then built up to negative
potentials by the nutrition of the part?



CHAPTER XX

THE INFLUENCE OF ELECTRICITY ON NUTRITIVE

PROCESSES

246. A correct conception of the important influence
of the nerves on gland-cell action, on the circulation,
on metabolism and on excretory processes, will make
it obvious that electricity through the nervous system,
if not more directly, is a powerful agent in aiding the
nutrition of the body. Further, when it is considered
that chemic action, taking place in all parts of the
body, may be transformed into electric currents or po-
tentials, which through their direct or inductive influ-
ence produce osmotic action, causing an alkaline reac-
tion to appear at one surface and an acid reaction at
another, and that these currents have electrolytic and
cataphoretic local influences, it will be readily conceded
that electric force is a factor of first importance in
vital activity, and that electric applications have a
powerful influence over nutritive and other physiologic
processes.

247. The mechanical effects of the faradic current
by acting on the muscular system, and thus affording
passive exercise and massage, and by its acting reflexly
on the nerve centers,and sweeping katabolites into the
excretory streams, has a positively beneficial influence
on nutrition. This is particularly the case in general

395
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Applications made directly to the testicles, or to the
perineum, and the spine will increase the secretion of
the spermatic fluid.

The action of absorbents is stimulated by electric
currents. This action of electricity is best exhibited in
morbid growths, as fibroid tumors, hypertrophies, effu-
sions such as hydroceles, pleuritic effusions, or enlarged
glands. '

Static electricity as a regulator of functions is not
surpassed by any other remedial agent. It tends to
bring the circulation, respiration, secretion and excre-
tion, and irritability of the nerves towards a normal
condition. Metabolism is increased and the absorbents
are stimulated. More oxygen is taken into the circu-
cation and the ability to sleep is improved. It is a
useful massage through the use of sparks. Static elec-
tricity may be used as a counter irritant, as a stimulant
‘or as a sedative at the will of the operator. It excites
the specialized neurone to functional activity, and stim-
ulates all organic cells to physiologic action by setting
free their inherent potential. It promotes nutrition
both local and general; and has marked circulatory
effects through its action on the vaso-motor nervous-
system. By its action on metabolism and its influence
on the absorption of oxygen it produces a feeling of
refreshment.
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ters that control the movements of various parts on
the opposite side of the body. Experiments show that
the surface of the brain is electrically excitable.

255. LExternal Application. When the galvanic cur-
rent is applied by the longitudinal method—one elec.
trode on the forehead and the other on the occiput—
there is slight if any tendency to vertigo. This is also
the case where one electrode is placed on the summit
and the other indifferently on the body. On applying
the current transversely—from temple to temple or
from mastoid to mastoid—dizziness is felt, continuing
during the application and accentuated at the moment
of opening the circuit. There is a tendency to lean
toward the positive pole during the passage of the
current, objects appearing to move in the same direc-
tion. On opening the circuit the reverse order of move-
ment and seeming movements occur. Hitzig enumerates
several degrees of giddiness produced- by galvanic ap-
plications. There may be a mere fullness of the head.
This 'is accompanied by movements when stronger
currents are applied; still stronger currents produce
staggering. Movements of the eyeballs have been
observed to accompany the other phenomena.

Hitzig advanced the following theory to account for
the differential action of the galvanic current in trans-
verse and longitudinal applications: When similar
centers of the right and left lobes are under anelectro-
tonus or. are under catelectrotonus, as they are in
longitudinal applications, they are equally and symmet-
rically influenced by the current. When the current
is used transversely centers of similar function in the
right and left lobes are affected unequally, one being
under anelectrotonus and the other under catelectro-
tonus. In the latter case there is a disturbance in the
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Fig. 120.
A, longitudinal application of galvanic current to brain; B, transverse
application of galvanic current to brain.
404









§ 259, 260 SYMPATHETIC NERVES 407

may be from one to ten milliamperes. Applications to
the ear may be made by filling the external auditory
canal with water and firmly pressing one pole on the
tragus, the other being placed indifferently.

259. Olfactory Nerve. The sénse of smell can be -
perceived on stimulating the olfactory neurones by
electric currents. v

Gustatory Nerve. If a piece of zinc be applied to
the upper, and a piece of silver to the lower surface of
the tongue, an acid taste will be perceptible under the
zinc plate and an alkaline taste under the silver. This
arrangement creates an electric cell with a potential
resident in the organic molecule.

The peculiar reaction produced by electric applica-
tions to the gustatory merve is generally described by
patients as “ metallic,” “coppery,” etc. The character-
istic taste is produced in closing the circuit, remains
during the application, and sometimes continues for
hours afterwards. '

The sensation of taste produced by electric stimula-
tion of the gustatory mnerve is caused by the distinctive
frequencies of vibration of this specialized nerve.

ActiON OF ELECTRICITY ON SYMPATHETIC NERVES

260. In 1832 Claude Bernard demonstrated that fol-
lowing division of the sympathetic nerve there is
flattening of the cornea, contractton of the pupil, retrac-
tion of the eyeball and congestion of the conjunctiva,
with a rise of temperature. Electric stimulation of the
cephalic end of the severed nerve caused these phenom-
ena to disappear. Brown-Sequard’s experiments on
animals demonstrated that division of the cervical sym-
pathetic produced, after a lapse of a few months, partial
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eliminated by the kidneys. The paralysis of central
efferent fibers to the liver will prevent the function of
turning glucose into glycogen and prevent an im-
portant storage of energy. The diabetes therefore de-
pends upon the sugar of the blood not being converted
into glycogen, and the cause is hepatic congestion
arising from vaso-motor paralysis. When the normal
amount of glycogen is stored in the liver, diabetes may
be caused by over stimulation of cerebro-spinal nerves,
thus supplying the blood with glucose, beyond the
measure of consumption, within certain periods.

Stimulation or paralysis of the sympathetic influences
the functions of the kidneys, spleen and the entire
genital apparatus.
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Fig. 121.

