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VOCABULARY.

ACCUMULATOR. An apparatus to accumulate or store electricity. This name is
applied both to the Leyden jar and the storage battery.

Action, Local. Chemical action that takes place in battery cells, consuming zinc with-
out producing a working current.

Active Electricity. Electricity in a state to exert attractive and repulsive powers or
produce heat, light, shocks or decomposition. Free clectricity.

Agonic Line. Line of no variation. - An irregular curved line drawn so as to connectall
the points on the earth's surface where the needle points due north and south.

Alternate Currents. Those currents in which the direction is changed every half revo-
lution. They are produced by revolving an armature before a magnet, or 8 magnet
before an armature, in magneto-clectric machines.

Amalgamation. Covering thesurface of zinc with mercury to prevent waste.

Ampere. The unit of current strength formerly called a Weber. It is the current car-
ried in one second by an electro-motive force of one volt through a circuit whose
resistance is one ohm.

Anelectrotonos. The condition of lessened irritability which exists in that portion of a
nerve nearest the positive pole after a current of electricity has been carried through
it for some time.

Animal Electricity. Free electricity existing in the body. It may exhibit magnetic,
static or dynamic properties, according to the circumstances attending its presence.
Anions. Those atoms which collect about the anode or positive pole when a chemical
compound is decomposed by electricity. .
Anode. The' way " by which electricity enters. This name is used alike for the positive

pole of the battery and the electrode connected with it.

Antozone. Oxygen in a positively polar condition.

Appliances, Eleotrical. This term is generally understood to refer to various belts, scles,
jackets, etc., inclosing magnets, small cells or coily, to be worn on the person for various
complaints,

Armature or Keeper. Soft iron bar attached to the poles of magnets to preserve their
magnetism.

Artificial Magnet. A bar of metsl, originally without magnetic properties, to which
magnetism has been imparted by another magnet.

Ascending Currents. The current applied by placing the positive electrode upon the
periphery of anerve, and the negative to the nerve center.

Axial Line. See Magnetic Aris,

BASE. The part ofa battery upon which is fastened the coil and binding posts, switches,
ete.

Battery. This name is applied to (1) The apparatus complete, for production of elec-
tricity. (2) To the cells.

Binding Posts. Clamps for connecting conducting wires with the electrical apparatus.

Bound Electricity. Electricity which does not manifest its presence by any of the
usual phenomena. This term i8 also applied to electricity * accumulated” or *“con-
densed’ in the Leyden jar.

Break. An opening in the circuit preventing the passage of electricity.

CALLAUD BATTERY. Another name for the Gravity Battery.

Capacity. The capacity of a condenser (accumulator) is measured by the quantity of
electricity of unit potential which it can contain.

Carbon. A substance which collects in the neck of retorts in gas manufacture.

(@]



8 VOCABULARY.

Catalectrotonus. The condition of increased irritability in that portion of a nerve nearest
the negative pole resulting from carrying a current of electricity through it for some
time.

Cathode. The “way” by which electricity leaves. This name is given both to the
negative pole of the battery and the electrode attached to it.

'Cations. Those products of chemical decomposition which appear at the negative pole
are called cations.

Cautery. See Galrano-Cautery.

Cell. The jar, cup, or other container, which holds the elements and agent which pro-
duces a difference of potential between them.

Centimetre. The unit of length. For its value see units.

C. @G. 8. The centimetre-gramme-second system of measurements. See Lnits.

Central Galvanization. The method of applying a galvanic current to the nerve cen-
tres. Fully described in text.

Centrifugal Current. The descendlng current.

Centripetal Current. The ascending current.

Charge of Electricity. The quantity of electricity in a body. :

Circle, Galvanic. This includes fluid, elements, and connections between the ¢lements
outside the fluid.

Circuit. The path traversed by the current. It includes the elements, battery fluid,
conducting cords, electrodes, and any intervening substance or hody.

Circuit Breaker. An apparatus for interrupting the circuit, also called a rheotome or
current breaker.

Clamps. Devices for completing the connection between electrodes and conducting
cords.

Closed Circuit. When the elements are united outside the fluid, either by direct contact
or through a good conductor.

Closing Contractions. Muscular contractions produced at the instant the circuit is
closed.

Coil Induction. Rolls of wire in which a current is induced by the alternate opening
and closing of a circuit. The coil is also called the helix.

Collecting Plate. The electro-negative element of the pair from which the positive
current comes. Called the collecting plate because the hydrogen and other products of
decomposition collect about it.

Commutator. A pole changer or device for changing the direction of the current.

Compound Magnet. Several single magnets united, with similar poles adjacent.

Condenser. An apparatus for accumulating or storing a large amount of electricity on a
smallsurface. A Leyden jar is an example. Sce Micro-Farad.

Conductors. All materials which readily permit electricity to pass over them. This
term is aiso applied to the electrodes, and cords by which they are joined to battery.
Conjunctive Wire or Arch. The metal wire joining the two elements of a gulvanic

pafr, outside the fluid.

Connections. The wires, metallic cords, binding posts, and all metals used to complete
the circuit are included under this term.

Constant Battery. A galvanic battery with two fluid or gravity cells.

Constant Current. A galvanic current from a Constant Battery.

Contact Breaker. Sce Circuit Breaker.

Continued Current. The uninterrupted galvanic current.

Continuous Electrization. The protracted applications made by belts, chains. etc.,
worn on the body.

Convection. The discharge of electricity attended by alternate attraction and repulsion
of particles of air, and the materials floating in it.

Core. A bundle of soft iron wires used as & magnet in the center of the coil.

Coulomb. The unit of quantity formerly called the Weber.

Current Breaker. A device for alternately opening and closing the circuit. A
rheotome.

Current, Electric. The transfer of electrical energy along a conductor. It is commonly
spoken of as flowing from the positive to the negative points in the circuit.

Current Reverser. A pole changer.



VOCABULARY. 9

Current Selector. This name is applied to two separate devices for altering the strength
of current. («) Galvanic Current Selector brings any number of cells into circuit. (b)
Faradic Current Selector brings the primary or secondary current into circuit.

Cylinder Machine. A form of static machine.