Diagram showing nervous mechanism of heart. The symbols ® and O

signify positive and negative qualities, or plus and minus, and
the arrows show the directions of the waves: A, endocardiac nerve
terminal shown as negative during normal polarization, stimulated
by positive blood serum; B, intracardiac nerve center, showing
positive afferent terminal and negative efferent terminal: ¢, nerve
center in Medulla, showing positive afferent terminal and nega-
tive cfferent terminalss D, cardiac muscle and positive nerve ter-
miunal; E, endocardiac nerve terminal shown as positive, as fiber
is stimulated from the cut pneumogastric; F, cut pneumogastric,
showing negative leading off point; G, muscle terminal of intracardiac
nerve fiber shown as negative, as endocardiac leading off point is posi-
itive; H, the same center as B, but reversely stimulated. For the
purpose of more clearly showing the reactions the intracardiac nerve
centers are not placed within the structure of the heart, and the mus-
cular terminals of nerves are shown on one side, and the endocardiac
terminals on the opposite side of the diagram.
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be made directly by placing one electrode inside the
organ and the other on the abdomen, or both exter-
nally, contractions being thus produced. The uterus
responds to both currents and to either pole, the con-
traction being similar to that in other involuntary
muscles.

The walls of the blood vessels contract slowly when
currents are applied directly. The action is similar to
that of ergot. When electric currents are applied ex-
ternally clinical evidence shows that contraction of the
small arteries is produced. The larger arteries, not
having so much unstriped muscular fibers, do not re-
spond so readily.



CHAPTER XXIII

NEURAL VIBRATION

269. Physiological vibratory action constituting nerve
function may be divided as follows:

1. Simple polarization of the vibratory conductor.
This, the primordial principle of all sensation, im-
plies polarization of physiologic units or molecules—
the neuromeres—constituting the conductor. Itisa
primordial state in development before conscious sen-
sation arises and becomes specialized, and even before
the neurone is evolved. In the simpler forms of
animal life it is the only form of sensation; no doubt
it is also a property of plants. In the neurone of
common sensation and in all efferent neurones func-
tion seems to be effected by this form of vibratory ac-
tion, the latter, however, being responsive to rhythmic
stimulation. Its modification resides in its intensity
and continuity. Polarization is the basic element of
all neural vibratory action, including special sensa-
tion. The sensation of temperature belongs to the
simple form, the change in temperature increasing or
decreasing the pressure on the mnerve-terminal or
modifying the intermolecular spaces of the units,
thus producing polarization. The heat movement is
similar to that in crystallization and the principle is
the same (§ 148, § 149).
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§ 282 NEURAL VIBRATION 437

The vibratory zero resides in the molecule of ether.
Vibratory potential increases towards positivity or neg-
ativity according to the character of the molecules
(§ 19, 20). Responsive sensitiveness is in direct pro-
portion to the potential of the molecule and inversely
to the molecular weight (§ 1, § 253); but the frequencies
appear to depend upon a specific balance of these factors.
The molecule of ether, having no molecular weight
and no potential, is only capable of imparting vibra-
tions by propagation through its impenetrability and
elasticity; but when ether is polarized it has a poten-
tial) and still having no molecular weight, it is ex-
tremely sensitive to vibratory influence. Consequently
the induced electric or magnetic fields of charged
bodies and of molecules of high potential are ex-
tremely sensitive to vibratory influence.

Vibratory medicinal agents include a large number
of drugs, such as ergot, digitalis, belladonna, ether,
aconite, etc., but the scope of this work will not permit
of the discussion of their action in detail.

282. Closely connected with this part of the subject
are stimulation and inhibition of muscular action
through the medium of the nerves. The slowing or
quickening of the -heart’s action by stimulating the
pneumogastric or vaso-motor mnerves, has been ex-
plained by the author in previous writings on the
hypothesis that there exists a different rate of vibration
in the axis cylinder of these nerves, and that their
respective periods are in part complementary, their
union thus producing a result similar to interference
in the phenomena of light and sound. The explana-
tion of inhibition has been given in this work (§ 264)
as an efferent impulse in an afferent nerve, the impulse
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When during sleep individual neurones or groups
of neurones polarize they spin out vibrations from cen-
tral storehouses of vibratile energy, and the sleeper
dreams.

HypNosis

289. A condition which to some extent appears sim-
ilar to sleep, but which has none of the superficial
signs of the latter, has been called hypnosis. The
essential elements seem to be a fixity of attention and
obedience to stimuli. A hypnotized person is in a pas-
sive state, and under the influence of the hypnotizer,
and believes everything that the hypmnotizer tells or
suggests to him. This is different from sleep, in fact
the state of hypnosis is fundamentally the opposite of
sleep, sleep being a state of depolarization, and hypno-
sis a state of fixed polarization, at least of part of the
nervous system of the hypnotized individual, with his
nerve vibrations acting in sympathy with those of the
hypnotizer. Hypnosis is a tetany of a certain nerve or
group of nerves, and the polarizing excitant is suggest-
ive influence. Further the suggestion is accompanied
by a fixity of polarization of the hypnotizer’s nerves by
an intensity of psychic force. It is a higher potential
taking possession of a lower, but the two potentials
must have a sympathetic rate of vibration as in trans-
mission by wireless telegraphy.
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length of the ordinary seance, this need not be taken
into account. _

292. Density. By density is meant the quantity of
electricity passing through a given cross-sectional area
at any moment. Electricity may be compared to a
river which flows through a narrow passage, spreading
out on a plain, and then collecting its waters to flow
through another narrow at the opposite side. In the
spreading of its water on the plain the river cuts a
channel here, and leaves an island there, according
to the resistance made to its force, but the waters
collect at the strait beyond and rush on with increased
speed.

So it is with electricity: It passes through an elec-
trode, spreads out in the body according to the law of
resistances, leaves a bone untouched as water leaves an
island, and concentrating in tissues of less resistance
tears the unstable molecule apart by electrolytic ac-
tion, and carries another along by cataphoresis, and
condenses at the opposite electrode as does the stream
at the narrow.



PART III

ELECTRO-PATHOLOGY

CHAPTER XXVI

293. A scientific therapy demands an exact knowl-
edge of the fundamental pathologic conditions which it
is desired to normalize. This is as trne as the con-
verse, that the action and character of the therapeutic
agent must be understood in its differential relationship
to physiologic and pathologic conditions. In this
chapter only such diseases will be referred o wkase
pathologies can be cleared up by approaching :=e=
trom the standpoint of the fundamental princinles ol
down in this work.
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§ 295 HYSTERIA 461

of polar potentials. The excited fiber, P A, is reflexly
connected with the cortex by the extension fiber, A B,
and the latter has its negative pole in the thalamus

and its positive in the cortex. This polar arrangement

Motory region M Sensory

Center of vision

O Positlve Pole
Amasaaurosis
Am!

blyopis @ Neogutive Pole
+
B

Volitional paralysis P

Contractures Anesthesia Poipt of irritation
Tremor Hyp i Perip .
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Fig. 125.

Diagram Illustrating Manifestations of Hysteria.


































































§ 302 FIBROID TUMORS OF THE UTERUS 483

dimensions, and in properties. From a fixed cell such
as that of muscle or connective tissue, pathologically
endowed with the properties of reproduction, it is but a
step in differentiation to the cell of the sarcoma or can-
cer. A wandering pathologic cell may be planted,
nourished and reproduced wherever primary ions are
produced in proximation to lymph. Thus along the
route of the lymphatics cancer cells flourish. The
conception here presents itself that the endothelial layer
of cells of the lymphatics may have an important
function in the production of ions which physiologically
modify the lymph.






























§ 305 GALVANIC POLAR DIFFERENTIATION 493

BLoop ELECTRIFICATION

Polarization of E le"ments

Small, hard, dark clot.

Large, soft, yellowish clot.

ELECTROTONUS

Anelectrotonus.

Sedative when potential is kin-
etic (galvanic).

Stimulating when potential is
static (static electricity and
chemic potentials).

Catelectrotonus.

Stimulating when potential is
kinetic (galvanic).

Sedative when potential is
static (static electricity and
chemic potentials).

CONTRACTION OF MUSCLE

Requires more amperage to con-
tract on closing.

Requires less amperage to con-
tract on opening.

Requires less amperage to con-
tract on closing.

Requires more amperage to con-
tract on opening.

CaraprHORETIC AcTION ON CELLS, ETC.

By direct electrification of mov-
able cells strong currents
carry them toward the neg-
ative poles.
induction weak currents
carry them toward the pos-
itive pole (2 237.)
Proteids, hydrocarbons, etc.,
by induction, seek the
negative pole.

By

THERAPEUTICAL

Germicidal.
Drying.
Depleting.
Contracting.
Coagulating.
Hemostatic.

Denutritive,

Y.essens cedema and inflamma-

tion.
Hardens,
Lessens mucous secretion.

Direct electrification does not
affect position of the cell
owing to cell negativity
(g 61, & 353).

By induction the cell seeks the
positive pole,

Cellular negative elements, by
induction, seek the posi-
tive pole.

CONSIDERATIONS

No germicidal effect.
Moistening.

Congesting.

Dilating.

Liquefying.

Increases hemorrhage.
Promotes local nutrition.
Increases local vascularity.

Softens and absorbs.
Increases mucous secretion.






























§ 310 GALVANIC AND FARADIC CURRENTS 503

and therapeutic effects the difference is one of degree
and not of kind. However, in the complex reciprocal
reactions that take place between organic tissues and
the various currents, in their numerous methods of
administration, the difference in the results is so great
as to amount practically to a difference of kind. There
is but one division of electricity that is based on a dif-
ference of kind, that is a division made on the differen-
tial fundamental characters of the positive and negative
ether atoms. These differential properties have not
been fully investigated, but that the positive has com-
paratively a greater degree of concentrativeness, and
the negative a comparatively greater degree of diffusi-
bility, experimentations have made clear (§ 28, § 33).






























§315 LEYDEN JAR CURRENTS 513

LEVDEN JAR CURRENTS

315. Leyden jars are employed for the purpose of
re-enforcing the action of static machines, and they are
valuable in this respect when owing toa humid atmos-
phere the high electro-motive force of the machine
cannot be maintained.

Franklinic Induced Current. When a pair of jars
are connected with the prime conductors of a static
machine and the outer coatings connected by‘a pair of
conducting cords, the inner and outer coatings of the
jar will bear the same relationship to each other as the
primary and secondary coils of a faradic apparatus.
The current furnished by this method is called the
static induced current. It is quantitatively regulated
by the specific inductive capacity of the jar, by their
size and by the pressure—electro-motive force of the
static machine. It is qualitatively modified by the
interruption—frequency —which depends upon the rate
of revolution. The static induction currents correspond
in quality to high frequency and high tension faradic
currents, but can be made to excel the latter both in
tension and frequency of interruption.

The claim has been made that the Leyden jar in-
ductive currents have superior power in relieving pain
and contracting muscles, owing to their intense oscilla-
tory character.

The following is a summary of the medical results
attained in 1881 by Dr. Wm. Morton, to whom just
credit is given for priority in production and use of the
franklinic induced current: *

* Report of Special Committee, appointed at the Tenth Annual Meeting
of the American Electro-Therapeutic Association, September 27, 1900.






CHAPTER XXXI

THE SINUSOIDAL ALTERNATING MAGNETO-
ELECcTRIC CURRENT

316. It is claimed that this current produces physio-
logic effects characterized by painlessness, and compara-
tively great penetrating power. D’Arsonval showed
that the sensory and motor effects were in direct pro-
portion to the variation of potential at the point excited.
Kellogg described the effects produced by a sinusoidal
current from an apparatus designed by himself as fol-
lows:*

“When rotated slowly and connected with sponge
electrodes, held one in each hand, vigorous contrac-
tions are produced in each arm, and in alternation,
nearly all the muscles of the arm seeming to partici-
pate in the contractions. When one electrode is placed
in contact with the feet and the other held between the
two hands, the muscles of both extremities are made
to contract vigorously. The contraction is spasmodic
rather than tetanic in character. By proper adjust-
ment of the current, strong muscular contractions may
be induced without the slightest sensation in the skin,
and without any painful sensation whatever. With
one electrode placed in the rectum or the vagina, and
the other upon the abdomen, strong contractions of the

* International System of Electro-Therapeutics.
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$317 CURRENT-INTERRUPTION 521

less than 497 billion (red), and greater than 728 billion
per second (violet).

‘“The acoustic nerve is in the same situation as re-
gards somorous vibrations. Below and above certain
vibratory periods musical sounds no longer exist, and
the ear remains insensible to these vibrations. The
human body does not behave like a metallic conductor.
Currents of great frequency, in the place of flowing on
the surface of the body, penetrate into the body and
influence nerve-centers deeply situated, both directly
and by producing induced currents. Whether these
currents are direct or induced, the sum-total of the
energy which traverses the body remains the same,
and the result is the same in both cases. By employ-
ing a current of great frequency, the body is traversed
without showing any reaction by currenis, the energy
of which would destroy it if the frequency were lowered.
‘We can explain this innocuousness by the absence of
excitations, or, better still, by supposing ‘that these
currents exercise upon nerve-centers and muscles the
remarkable special action studied by Brown-Sequard
under the name of inhibition. Experiments, in fact,
demonstrate ‘in the most striking manner this inhib-
itory action of currents of great frequency, as we shall
now show:

‘7. The tissues traversed by these currents become
rapidly less excitable to ordinary excitants. This
diminution shows itself by a remarkable analgesic
effect produced at the point where the current pene-
trates the body. This analgesia persists, according
to the case and subject, from one to twenty minutes.