DANIELLS CELL. Invented by Prof. Daniells, of London. It consists of a porous cup
containing dilute sulphuric acid immersed in a jar containing a solution of sulphate of
copper. The elements are copper and zinc.

Declination. The dip of the needle. The angle it makes with a horizontal plane.

Deflection. The turning aside of the marked end of needle from O or N of the scale over
which it is suspended when the scale is so arranged that O or N points due north.

Demagnetige. To take away magnetic properties.

Density. The amount of electricity accumulated on a unitof surface is called “ density.”
The term is also applied to a large quantity passing overa small conductor. Sometimes
erroneously used as equivalent to tension or intensity.

Derivation Wire. If two points in a closed circuit be connected by an additional con-
ductor, this conductor is called a derivation wire.

Derived Current. That portion of the current drawn off, or “ derived,” by a derivation
wire. Its potential is much less than the original or primitive current.

Descending Current. The negative electrode upon the periphery, and the positive on
the nerve center, gives a descending current.

Diamagnetic Bodies. Those which are repelled by a magnet.

Dielectric. Insulators across which electric action takes place are called dielectrics. The
glass of the Leyden jar across which electricity is propagated from the inner to the
outer coating is a dielectric.

Difference of Potential. When electricity moves or tends to move from one point to
another, there is said to be a difference of potential between them.

Diffusion of Current. The power of a galvanic current to extend its inﬂuence in all
directions, that power never being limited to the two electrodes.

Dip. See Inclination.

Dipping Needle. A magnetic needle. The compass needle.

Direct Current. This term is used in two senses. (1) The descending current. (2) The
galvanic current.

Discharge. A sudden equalization of potentials,

Discharger. An instrument through which the difference of potential hetween two
surfaces is equalized. This name is also given to the instrument which directs the
charge from a condenser through an object.

Disruptive Discharge. A restorationof the equilibrium of potentials accompanied by
light and sound.

Downward Current. The term applied to the electric current from the center to the
periphery. See Descending Currend.

Dynamic Electricity. Eleetricity in motion, i. e. propagated as a current.

Dynamo-Electric Machine. Also called magneto-clectric, are machines in which a
powerful electric current is produced by revolving coils of wire between the poles of a
horseshoe magnet.

Dyne. The unit of force —i. e. the force which, if it acted for one second on a mass of
one gramme, would, if the mass was previously at rest, give it a velocity of one centi-
metre per second ; or, if it was previously in motion in the direction of the force, would
in that time alter its velocity by that amount.

EBONITE. Black rubber rendered hard by vulcanizing; also known as vulcanite.

Electric. Any substance, such as glass, amber, etc., in which electricity can be excited.

Electrical Machine. See Machine.

Electric Aura. A current of electrified air, also called * Electric Wind.”

Electric Bath. This term isapplied to two methodsofelectrization. 1. Allowing an elec-
tric charge to be slowly drawn off or dissipated from an fnsulated patient by the sur-
rounding air. 2. Electrizing a patient while in a water, vapor or hot-air bath.

EBleotric Brush. A wire brush used as an electrode. It is connected with one pole of
the battery.

Electric Disks. See Electrizers.
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Electric Endosmosis. When a porous diaphragm is placed in aliquid traversed by a
continuous current, the liquid will pass through the dmphmgm in the direction of the
positive current. This process is electric endosmosis.

Eleotric Fish. Certain fishes that give electrical shocks when touched. The best known
are the Torpedo or Electric Ray of the Mediterranean, the Gymnotus or electric eel found
in certain ponds in Surinam, and the Malapterurus or electric shad of the Nile.

Eleotric Fluid. This name was formerly given to electricity, in accordance with the
theory that it is a subtle and imponderable fluid which permeates all bodies.

Electric Force. The power of electricity to move matter.

Electric Hand. The hand of the operator used as an electrode.

Rlectrician. One versed in the science of electricity in its relation to the arts. A term that
is often incorrectly used instead of electro-therapeutist.

Electricity. A mode of motion of the atoms of matter.

Eleotric Machine. This term is usually applied to the apparatus for producing static
electricity. See Machine.

Eleotric Moxa. A burnnade by the galvanic current on the skin, as a counter-irritant.

Electric Potential. See Potential.

Electric Residue. See Residual Charge.

Eleotric Tension. Free electricity struggles to escape from the surface upon which it is
accumulated, and this effort is termed electric tension ; it may be considered a kind
of pressure or strain acting from the center of a body outward.

Electrify. To communicate electricity to a body not previously exhibiting its presence.
To charge with electricity.

Electrine. Belonging to amber.

Electrization. The act of applying electricity.

Electrigers. Discs of different metals, as copper and zinc or silver and zinc, which are
sometimes applied to the surface of the body and connected with copper wire; the per-
spiratlon excites a feeble galvanic current that may be kept up foran indefinite time.

Electro-Biology. Electrical currents developed in living animal tissues, by friction,
chemical decomposition, etc. This term is nlso applied to the phenomena supposed to

. bedeveloped by mesmerism.

Electro-Bioscopy. Testing the muscles by electricity to see if lifeisextinct.

Electro-Cautery. See Galvano-Cautery.

Electro-Chemical Bath. The introduction and withdrawal of metals from the living
body by means of a galvanic current applied through a bath.

Electro-Chemistry. Sce Electrolysis.

Electrodes. The name originally given to the points at which electricity enters and
leaves & substance. The name is now generally given to the instruments fastened to
the conducting cords that are used in applying electricity to the human body.

Electro-Diagnosis. The discrimination of disease by means of electricity. Electro-
Pathology.

Electro-Dynamics. The phenomena of electricity in motion.

Electro-lithotrity. The disintegration of calculi in the bladder by electricity.

Electrologist. One who makes a specialty of electro-therapeutics.

Electrolysis. Separation of a chemical substance into its eleinents, by electricity.

Electrolyte. The body acted upon by clectrolysis.

Electrolytic. Relating to chemical decomposition produced by electricity.

Electro-magnet. A mass of soft iron surrounded by a cofl of wire, which is rendered
temporarily magnetic by passing a curreat of electricity through the coil.