‘2. The vaso-motor system is powerfully affected.
If, for example, the mercurial manometer is placed
in the parotid of a dog, the arterial pressure is ob-
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either is a disturbance of the vibratory equilibrium in
which there are alternating rest (electric) and polarized
(magnetic) conditions, and with varying nutritional
and waste modifications.
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LocAL APPLICATION OF ELECTRICITY

320. Electricity is applied locally when it is desired
to influence a locus morbi which can be brought
within the interpolar space. Either current may be
used, thus there is localized galvanization, localized
faradization and localized franklinization. The head,
the cervical region, spine, pelvic cavity or any other
part of the body may be the seat of a pathologic change
which may be favorably influenced by local electriza-
tion.

LocAL GALVANIZATION

Galvanization of Head. Longitudinal—one pole on
forehead and the other on the occiput; /ransverse—from
ear to ear, or mastoid to mastoid; or summit—one pole
on the summit and the other on an indifferent part of.
the body.

The current should be turned on and off gradually,
avoiding shocks, and the seance should be limited to a
few minutes. The physiologic action of the current on
the brain should be studied (§ 255). The current
should be stable in character and the electrodes should
be broad. The dosage may be from one to ten milli-
amperes, the seance lasting from ome to ten minutes.
In making the application no pain or distress should
be caused the patient.

Galvanization of the Cervical Sympathetic. One elec-
trode is placed below the auriculo-maxillary fossa, and .
the other over the cervical vertebre, over any part of
the spine, over the manubrium sterni, or indifferently.
Another method is to place an electrode on each side of
the neck, over or below the mastoid processes. The
sympathetic will also be reached by placing one elec-
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electrode with a high tension current of great frequency
is of great service where there is pelvic tenderness or
pain. In muscular relaxation, prolapsus, and in dis-
placements without acute inflammatory action, the
bipolar method of application with coarse currents, are
curative, if the case is not of too long standing.
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327. The Faradic Current. The faradic current
cannot be measured by the galvanometer, owing to the
~ mechanical impossibility of the needle following its
vibrations. However, the sensations of the patient
furnish a measurement which is generally a sufficient
gaidance to correct dosage. * The rule that pain should
not be caused the patient is absolute. For the relief
of pain a small current of high tension and rapid vibra-
tion is usually indicated. Where the nerve is deeply
situated larger force will be borme, while superficial
nerve trunks, especially if passing over bony prom-
inences, will tolerate only small currents. It is better
to err on the side of small than that of large currents;
and until the idiosyncrasy of the patient and the toler-
ance of the tissues are ascertained small currents should
be employed. The immediate and remote effects of the
applications should be studied in order to direct the
operator in future seances. It must not be forgotten,
however, that immediate results may cause annoyance
and remote effects be entirely beneficial.

The duratior of the faradic application may be from
three minutes to half an hour. A relaxed muscle,
stimulated by a coarse, slowly interrupted current, is
strengthened by a three-minute application; on the
other hand general faradization may be extended to
half an hour.

Faradization may be applied several times a day, as
in the treatment of sciatica or other neuralgias, or two
or three times a week, as in general faradization.

328. Franklinic Currents or Static Electrification.
The nature of the pathologic condition which it is de-
sired to remove, the tolerance of the tissues and the
idiosyncrasy of the patient must direct these applica-
tions as in the galvanic and faradic currents. From
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simple electrification to strong sparks there is a range
of dosage which will allow the judgment and fineness
of the electric touch of the operator ample room for
display, and which will meet the indications of a large
variety of conditions.

The duration of the application and the frequency of
the seances are subject to the same general principles
laid down for galvanization and faradization. The
dosage of franklinic currents is regulated by the revo-
lution of the plates from slow to fast; by diverting the
electrification away from the patient; by re-enforce-
ment of the electrification by Leyden jar condensers;
and by the skill of the operator in handling the ap-
paratus.



CHAPTER XXXIV

ELEcCTRO-DIAGNOSIS

328. As all parts of the body are in some way re-
sponsive to electric applications, varying in accordance
with their physical acd functional characters, and as
the response is modified by disease, it is clear that
there is a basis on which electro-diagnosis may be es-
tablished.

The medification of the normal electric response, or
of the normal electro-sensibility of an organ, may be
either an increase or a decrease. The great practical
difficulty is in establishing a standard of physiologic
electro-sensibility, as organs vary largely in functional
response to the current, and are still within physiologic
limits. We can only compare, when practicable, the
electro-sensibility of the suspected organ or part, with
the sensitiveness of the corresponding organ or part of
the opposite side, being careful to have the same rel-
ative placement of the poles, the same sized electrodes,
with the same degree of moisture, and under the same
conditions generally.

A standardized faradic apparatus has been proposed,
in using which physicians could compare results, but
so far this is outside the sphere of practical electro-
therapeutics.

As a whole, electro-diagnosis has not arrived at that
point of scientific exactness which would recommend
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The electro-contractility of a muscle may be (1) nor-
mal; (2) quantitatively changed; or (3) qualitatively
hanged.

1. The reactions are normal when there is no
interference with the nutrition of the neurone and
muscle. Hence they are normal in all cerebral dis-
eases whether organic or functional—hemiplegia;
hysteria, epilepsy, etc.

Diseases or secondary affections of the white col-
umns of the cord such as locomotor ataxia, lateral
sclerosis and spinal sclerosis may show slight quan-
titative changes, but only in the later stages.

Transverse myelitis, compression or injury of the
cord, will only show degenerative reactions in the
nerves and muscles innervated by the diseased por-
tion. Slight palsies from cold or pressure may not
show degenerative changes. _

2. Increased faradic irritability of nerve or muscle
is found in tetanus; and may be found in hemiple-
gia, with irritable reflex centers and contractured
muscles.

Increased galvano-muscular irritability is present
in the early stages of degeneration.

Decreased or abolished irritability of the nerve to
both currents accompanies degeneration. In long
standing cases of lateral and posterior sclerosis or
cerebral palsies there may be a diminished excita-
bility.

3. The reaction of degeneration is present in the
following diseases: Diseases affecting the anterior
cornua, thus implicating the nutrition of the motor
neurone, as myelitis caused by pressure, injuries,
toxic agents, syphilitic deposits, etc.; poliomyelitis;
bulbar paralysis; lead paralysis; atrophic lateral
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The motor pathway lies between the cerebral cortex
and the muscles. It is divided into two segments or
systems, the upper and lower.

The upper motor patk or segment consists of a strand
of fibers known as the pyramidal tract. It commences
with the axis cylinder processes of large pyramidal
cells in the cerebral cortex. The collective fibers con-
stitute part of the corona radiata, which gathers itself
into the internal capsule. It passes from the capsule
into the crus cerebri, hence to the pons, and through
the bulb to the spinal cord, where it forms the anterior
columns. As it descends through the cord it becomes
more attenuated and finally terminates in the lumbar
enlargement. ‘The greater part of the fibers of the
tract decussate as they pass through the medulla, the
others pass directly into the cord.

The mode of termination of the pyramidal fibers in
the cord is by forming arborizations about the root-
cells of the anterior horn. No anatomical connection
has been traced between the root-cells and the arboriza-
tions. These arborizations are the lower terminals of
the upper segment. The lower segment’of the motor
pathway begins with the multipolar ganglion-cells of
the anterior horns of the cord and the corresponding
root-cells of the cranial nerves. The axis cylinders of
these cells are continuous with the axis cylinders of the
motor nerve fibers which ultimately end in the motor
plates of the muscles.

Paralysis having its origin in the upper segment of
the motor pathway, that is between the cortex and the
multipolar ganglion-cells of the anterior horn, exclusive
of the latter, will exhibit the following characteristics:

The muscles are in condition of spasticity, never
flaccid. They resist passive movements, and contrac-
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difference in the poles of the faradic current is only
relative, the reactions, however, are greater at the
“break” than at the ‘“make” (§ 84) and the current
produces more pronounced results at the faradic cathode
(§ 88, § 86).

335. PELvIc Diseases. The suspected existence of
cystic or cancerous degeneration will be confirmed by
the absence of responsive symptomatic improvement
when current applications are made, but in these con-
ditions no post operatory disturbance will ensue. A
pelvic pus collection contraindicates the use of elec-
tricity, and will be announced by post operatory symp-
tomatic exacerbations. Acute inflammatory action
taking place in any part of the pelvic cavity will an-
nounce itself when large amperage is employed, and
more especially by the intrauterine method.

It must be noted, however, in this connection, that
intensification of the existing symptoms, or even the cre-
ation of new ones, may immediately follow electrical
seances at the commencement of treatment, when the
ultimate reactions are entirely beneficial, and when no
contraindication exists. An electro-therapeutist should
not be discouraged in any case by the want of success
on making one or a few applications, as the fault may
rest with the dosage, length of seance, mode of appli-
cation or kind of current.

336. FEIGNED Diseases. Here the application of
the electric currents are of use. A person feigning
paralysis of motion or sensation cannot resist contrac-
tion of the muscles, nor the pain produced by strong
faradization; on the other hand, the question in favor
of disease may be settled by such application.

APPARENT DEATH. Electric contractility usually
disappears within three hours, thus it will be seen that



558 ELECTRO-THERAPEUTICS § 336

the current is an important method of distinguishing
death from apparent death.

ExXAMINATION OF THE EYE. A distinct sensation of
light and perception of color takes place with a current
of one milliampere applied to the healthy eye. The
eye should be able to discern between the positive and
negative as the active pole. The absence of perception
of color or of light itself, and the inability to distin-
guish the poles, point to inflammation or atrophy of
the optic nerve.

The method of procedure in making examination of
the eye is as follows: Place a flat sponge electrode on
the back of the neck, on the side of the eye to be ex-
amined, so that the diffusion of the current does not
affect the other eye; place the active electrode over the
closed lid. Both eyes should be closed during and for
a few minutes before the examination, or the examina-
tion may take place in a dark room. The meter used
should be capable of measuring a fraction of a milliam-
pere.



CHAPTER XXXV

GYNECOLOGICAL ELECTRO-THERAPY
GENERAL CONSIDERATIONS

337. No work on diseases of women should be written
without paying tribute to the genius of Apostoli, to
whose persistent efforts electric currents, as applied to
pelvic diseases, have been put on a scientific basis.
Apostoli’s successful treatment of fibroid tumors by
scientifically-applied currents did more to attract the
attention of the specialist in gynecology than any other
event in the history of electro-therapeutics. His suc-
cess, and his steadfast advocacy of his discovery,
attracted the attention of the most eminent surgeons,
notably Dr. Thomas Keith, of London, who was the
first to remove large numbers of fibroid tumors with
the knife, and who afterwards announced in his work
that he had given up all other treatment and adopted
that of Apostoli.

Apostoli was the first to demonstrate that powerful
currents could be introduced into the body painlessly
and effectually by diffusion on its surface, although the
idea had been previously conceived by Erb. There are
two essential requisites for the successful application of
-electricity to diseases peculiar to women: (1) A special
knowledge of pelvic pathology; (2) a special knowledge
-of the principles of electricity as a therapeutic agent.
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Too great care cannot be taken against sepsis, and
exposing the electrode to the flame of an alcohol lamp,
or placing it in boiling water, is a good method of
securing asepsis. The intrauterine portion of the
sound may be bare or covered with cotton, the covering
tending to prevent cauterization.

For the negative pole any available conducting ma-
terial can be used; the material of the positive, when
only the action of the current is required, should be
platinum, carbon, or gold.

Metallic cataphoresis or amalgam cataphoresis is very
useful in certain cases of endometritis, and has been
recommended by Massey for incipient cancer. The
amalgam electrode has the advantage of not adhering
© to the tissues. ‘

As a rule no speculum is necessary, and the dorsal
position is the one most available. The indifferent
electrode is made of clay or other material, and is
large or small according to the amount of current and
sensitiveness of the skin. Every thing connected with
the battery should be examined before turning on the
current, as an accidental break in the current will
cause a severe shock to the patient. The duration of
the seance may be from five to twenty minutes, and
the strength of the current from 3 milliamperes to 250.