Electro-magnetism. 1. Magnetism developed by electricity. 2. A current from a mag-
neto-electric machine.

Electrometer. Instrument for measuring the strength of the attractions and repulsions
between electrified bodies. Also see Electroscope.

Electro-Motive Force. The force which tends to move electricity from one point to
another.

Electron. Amber.

Electro-Negative Bath. Elecctrifying a patient from negative jar of a static machine.

Electro-Otiatria. Elcctricity applied to treatment of diseases of the ear. It also includes
the electro-physiology of the ear.
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Electro-Pathology. See Electro-diagnosis.

Electrophorus. This consists of (a) a lower disc or generating plate of resia or hard
rubber; (b) an upper disc or collecting-plate of metal two inches less in diameter than
thelower plate. Its use is to generate small quantities of static electricity.

Electro-Physiology. The effect produced on the healthy tissues of the living body
by electricity.

Electro-Positive Bath. Electrifying a patient from the positive jar of the statie
machine. :

Electro-Puncture. The application of any form of electricity by means of needles thrust
into the tissues.

Electroscope. Apparatus for detecting the presence of static electricity, and determining
whether it is positive or negative. Also see Electrometer.

Electro-Statics. That science which treats of static or franklinic electricity.

Electrostixis. Electro-puncture.

Electro-Surgery. The use of any form of electricity in surgical diseases. Electrolysis
and galvano-cautery are the principal forms in which it is employed.

Electro-Therapeutics—Electro-Therapy. Treatment of disease by electricity.

Electro-Therapeutist. One who is versed in the use of electricity in disease ; incorrectly
called an electrician.

Electro-Tonic. The name Faraday gave to the changing state of the conducting wires
while the current is forming or ceasing.

Electrotonos. The peculiar condition of 8 motor-nerve when a continuous galvanic
current is passed along it.

Electrum. Amber. This nameis also given to an alloy of gold and silver.

Elements. The metals, or carbon and mctals, immersed in battery fluid to generate a
current of electricity.

Endosmose. See Elcetric Fndosmosix.

Equator. See Magnetic Equalor.

Erg. The unit of work; 1. ., it is equal to the work required to move a body through one
centimetre against a force of one dyne.

Essential Resistance. The resistance within a battery cell (internal resistance.)

External Resistance. Resistance in the circuit outside the cell (non-essential resist-
ance).

BExtra Current. This name refers to (a) the appreciable current in the primary coil
which is due entirely to induction, and is partly galvanic and partly magnetic. (b) It
i8 also given to currents taken from different layers of the secondary coil. (c) The
transient currents in a coil, produced by the induction of each portion of the current
on the neighboring wires, on which it acts as if they were portions of another circuft.

Extra Polar. Electricity is believed to be prépagated within the tissues in every direc-
tion from the electrodes. Its effect upon those not between the two poles is called
extra-polar,

FARAD. A million micro-farads. 1. The capacity of a cond which holds one con-
lomb at a potential of one volt. 2. A coulomb in a farad condenser is capable of
causing a difference of potential between the poles of a circuit that it will require an
electro-motive force of one volt to overcome.

Faradic Current. The current generated in a coil of wire by induction. Also called
induced, interrupted or extra current.

Faradic Induction. A current of electricity passing through a wire excites a wave of
electricity in a second wire placed near and parallel with it at the instant of opening
and closing the circuit. This is faradic induction.

Faradism. The application of induction currents to the treatment of disease.

Faradization. Application of the faradic current.

Ferro-Magnetic. Iron and similar bodies that are attracted by iron. Also called para-
magnetic bodies.

Field, Magnetic. See Magnetic Field.

Franklinism. Static electricity employed as a remedial agent. Named from Benjamin
Franklin.

Frioctional Electricity. Electricity set free by friction. Static or Franklinic elec-
tricity.
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¥ree Electricity. Unbound electricity. That state in which it exhibits attraction and
repulsion.

Fustigation, Electric. The application of electricity through a metallic brush.

GALVANIC APPARATUS. Apparatus for generating and furnishing the galvanic
current.

Galvanic Battery. See Batteries.

Galvanic Belt. An appliance for the continuous application of galvanism. It consists
of a series of small cells containing elements which are fastened to a belt to be worn
around the body.

Galvanic Chain. A series of 1inks usually composed alternately of zinc and copper, to
be worn around the body. The current is generated by dipping them in vinegar or
water, or simply by the moisture supplied by the perspiration.

Galvanic Circle. This usually refers to a pair of elements immersed in battery fluid
and connected ontside the fluid. A single circle is one galvanic cell in action. A
compound circle is two or more connected together.

Galvanic Current. The current direct from the battery cells. It is frequently called
a voltaic current. When carried through a coil of wire it becomes a faradic current.

Galvanic Disks. Disks of two dissimilar metals arranged alternately on a band, jacket,
sole, etc., between which a communication i8 established when moistened and placed
on the skin, and a feeble galvanic current is set up.

Galvanic Elements. Two dissimilar metals, or two pieces of the same metal, which are
of unequal hardness, that are used in generating a current of electricity.

Galvanic Pair. See Galvanic Elements.

Galvanic Pessary. An instrument for retaining the uterus in position and at the
same time conductipg to it a galvanic current. It may be composed of alternate pieces
of two dissimilar metals which generate the current when moistened with the secre-
tions of the surface to which the instrument is applied, or it may be connected with a
belt or pocket battery which generates the current.

Galvanic Poultice. Minute pieces of zinc and copper wrapped in cotton wool, each
pair separated by flannel, all inclosed in a bag, one side of which is made of rubber
cloth, the other of cotton. The cotton surface is applied next the skin, and the ac-
cumulated perspiration excites galvanic action.

Galvanism. The science which treats of that form of electricity which is generated by
chemical action.

Galvanization. The medical application of the galvanic current.

Galvanization Localized. An application of the galvanic current limited to a particu-
lar muscle, nerve or organ.

Galvanize. To affect by the galvanic current.

Galvano-Cautery. Also written Galvano-Causty. Burning or cauterization of the tis-
sues by an electric current sent through a wire or plate of great resistance (usually
platinum).