The patient having assumed the obstetrical position,
the muscles relaxed, and the skin examined for lesions,
which if existing should be covered with paper or collo-
dion, the electrode should be well adjusted, but should
not touch the pubes, and the clothing should be pro-
tected from wet by a towel. ‘The intrauterine electrode
then should be examined and gently introduced. The
current should be turned on gradually, the operator
keeping his eyes alternately on the patient’s face and
the milliamperemeter. On the first sign of an ex-
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Comparison of the following cases is instructive:

Mrs. J., age 39 years, had been operated on for lacer-
ated cervix. She had been suffering from headaches,
backaches, and pain and a feeling of heaviness in
lower extremities. With the exception of being
“lighter on her feet” there was no amelioration of the
symptoms after the operation. Four years afterward I
was called to see her and found her miscarrying at the
third month. She had had irregular pains for three
weeks with considerable hemorrhage. The uterine
cavity was emptied and everything went well. About
- six weeks after this she consulted me at my office on
account of excessive and prolonged menstruation.
Examination showed the cavity of the uterus to be
three and three-quarters inches in length, and escaping
from the os was a profuse sanguineous discharge. She
complained of headache and backache.

Positive intrauterine galvanization was applied, and
as she tolerated the current well it was allowed to reach
seventy-five milliamperes. During the next three
weeks she received eight such applications, generally
succeeded by the slowly interrupted induced current.
The menstruation then due was normal, and at the
succeeding visit the measurements of the uterus were
also normal. The patient stated that she felt better
than she had for four years. Irregular treatment was
given for two months more, when she was dismissed as
cured.

Mrs. R, age 28 years, had four children. After her
last confinement she had felt miserable, with pain and
weakness of back, pain over bladder and ovaries, and
headache. One year subsequent to this confinement
she had a miscarriage induced by her condition. When
the menses next appeared she flowed for two weeks,
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toms, and by strengthening the parts it enables them to
resist the encroachment of subsequent disease.

An important consideration in connection with pelvic
pathological conditions in which cervical laceration is
a prominent feature, is that when the latter takes place
the parts are weakened and enmlarged by pregnancy.
‘The employment of electricity so as to bring about a
proper involution will render the laceration harmless;
this I have often demonstrated in extreme cases.

342. DiIsEases oF THE FALLoPIAN TUBES

Metrosalpingitis; Salpingitis; Purulent Salpingilis;
gt ping prng
Pyosalpinx; Hydrosalpinx; Hematosalpinx)

Symploms and Diagnosis. The diagnosis of disease
of the Fallopian tubes sometimes cannot be made, ex-
cept by exploratory incision. Continuous pain is gen-
erally present, referred to the ovarian region, and is
increased on standing. The pain is also increased
during menstruation, and by coitus. Menorrhagia may
be present.

Causes. Miscarriage and gonorrhea are the most
frequent causes.

Treatmeut. Without in any way endangering the
patient, tentative application of electricity may be tried,
and in a fair proportion of the cases wonderful results
ensue. :

The high tension faradic current, intravaginally ap-
plied, and with a strength so that the patient just feels
the current-sensation, will often effect a cure. The
patient is apt to feel dizzy, “queer” immediately after
the application; this should be predicted, and ex-
plained beforehand. This condition is often followed
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causes or accompanying troubles. If the ovary is pro-
lapsed support it with a tampon.

When atrophy has taken place apply the negative as
the active pole. If hyperplasia exists the positive pole
is indicated. This pole is also indicated when there is
much sensitiveness; the negative is the pole to be used
for the removal of adhesions and chronic hyperplasia
when there is not much tenderness.

Even when degeneration has taken place much can
be done with electricity. Place the positive pole of the
galvanic current in the vagina against the ovary, and
the negative indifferently. Commence with small cur-
rents as tolerated, and raise until 100 milliamperes are
borne. Use faradic bipolar sedation, in alternation
with the galvanic, if necessary.

344. UTERINE DISPLACEMENTS

(Anteversion; Anteflexion; Retroversion;
Retroflexion; Prolupse)

In the treatment of displacements of the uterus it is
.important to ascertain the causes and the accompanying
lesions, the removal of these being the first step in
successful treatment. The causes of displacement are
congestion, hyperplasia, and laceration or atrophy of
the supports. Parturition is a frequent initiatory cause.
After miscarriage or labor there may be unequal invo-
lution causing displacement. Laceration of the peri-
neum, by impairing the pelvic floor and allowing the
vaginal wall to prolapse, results in displacement. In-
flammatory adhesions may draw the uterus out of posi-
tion. Passive congestion from impaired circulation is
often a cause. The uterus may be fixed in its abnor-
mal position by inflammatory exudation.
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Painful and inflammatory conditions need to be sub-
dued by vaginal applications, using the positive pole
of the galvanic current or the high tension faradic cur-
rent—monopolar or bipolar applications. If the uterus
is fixed in its abnmormal position vaginal applications
should be made until a certain degree of mobility is
obtained, when the negative pnle for its power of soften-
ing exudations and promoting absorption is indicated.
After there is a certain degree of mobility the intra-
uterine method may be employed, but this will vary as
to dosage, polarity, and length of seance, according to the
sensitiveness of the endometrium, and according to the
existence or non-existence of an endometritis. Carefully
applied positive currents of small amperage will soon
overcome the sensitiveness of the membrane, and then
the negative pole can be used for its liquefying effects.
Vaginal treatment can be interspersed, if necessary,
with intrauterine applications, thus correcting any
unpleasant results of treatment by the latter method.
When there are no acute symptoms, or when those
present have been subdued, for the breaking up of the
adhesions negative electrolysis, assisted by the slowly
interrupted faradic current, should be resorted to.
Contractions and relaxations, say sixty times a minute,
produced by the coarse current on the pelvic muscular
tissue, have a powerful influence in breaking up the
adhesions; the whole pelvis is seen to vibrate under
current influence. However, caution must be had in
using this current, for if there exist any pelvic acute
inflammatory action harm may ensue.

A thick tenacious uterine secretion calls for the
liquefying action of negative galvanization even if
positive polar sedation were otherwise indicated, in
which event the current should be small. The catarrhal
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Results of Electric Treatment.  Apostoli treated
several hundred cases and reported permanent benefit
in ninety-five per cent of his cases. Keith, formerly of
Edinburgh, afterwards of London, reported even better
results than Apostoli.

G. B. Massey reported over fifty cases treated by
electricity, which he divided into five classes as follows:

1. Cases of complete anatomical and symptomatic
cure, 7.

2. Cases of partial anatomical and complete symp-
tomatic cure, 22.

3. Cases of symptomatic cure without anatomical
change, 7.

4. Cases of mneither anatomical nor symptomatic
change, 2.

5. Cases made worse by treatment, 1.

1

I. R. Kellogg reported 60 cases, as follows:

1. Complete cure, 14.

2. Diminished in size and symptomatically cured, 17.

3. Size not diminished but symptomatically cured, 11.

4. Size not diminished and other symptoms but
slightly relieved, 5.

5. Cases in which electricity was not fairly tried, 4.

He also reported three cases not benefited, and one
case made worse.

The author reports four cases, all of which were
symptomatically cured, and in two the tumor entirely
disappeared.

Electricity may be employed in a large variety of
cases of fibroid tumors with benefit, and cases where
operative measures are necessary no harm is done by
its employment. The surgical operation, however,
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AMENORRHEA

349. The causes or accompanying conditions are as
follow: Defective development of organs of generation;
premature atrophy, or superinvolution; general dis-
eases, as anemia etc.; sedentary habits; malassimilation,
insufficiency of food, or excessive development of fat;
psychical disturbances as from over-study, insanity,
grief, anxiety. Sometimes the causes are not discover-
able. :

Treatment. Stimulate the pelvic neural, vascular,
and glandular systems. See to the general health, and
to the habits of the patient.

If the cause is general rather than local, static elec-
tricity is excellent—tonic spray to spine and abdomen;
or general electrification may be sufficient.

Abdomino-dorsal galvanization, thirty to one hundred
milliamperes, or faradization with strong currents is
often successful, and should be tried in cases of young
unmarried women before resorting to vaginal examina-
tion. Spinal galvanization up to twenty milliamperes,
and spinal faradization with currents of temsion, up to
comfortable tolerance are usually beneficial. If these
are not successful intrauterine negative applications of
the galvanic or faradic currents are indicated. Avoid
the use of speculum in virgins if possible. The posi-
tive electrode of the faradic may be placed with advan-
tage over the upper spine, or on the breasts; the positive
pole of the galvanic should be placed on the abdomen
or back. Bipolar faradization with high tension cur-
rents, applied to a degree approaching tolerance, is an
excellent method for the treatment of amenorrhea.
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ing of a trial. The author adopts the following plan:
The current is applied twice a week for two or three
months; then the applications are omitted for the
succeeding two or three months; then treatment is
resumed, and so on in alternation. The purpose of the
plan of treatment is explained to the patient, she re-
mains under supervision, and retains the hope of a
successful result.

Women that have borne children to one man have
been barren to another. Giving full weight to the pos-
sibility of the man being always potent, there remains
the probability that there is an absence of potential
coefficiency on the part of ova and spermatozoa (§ 237),
in some of these cases.






ADDENDA

SEDATION AND INHIBITION OF NERVE ACTION

355. In considering the results of electric stimula-
tion of the pneumogastric on the heart, we formulated
the conception that inhibition is caused by an efferent
impulse through an afferent nerve, and without doubt
this concept is correct as regards electric stimulation of
the vagi. The subject, however, broadens, and in-
cludes modifications of the impulses of a neural path-
way by extraneous vibrations from by-paths; and also
the actions of medicinal agents and other potentials on
nerve terminals. The differential actions of extrinsic
potentials on the nerves have been already tabulated.
It has been pointed out that the action of chloroform
on the endocardiac nerve-terminals is identical with
that produced on the same terminals by stimulation of
a cut pneumogastric. It is the propagation of nerve-
action from neurone to neurone in a pathway, and its
modifications by vicarious impulses from by-paths, that
is to be further considered here.

The primary considerations are these:

7. An electro-negative nerve unit when at rest.
2. A negative leading off terminal and a positive
distal terminal of the neurone when in action.
3- A positive physiologic initiatory stimulus.
591
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ment. A substance merely occupying the interspaces
leaves too much intermolecular space to conduct elec-
tricity; whereas a substance filling the interspaces and
overlapping or distorting the induced fields conducts
electricity as already pointed out when treating of
electric conduction.

The conception of a “vibratory balance’ has been
formulated (§ 1, § 269) and the factors of modification
stated. In Fig. 133 a number of molecules are indi-
cated as possessing ponderable bodies with inductive
potentials and induced fields qualitatively and quanti-
tatively differentiated. It is observable that silver and
copper have very small induced fields and also that they
are the very best conductors of electricity, and that
they are chemically stable. It is probable that a
vibratory balance is best typified in these elements, and
as the metals become more or less positive, or change
the relationship of the factors of delicate molecular
equipoise, they offer more resistance to vibratory stim-
uli. The oxygen molecule is not an electric conductor,
but oxygen chemically combined with hydrogen (H, O)
has that property. Further, when a saline is added to
water the latter becomes a better electric conductor.
From these and other facts it is evident that a large
molecular interspace is detrimental to conduction, and
as the space is decreased to a minimum point electric
conduction improves. There is evidence however that
a further decrease of the intermolecular space increases
the resistance. The positive allotropic forms of sulphur
and selenium are not as good conductors as silver, and
they must have very small intermolecular spaces.

It is possible that the properties of electric conduc-
tion and radio-activity have some fundamental charac-
teristics in common. Metallic zinc is not a very good

¢
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Electric Inductive (primary), and Induced (secondary) Potentials—Elec-
tric Analogues of Molecular Potentials in Equilibrium,

6]

Ether Molecule.
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Hydrogen, 2. Other Molecular Chips (chipchens).
Oxygen 32. Sulphur 64. Selenium 158.
Fig. 133.

Showing differentiations in the molecular mass (indicated by inner area) rel-
ative to thedimensions of the molecular induced field (indicated by outer
area). The numbers refer to the molecular weights, or to the atomic
weights when the former are not ascertainable. The symbols -{-and —
in the ether molecule denote the eutire constituency; in the ponderable
molecules and on the charged bodies they indicate the quality of the in-
ductive potentials; and in the induced fields of the charged bodies they
indicate the character of electric induction. The dimensions of the
molecular mass are estimated on the basis of molecular weight; obvi-
ously this does not embrace units immolecularly neutralized. The
dimensions of the induced field are directly proportional to the active
chemic or inductive potential, but varies according to the material



§ 355 RADIO-ACTIVITY 609

O

Carbon (equatorial) 24.

OO0 0O 0

Silver 107. Copper 63. Ziuc 64. Potassium 39.
. \ ‘
H, SO, ¢8. Zn S 95. K OH s56.
N

Proteid 16,119, Physiologic Unit X.

..

Radio-Active Molecule, showing Position of
Molecular Chip, Negatively Charged.