Galvano-Cauterization. To burn with a galvanic current.

Galvano-Contractility. Usually refers to muscular contraction produced by the gal-
vanic current.

Calvano-Faradization. Name given by Beard and Rockwell to the simultaneous appli-
cation of the galvanic and faradic current. '

Galvanometer. An instrument for measuring the total quantity of electricity which
passes through it inone second.

Galvano-Plasty. (a) The art of separating chemical elements from theircompounds by
ewctricity. (b) Theartof depositing metals by electricity, as in electrotyping.

Galvano-Puncture. See Electro- Puncture.

alvanoscope. An instrument for detecting the direction and presence of a galvanic
current.

Galvano-Surgery. The application of the galvanic current to surgery. It includes (a)
Electrolysis, (b) Galvano-Cautery.

Galvano-Therapeutics. The application of the galvanic current to the treatment of
disease.

General Electrization. The application of elcctricity to all parts of the surface of the
body during a treatment. '
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General Faradization. General Electrization with the faradic current.

General Galvanization. General Electrization with the galvanic current.

Gramme. Theoretically, this is the massof one cubic centimetre of distilled water at 4°C.

Gravity Batteries. Galvanic cells in which the elcments are placed horizontally, and
the two fluids are kept separate by difference in density.

HELIX. See Coil

Horseshoe Magnets. Magnets in the form of the letter U.

Horticulture, Electrical. The process of exposing fruit, flowers, etc., to electric light
during the night and the sun during the day. Dr. Siemens having tested this during
late years, announced that the growth is twice as rapid as under other conditions.

Hydro-Electrization. A term coined by Beard and Rockwell to indicate that electricity
is applied by means of wateras an electrode.

Hydrostat. A device for preventing the spilling of fluid out of battery cells. Designed
to render a battery portable without the necessity of removing the fluid from the cells.

IONS. Elementsinto which a substance is divided by electrolysis.

Inclination or Dip. The angle which a freely suspended magnetic needle, when
parallel with the magnetic meridian, makes with the horizon.

Induced Charge. When a charged body is brought near another, but not in contact
with it, the latter becomes electrifled or posesses an induced charge.

Induced Currents. BSee Faradic Current.

Inducing Current. See Primary Current.

Induction. The process of exciting electricity in any object by bringing it near to but
not in contact with a circuit through which a current of electricity is passing, or an
electrified body.

Induction Coil. This refers to the coarse wire coil through which the primary current
passes. 1t is also used to include the entire coil and its core which are necessary to the
production of a faradie current.

Initial Charge. A charge excited on glass or rubber and conveyed to the plates of a
static machine by contact.

Insulators. Substances such as glass, rubber, shellac, etc., which hinder the passage of
electricity over or through them.

fnsulation. Supporting or surrounding a body by an insulator. v

Insulating Stool or Platform. A stool or platform which has glass or rubber legs.
Any stool, platform, or chair, may be insulated by glass tumblers or saltcellars.

Intensity. The energy or effectiveness with which electricity acts, as estimated by the
results produced.

Intensity, Magnetic. The amount of force with which a magnetic needle is brought
back to its natural position when moved out of it. The same term is applied to the
power with which a magnet retains its hold upon attracted objects.

Interrupted Current. A current from a circuit that is alternately opened and closed.

Inverse Current. Ascending or centripetal current.

JARS. See Leyden Jar.

KEEPER. See Armature.

LABILE CURRENT. Moving orglidingone or both electrodes over the surface treated.

Latent Electricity. Passive, bound, or natural electricity. That form of electricity
which does not manifest any of the properties peculiar to it.

Leyden Jar. The ordinary form consists of (a) a glass jar or bottle. (b) An outside and
inside coating of metal reaching within two to four inches of the top. (c) An insulating
cap fitting into the neck of the jar which supports a brass rod terminating above in a
knob, and below in a strip of foil or chain, that lies upon the inner metallic coating on
the bottom of the jar.

Local Action. Decomposition of zinc in the battery fluid when the elements are not
connected.

Local Electrization. The application of electricity to a single organ, muscle, or nerve,
with a stationary electrode.

Lodestone. An ore found in iron-mines which possesses the property of attracting iron
or steel, and when freely suspended, the direction of the magnetic meridian.

Line of Foroe at any Point. The direction in which a charged body placed at that
point tends to move.



14 VOCABULARY.

Lines of Magnetic Force. The curved lines through which the force emanating from
a magnet acts. They may be illustrated by holding the poles of a magnet against a
sheet of stiff paper upon which iron filings are sprinkled.

Lines of Flow. The direction of a current passing through a conductor have been
demonstrated to be in curves similar to the lines of magnetic force.

MACHINE, ELECTRIC. According to common usage this term refers to the appa-
ratus for generating static or franklinic electricity, and also the magneto-electric
or dynamo-electric apparatus. S8trictly speaking, this term applies to all batteries or
devices for generating electricity.

Magnet. 1. The lodestone. 2. A bar of steel or iron to which the peculiar properties of
the lodestone have been imparted.

Magnetic Axis. The line joining the poles of A magnet.

Magnetic Equator. The line of no dip. An imaginary curved line connecting those
points on the earth’s surface where the dipping needle remains parallel with the
horizon.

Magnetic Field. 1. Anyregion where magnetic force acts. 2. Within the influence of a
magnet.

Magnetic Induction. The influence of magnets through space either to produce otoer
magnets, or to induce electric currents in metallic circuits.

Magnetic Meridian. A great circle parallel with the direction of the magnetic needle,
and passing through its poles.

Magnetic Poles. Points in the northern and southern hemispheres at which the mag-
‘netic needle stands exactly vertical.

Magnetic Potential. The potential of a magnetic pole is of precisely the same nature
as thatdue toan electrified body at that place. See Potential.

Magnetic Substances. Iron, nickel, cobalt and all other substances to which the
properties of the lodestonce may be imparted.

Magnetism. That force which causes the lodestone and other magnetic bodies to
exhibit the phenomena of attraction, repulsion, polarity, etc.

Magnetise. To communicate magnetic properties to substances that do not naturally
exhibitthem.

Magneto-Electricity. Electricity generated or set free by the action of a magnet.

Magneto-Electric Machine. See Dynamo-Electric Machine.

Micro-Farad. Practical unit of capacity. A condenser of one micro-farad capacity
would contain about 300 circular sheets of tinfoil separated by mica plates, and wouid
be contained in a box 3!4 inches deep and 614 inches in diameter.

Molecule. The minute particles of which matter is supposed to be composed.

Motor-Points. The points on the surface of the body where the various branches of the
motor nerves supplying the muscles may be affected by electricity.

Multiplier. A coil of wire through which a galvanic current is passed to increase or
multiply its effect upon a magnetic needle placed above it.

Mutual Actioh of Two Currents. Two currents moving in the same direction repel
eachother; moving in opposite directions they attract each other.

NATURAL ELECTRICITY. When electricity exists in such a form that its equi-
librium must be disturbed before its presence is manifest, it is called natural electrieity.

Negative Electricity. Also marked. Originally referred to that form of electricity
developed by rubbing sealing-wax. Electricity from any plate, condenser or element
which affects the electroscope in the same way as sealing-wax is called negative.

Negative Element. That portion of the carbon, copper or platinum element immersed
in the fluid is electro-negative. The zine, from which negative electricity is obtained,
is, however, usually spoken of as the negative element.

Neutral Line. A point midway between the poles of a magnet to which fron filings will
not adhere, and which exerts no signs of magnetic force.

Non-Conductor. Any substance that does not freely transmit electricity, such as glass,
parafting, rubber, etc. An Insulator.

Non-Electric. - Those substances which permit electricity excited on them by friction to
escape as fast as formed, in consequence of which it was formerly supposed that they
were incapable of being electritied, hence the name.

Non-Essential. External resistance. The resistance in the circuit outside the cell.
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OHM. The unit of resistance. It is very nearly equal to the resistance of a cylindrical
wire of pure copper 250 feet in length, having a diameter of 1-20 of an inch.

Ohm’s Law. The law devised by Ohm for determining the current generated and the
amount of work it can do under given conditions, when the force of the battery and
the resistance of the circuit are known. His formule (E standing for electro-motive
force ; R, resistance; C, current) are:

c E E
“a R E=C+R

Ohm Meter. An instrument for measuring ohms.

Opening Contractions. Muscular contractions produced by opening or breaking the
circuit.

Oxidation. This term here relates to rust collected upon the metal parts of a battery.
Rust is a poor conductor, and impedes the passage of electricity. Itinust be scraped off.

Ozone. Oxygen rendered electro-negative by passing through it a positive charge of static
electricity.

PARAFTFINE. A carbo-hydrogen obtained from petroleum and other sources. Itisa
white, waxy solid, not acted upon by acids or alkalies. It isan excellent insulating sub-
stance, unequalled for its resistance to moisture. It is used to fnsulate wires, and a
thin layer of it on the upper end of the battery elements and their metal connections,
prevents an accumulation of salts on them. Whenever applied for insulating purposes
it should be melted and the objects to which it is applied should be hot.

Para~-Magnetic Bodies. Iron and similar substances which are attracted by the
magnet.

Passive Electricity. Electricity in a state of equilibrium. See Natural Electricity.

Peripheral Electrigation. Electricity applied to the periphery, or external surface of
the body. °

Permanent Magnet. Those which retain magnetic properties when removed from the
source from whence they acquired it.

Phreno-Magnetism. Excitement of the organs of the brain by mesmeric passes of
magnetic influence.

Pile. Originally the name given to a pile composed of disks of zinc and copper separated
by a molst, porous material, constructed by Prof. Volta, hence called the Voltaic pile.
It is now frequently applied to the combination of elements in battery cells.

Plantinode. Name given by Daniells to the collecting plate, platinum, carbon, copper, ete.

Platinum. A metal first discovered in the mines of Choco, Peru. It is nearly of the
color of silver but lees bright, and is the heaviest of metals. It is much used for the
collecting plate in battery cells, because it is not acted upon by the fluid.

Polar. Relating to the poles.

Polar Force. That force with which similar ends of magnets attract, and dissimilar
repel each other.

Polarity of Eleotricity. That property of electricity which causes it to exhibit
attraction and repulsion. )

Polarity of Magnets. That property which causes them when freely suspended to
assume a northerly and southerly direction; also to attract dissimilar, and repel
simf{lar, poles of other magnets.

Polarity of Nerves. That condition of a nerve in which the part nearest the negative
pole is in a state of increased, and that nearest the positive is in a state of diminished,
irritability.

Polarizable. The property of exhibiting polarity under certain conditions.

Polarization. The act of arranging the substances which form an electric circuit in
polar order, that is the positive atoms collected together in one part of the circuit, and
the negative in another, so arranged that they react on each other.

Polarization of Elements. When the hydrogen set free in a cell is permitted to collect
about the carbon, platinum or copper plate in the fluid, there is a counter-current set
up between the gaseous envelope and the zinc within the fluid, which tends to counter-
act or destroy the current passing through the external circuit, and the elements are
3aid to be polarized.

Polarizing. Giving polarity to.

Polariging Current. A current which produces the electrotonic condition.
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Polar Method. This is accomplished by placing the pole whose distinctive effect is
wanted, over the part to be treated, and the other pole over some indifferent part.
Pole Changer. A rheotrope or current reverser. A device for changing the direction of
the current without removing the electrodes. A useful instrument for employing a

galvanic current to produce contractions.

Poles, Electric. Points where electricity passes in and out.

Poles, Magnetic. Points where magnetism is concentrated.

Poles, Consecutive or Consequent. When a magnet is frregularly magnetized, it
frequently contains three or more poles, and the term consequent is applied to the
extra poles.

Portative Force. The power of a magnet to sustain weights fastened to its armature.

Positive Electricity. That wlich is set free by rubbing glass with silk.

Positive Pole. The binding post, conducting cord and electrode connected with the
carbon, copper or platinum (electro-negative) element of the battery are respectively
called the positive pole.