Fig, 133 (Continued).

within the field. In small induced fields the material (ether) is con-
stant; in larger fields ponderable matter is present, and hence an
inconstant specific inductive capacity obtains. The induced areas of
hydrogen, oxygen, sulphur, selenium and zinc are equal, being esti-
mated as in a gaseous or volatile state. If isolated the chipchens
probably would be found to obey Avogadro’s law. The radio-active
molecule is shown as constituted of nuclei, the chip at the positive
pole being charged negatively. Attraction between the chip and the
electric charge being greater than that between the chip and the
remainder of the molecule, the chip is torn off by the current. No
induced field is shown in the radio-active molecule, as its inductive
force is partially or wholly neutralized by the electric charge.
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but this term is applied to the cells of the blood. The
author suggests the term ckzpchen. 'The class probably
consists of numerous subtypes varying in potentials,
inductive capacities and vibratory frequencies. Hydro-
genis a true chip, although it has been recognized as
a chemical element. According to its molecular weight
* it would equilibrate in the higher atmosphere, but its
size allows it to fill the interspaces, and its quality to
overlap the induced fields of, or combine with larger
electro-negative molecules. The term zon should be
confined in its application to atoms dissociated from
their chemical combinations; and the term ckipcken to
the results of dissociation of chemical atoms. Hydro-
gen is the dividing line and has characteristics belong-
ing to both classes.

The negative group of molecules is represented by
oxygen, sulphur and selenium, with varying ponderable
bodies, inductive potentials, and induced fields. This
group is composed of molecules possessing larger pon-
derable bodies than the chipchens, (1) because of the
law of molecular division as regards positive and nega-
tive constituents; and (2) because the smallest electro-
negatives are not represented at the earth’s surface.
Sulphur and selenium are found in allotropic forms.
Is not this property a manifestation of chemic union
with-chip molecules in various proportions, and does
not this union take place even to the extent of chang-
ing their molecular weights, and the quality of their
potential from negative to positive? In the electro-
negative forms they are non-conductors of electricity,
in the electro-positive form they are conductors. Chem-
ical union may take place between sulphur or selenium
and these minute electro-positive particles until their
affinities are satisfied, or until a neutral element is
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atom and not the molecule that has permanent charac-
ter. Association takes place in the reverse order,
without permanent disturbance. Next the chemical
compounds are composed of groups of chemic atoms .
and on dissociation these groups may be maintained.
Thus H,SO, dissociates into H,O + SQ,. In the do-
main of the organic molecule a still more complex con-
struction exists, and we find larger groups of chemical
atoms. Thus the proteid molecule has the biuret, aro-
matic, and other groups, and these are broken up into
smaller groups or end-products. Lastly, the physio-
logic unit with a complex but unknown constituency
may be considered as composed of positive and negative
groups. It is probably the limit of molecular associa-
tion.

When the physiologic unit polarizes the polarization
1s accompanied by waste-chips or ions knocked off from
its molecular poles. When the proteid dissociates it
chips. Water is chipped from sulphuric acid, from
glucose, and from many other compounds. When the
dissociation of simple compounds, as water, is reached
chemically elementary chipping has to be considered.
The ultimate units of matter must be the ether atoms,
although interchange between ether and ponderable
matter may not be demonstrable. The ether units are
quantitatively and qualitatively definite, and their
dimensions are unalterably fixed by the relation of
matter and force to space. The fundamental factor of
differentiation between units in the ether condition and
units of equivalent value possessing ponderable proper-
ties must be one of relative placement of, or distance
between, neutralizing ultimate quantities. The prop-
erty of radio-activity belongs to certain substances
because their molecules possess constituent nuclei






.
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ELECTRIC CONDUCTION

Why certain elements are electric conductors and
others insulators has not been fundamentally, and
hence not satisfactorily, explained. If each of the dif-
ferent elements indicated in Fig. 133 filled a gap in an
electric circuit, we would find that there would be about
as many different results as there are elements. To be
able to refer the variations in the results to their pri-
mary causes it is important to bear in mind that all
forces react inversely proportional to the square of
distance; and also that positive units are concentrative,
that negative units are diffusible, and that there is
attraction between positives and negatives, as ex-
pressed in Fig. 5. If by the law of attraction and
repulsion as formulated (§ 1) the multitudinous degrees
of intensity of electric conduction, and its manifold
phenomena are explainable, conversely the correctness
of the formularization is supported.

If the gap be filled with ether (a so-called vacuum),
there will be an absolute break in the circuit. Accord-
ing to the law of forces ether is not a conductor of elec-
tricity, at least not in the environment of other matter.
The ether units neutralizing by maximum contact
resist interference as occurring in electric conduction.

If chipchens be placed in the gap they partially
arrange themselves into two classes, the negative class
going to the positive pole, and the positive to the nega-
tive pole of the circuit. Both of these are charged, but
the positive elements with their negative charge be-
come the radiant matter, as manifested in the cathode
rays.

If the break in the circuit is filled with oxygen, its
molecules are repelled by the cathode and attracted by
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How is it that positive elements possess the property
of conduction in a different degree? When a strong
chemical element, such as zinc, forms part of an electric
circuit, the negative ether unites with it with a stronger
force than it does when a weaker chemical element,
as copper, forms the conducting element. Clearly dis-
sociation requires a stronger force with zinc as a
conductor than when copper is the medium. The
dissociating and propelling force is the negative dif-
fusibility, and it is weakened by zinc having larger
intermolecular spaces, the force being inversely pro-
portional to the square of distance. When a positive
molecule is charged negatively its inductive potential
and hence its induced field must be neutralized; con-
sequently the elasticity and impenetrability of the field
are lost. It follows that the amount of electricity car-
ried over by a vibration must be directly proportional
to the inductive potential of the vibratory molecule.

From these considerations it may be formulated:
That electric conduction by molecular vibration in a
medium uniformly composed of electro-positive material
is effected by alternate association and dissociation be-
tween the conducting molecules and negative atomic
ether; that the property of conduction is enhanced by
an increase of the positive potential of the conducting
molecule up to a certain maximum; and that beyond
this maximum the property is depreciated by a greater
dissociating force being requisite. In addition, as dur-
ing association neutralization of the inductive potential
of the molecule, with a concurrent modification of the
intermolecular space, must occur, it is obvious that the
larger the intermolecular space the more will be the
molecular relational disturbance, and interference with
the vibratory adjustment. From these elements the

-~
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render the latter electric vibratory conductors; that
within the molecular interspaces they are relatively
inactive, being in equilibrium, but acquire an intense
chemical activity in direct proportion to their kinetic
potentials; and that when kinetically and chemically
active, they have the property of potentially and
qualitatively modifying cells, and hence may have a
destructive and constructive therapeutic value.
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