Potential. This term holds the same relation to electricity that the term level does to
gravity. Just as water at a higher level tends to tlow to a lower one, so electricity at a
higher potential tends to move to & point of lower potential. It is often used synony-
mously with tension ; but since the latter term is used to express very diverse con-
ditions, electricians now make use of the term potential in referring to * clectric level,”
whether static, dynamic or magnetic.

Potential (Dynamic). Difference of “ electric level ” between two elements, whén both
are immersed in the same fluid, which acts chemically upon one of them. The same
term applies to difference in electric level produced by revolving coils of wire between
the poles of horseshoe magnets.

Potential (Magnetic). The potential or “electric level ” due to a given magnetic pole
is of precisely the same nature as that of an electrified body at that place.

Potential (Static). This is the difference in ¢ electric level ” between an electrified body
and the earth, the latter being the standard and regarded as zero.

Potential at a Point. An abbreviation for difference of potential between the point and
the carth.

Primary Coil. The layers of coarse wire which form the inner coil of the helix.

Primary Current. The inducing current from the primary coil. Sometimes the gal-
vanic current direct from the cells is incorrectly called primary, to distinguish it
from that obtained indirectly by induction.

Primitive Current. When two points in a closed circuit are connected by an additional
conductor, a portion of the current is drawn off. The current, as it existed before a
part is drawn off, is the primitive current.

Protracted Applications. The continued application of electricity by means of belts
disks, ectc., for a long time.

QUALITY OF A CURRENT. Thls refers to its strength as determined by its electro-
motive force and resistance, and also to the rapidity of its interruptions, and whether
it is smooth or harsh.

Quantity. The amount of electricity generated in a given time. For purposes of calcu-
lation, electricity is regarded as if it were a material, incompressible fluid ; e. g., if two
bodies contain equal quantities of one kind of electricity, and it all be transferred to
one, the latter will contain twice the quantity it did before; on the contrary, if the
electricity in one body is divided with another not previously electrified, the former
will have only one-half the quantity it had before.

RADICALS. The ionsor elementary atoms into which a chemical compound is divided
by electrolysis.

Reaction Electrical. The phenomena developed in any part of the body under the in-
fluence of electricity.

Regulator (Current). See Shield.

Residual charge. A feeble charge of electricity which can be obtained from a Leyden
jar a few mlnutes after it has been thoroughly discharged. Literully ‘““the charge
left over.”

Residual Magnetism. Moderately hard iron when magnetized retains some magnetic
polarity, this is residual magnetism.
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Resinous Electricity. Negative clectricity. That which is excited by rubbing wax or
resin with flannel. .

Resistance. Opposition to the transfer of electricity, or to its development as a current.

Reverse Current. See Ascending Current.

Reverser (Current). Pole changer.

Rheochord. A metallic wire introduced into a circuit to re the resi or vary
the strength of the current.

Rheometer. (Gr. rheos, a current, and metron, a measure.) Aninstrument for measuringa
galvanic current. Galvanometer.

Rheomotor. (L. motor, a mover, from moreo, I move.) An apparatus by which an elec-
trical current is originated.

Rheophore. (Gr. phoreo, I bear along.) An electrode.

Rheoscope. (Gr. shope, I view.) An apparatus for ascertaining the existerice of a gal-
vanic current. A galvanoscope.

Rheostat. (Gr. statos, that stands.) An instrument for bringing a definite amount of
resistance into the circuit. It receives its name from its power to keep the galva-
nometer needle standing at the same point during an experiment. Two forms are com-
monly used for medical batteries, the hydro-rheostat and resistance cofl. The resistance
coil differs from the rheochord in that the wire compoging the former is in a coil, in
the latter it is straight.

Rheotome. (Gr. temno, Icut)) A current breaker.

Rheotrope. (Gr.trepo, I turn.) A pole changer, or current reverser,

Rotary Machine. Magnetic-Electric Machines in which electricity is generated by turn-
ing a crank.

Ruhmkoff Coil. A very powerful induction cofl invented by Ruhmkoff, a celebrated
electrician of Paris.

SECONDARY ACTION. See Secondary Electrolysis.

Secondary Battery. A storage battery. An apparatus for accumulating electric energy.

Secondary Coil. A coil of fine wire wound in many layers around the primary coil
from which it is separated by insulation.

Secondary Current. The induced or ‘“‘to and fro”’ current from the secondary coil of the
helix. The faradic current.

Secondary Electrolysis. Decomposition supposed to be accomplished by the chemical
action of the elements set free by electricity. It is secondary action that causes the
hydrogen to be used up by the chromic acid set free in the battery fluid, and the con-
sequent formation of ehrome alum.

Sensibility, Electro-Muscular. The peculiar sensation produced when a muscle con-
tracts under the stimulus of an electric current.

Shield. The tube or sheath which answers the purpose of a current regulator. When it
is moved entirely within the coil, the strength of the current is diminished: when
withdrawn, it is increased.

Shock. 1. A sudden discharge of electricity from a Leyden jar or the conductor of a static
machine. 2. The unpleasant or painful impression made on the nerves by opening or
closing the circuit or suddenly increasing the strength of the current,

Short Circuit. Name given to the circuit when it is completed before reaching the con-
ductors or electrodes. Polarization depends upon the establishment of a short circuit
within the cell.

Stabile Current. A current applied with both electrodes in a fixed position. Labile
and stabile were terms selected by Remak to describe the method of applying a
current.

Statical Electricity. Electricity at rest. It is set free by friction, pressure, cleavage,etc.

Static Machines. Apparatus for generating frictional or Franklinic electricity.

Storage Batteries. Sce Secondary Batteries. They have been used for supplying a
current for galvano-cautery purposes, and also for illuminating internal cavities of the
body.

Switch. Metallic bars revolving on a pivot, used to connect sections of cells, as current
reversers, and current selectors. They form a part of the battery accessories that are
attached to the base. i
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TANGENT GALVANOMETER. An instrument for the accurate measurement of
the strength of the galvanic current.

Tension. Potential. This term is applied by various authors to (1) the tendency of
electricity to overcome resistance ; (2) the strain put upon the circuit by the electro-
motive force; (3) the difference of potential of any two points joined by a conductor.

Tetanisation. The production of a tetanic or contracted state in & nerve by passing
an electric current through fit.

Thermo-Electricity. Electricity that is generated when two metals are soldered
together so as to form a closed circuit, and one of the junctions is heated more than
the other.

To and fro Current. Faradic Current.

Torpedo. The electric ray, a species of fish found in the Mediterranean.

Tray Cell. One form of gravity cell which is named from its shape.

Trembler. The vibrator or rheotome.

Two-Fluid Cell. A cell in which a different fluid is used with each element.

UNIFORM CURRENT. A current that is kept at the same strength during the appli-
cation. (B&R.)

Unipolar Application. See Polar Method.

Uninterrupted Current. The galvanic current.

Units, Absolute. They are based upon units of mass (gramme), length (meter), and
time (second).

Unit of Current. An ampere. It is the current through a circuit with electro-motive
force of one volt, resistance one ohm.

Unit of Electro-Motive Force. One volt represented by the current from one
Daniells cell.

Unit of Resistance. The ohm.

Unpolarizable Electrodes. Those made of pure amalgamated zinc or zinc that has
been immersed in a syrupy solution of sulphate of zinc. Used in delicate physiological
experiments.

Unpolarized. Not possessing polarity.

Upward Current. Term applied to the current when it passes from the branches
toward the trunk or root of a nerve. The negative pole is placed on the trunk, the posi-
tive on the branches.

VITREOUS ELECTRICITY. Electricity excited by friction of glass.

Volt. The unit of electro-motive force.

Voltameter. An apparatus for measuring the strength of a galvanic current by decom-
posing water.

Voltaic Alternatives. Galvanism acts as a stimulus to nerves and muscles most ener-
getically when the circuit is frequently opened and closed. When a pole changer is
introduced into the circuit 8o as to not only break the circuit, but change the direction
of the current at every break, the method has been named voltaic alternatives. This
reversal is a much more powerful stimulant than simple interruption of current.

Voltaic Pile. The compound galvanic circle invented by Volta in 1800. Described in
text.




INTRODUCTION.

- THERE is no branch of science which received earlier attention
or has been the subject of more persistent research than Elec-
tricity in its various forms. To those whose attention has not
been called to the subject specially, it is a matter of surprise
that so much has been accomplished in the various departments
of this science without its having sooner obtained a recognized
place in the armentarium of the medical profession. It may not
be out of place to give a brief résumé of its history, and the
various practical applications made of it in the past, before
undertaking to show the position it at present occupies and its
promisés for the future.

It was fully six centuries before the Christian era that Thales,
one of the seven sages of Greece, discovered that amber, when
rubbed with a dry cloth, developed a peculiar force capable of
attracting light bodies such as chaff, bits of paper, pith, etc.,
and in consequence he believed it to be possessed of a soul
which was nourished by the attracted objects.

The luminous appearance attending friction of certain sub-
stances was noticed by Roman historians. They also record
the appearance of flame, on various occasions, at the points
of soldiers’ javelins, and on the top of ships’ masts. One
ancient philosopher relates of himself that, when changing his
clothing, sudden sparks were emitted from his person, and at the

same time his servant received slight shocks on touching him.
19
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The electric fish, of the Mediterranean, were known to have
the power of sending shocks through the water some distance
away, of sufficient power to benumb their prey and to disagree-
ably affect the fishermen, whose spears conveyed the shock from
the water to their hands.

The loadstone, also named magnet, from Magnesia, a coun-
try in Thessaly, where it was first noticed, is referred to in
the Talmud under a Hebrew name, meaning ‘‘the stone that
attracts.”  Lucretius, in a poem written sixty years betore the
Christian era, mentions the power of a loadstone to suspend a
series of rings hanging in a chain, one to another. These
references show that the power of attraction possessed by the
magnet, and its capability of communicating this property to
pieces of iron, were known at the very dawn of our history.
It is equally certain that the peculiar property which causes a
magnet, when freely suspended, to point toward the poles of the
earth, was not only known, but made of practical use. More
than one thousand years before our era, at the obscurely
known Epoch of Codrus, and the return of the Heraclide to
the Peloponnesus, these people employed magnetic cars on
which was the figure of a man whose movable outstretched
arm, always pointing to the south, guided them on their way
across the vast and grassy plains of Tartary. During the third
century of our era, at least seven hundred years before the
introduction of the compass in European seas, Chinese vessels
navigated the Indian ocean with needles pointing to the south.
The magnetic needle was brought from China to Italy in
1260, and one traveler asserts that he saw a pilot in the East
Indies direct his course by a compass, like those now in use,
in the year 1500.

With the exception of the application of the loadstone to
the use of the mariner, the various phenomena of electricity
and magnetism awakened only vacant wonder, and, while
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many centuries rolled away, remained but barren facts on the
surface of human knowledge.

Gilbert, physician to Queen Elizabeth, in the year 1600
wrote a book in which he gave a classified account of all the
electrical phenomena known to his time, and added the results
~ of his personal investigations. He first gave the name poles
to the ends of the magnet, because they point toward the
poles of the earth. He also gave the name electricity (from
elektron, amber) to the force developed from amber by friction.

The needle does not, however, point directly to the north
and south poles of the earth, except in certain localities (for
the magnetic and geographical poles do not coincide), neither
does it preserve an undeviating direction. Since its use ren-
dered possible voyages of discovery by land and by sea, and
it early became a commercial necessity to the merchant who
traded with distant people, whether across the trackless water
or the equally trackless desert, the fluctuations to which it is
subject seriously impaired its value.

The observation of this variation or declination is usually
credited to Columbus, who is stated to have discovered it in
September, 1492, during his first memorable voyage of discov-
ery; yet one Peter Adziger, in a Latin letter to a friend,
written in 1269, describes the process by which he has reckoned
the amount of the yariation of the needle, showing that this sub-
ject had commanded attention long before the period generally
named.

The commercial necessity for some method of accurately com-
puting the variations of the needle, whereby its deviations
could be corrected, has led to the construction of costly appa-
ratus for recording its changes. Observations upon its behavior
have been carried on over the entire globe during every season
and under all conditions of stormy or clear weather, and the
phenomena of magnetism (which gives to the needle its value)
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have been classified under their appropriate laws, and these
laws arranged to form a systematic whole until the science of
magnetism is as well established as any of the physical sciences.

The earth is now regarded as a magnetic mass, acting on
a magnetic needle, as one needle acts upon another. To the
variations of this magnetic influence of the earth is due in
part the variations of the needle. The result of various ob-
servations may be summed up as follows:

1. There <8 a daily variation which consists of a slight
easterly movement of the north end of the needle that reaches
its maximum about 7 a.m. It then recedes till its westerly
maximum is reached, about 1 p.M. It again returns easterly
more slowly, reaching its maximum about 10 p.M. The range
of variation is greater during the day than during the night,
which is believed to be due to the magnetic influence of the sun.

2. There is a variation of the earth’s magnetism accompany-
ing the change of seasons. This is indicated by a movement
of the magnetic polé from east to west. During the months
between the vernal equinox and summer solstice the needle retro-
grades to the east, and during the following nine months its
general motion is to the west. The magnetic influence of the
earth is strongest during December, January and February,
when it is nearest the sun, and least during May, June and
July, when it is farthest from the sun.

3. Irregular or fitful agitations of the needle were first ob-
served in 1750, by Worgenthin, and later, in 1806, by Hum-
boldt, who gave the accompanying phenomena the name of
“magnetic storms.”

4. There is still another variation of the magnetic pole of
the earth for which no theory has fully accounted. The pole
of the magnetic needle now points more than one thousand miles
away from the geographical pole of the earth. The needle
pointed due north in 1660 (in London, where the observation
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was made). It then moved westward until 1818, when it was
directed to a point 24° 27’ from the pole, then it began to move
back again, and will point due north again in 1976, making a
complete cycle in three hundred and twenty years.

‘Self-recording apparatus, now used in magnetic observato-
ries, give daily and hourly reports of all magnetic variations,
and when sufficient time has elapsed to secure enough observa-
tions from different parts of the world, much light will un-
doubtedly be thrown on the cause of the earth’s magnetism
and its changes. .

The earth, atmosphere and clouds form a Leyden jar on an
extensive scale, the earth and clouds representing the coatings of
the jar, and the air fulfilling the part of the glass through
which the electricity passes by induction or discharge.

It is found that in fine weather the atmosphere is almost
invariably charged positively ; before rain it often assumes a
negative state. - The rain that first falls is usually negative,
although the atmosphere before and after the fall may be posi-
tive. Fogs, snow and hail, if unattended by rain, are nearly
always positively charged. Clouds are always positive. Elec-
tricity, like magnetism, has a period of maximum and minimum
intensity during the day, that may be traced to the influence of
the sun, and another during the night, dependent on the moon.
There is also a yearly variation, dependent upon the relative
position of the earth and sun, atmospheric electricity having
thirteen times as great intensity when the earth is in that part of
its orbit nearest the sun, as when it has receded to that part of
its orbit most remote from the sun.

There are also irregular or fitful disturbances of the electrical
conditions of the atmosphere accompanying the agitation of the
needle during magnetic storms. “‘These perturbations manifest
themselves often simultaneously over land and sea, over hun-
dreds and thousands of miles, or propagating themselves gradu-
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ally, in a short space of time, in every direction, over the surface
of the earth.” At these times occur brilliant displays of the au-
rora borealis, which are believed to be neither the cause nor effect,
but simply an accompanying phenomenon, of the electrical dis-
turbances, and due to the same cause.

To the German astronomer Schwabe is due the honor of
recording daily observations during more than thirty years, by
means of which he established the periodicity of these phe-
nomena. He finds they increase in number and trequency during
a little more than five years, then decrease .for the same period,
occupying, to complete a cycle, about eleven years. He also dis-
covered that they coincide with the appearance of dark spots on
the sun; although, from any evidence yet adduced, no one can
say that the storms are caused by the sun-spots, or that the sun-
spots are caused by the magnetic storms. Whether the sun is
the source of electricity, or whether the magnetism of both earth
and sun is derived from some common central reservoir of this
force, still remains an unsolved problem.

The influence of terrestrial magnetism and atmospheric elec-
tricity over health and disease is a subject of practical interest to
every physician. That electricity is at all times present in the
human body, and that under certain circumstances it becomes
manifest through sparks emitted from the person, as well as by
other means, has long been knuwn to all who have given any
attention to the natural sciences. Cecil relates an instance of a
gentleman whose sensitiveness to atmospheric electrical condi-
tions was so great that he was advised to insulate himself by
wearing silk underclothing. So successful was this measure that
he declared, ‘it made life another thing.”

Dr. Hosford, of New Hampshire, reported in 1837 the
following, which is interesting as describing a condition due
to disturbed electrical conditions of the human body. On
January 25 of that year, during a brilliant display of aurora
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borealis (magnetic storm), a cheerful, intelligent lady, about
thirty years of age, became suddenly and unconsciously
charged with electricity, which 8he first discovered on
attempting to pass her hand over her brother’s face,
when all the family were astonished to see a display of
sparks pass from her fingers to his face. This peculiar con-
dition continued without diminution until the last of February,
when it began to decline, and disappeared permanently in May.
During its continuance, being greatly annoyed by disagreeable
shocks on touching any conducting substances,— such as kitchen
utensils, needles, springs of chairs,—every eftort was made
to relieve her, but neither the change of clothing from flannel
and silk to cotton, nor any other device, gave her relief. She
was not conscious, from any internal sensations, of her peculiar
power, but sparks continued to pass from her fingers at the
rate of three or four per minute when brought near a conduc-
tor, and she could charge others when insulated. She had never
been confined to her bed by a day’s illness, but had suffered
for some months during the previous year with neuralgia,
which permanently disappeared with the return of her normal
electrical condition in May.

Dr. C. Woodman, of Paw Paw, Michigan,* reports the
following curious case: A patient, aged twenty-seven years,
can generate light through the medium of his breath,
assisted by manipulations with his hands. - He will take
anybody’s handkerchief and hold it to his mouth, rub it
vigorously with his hands while breathing on it, and immedi-
ately it bursts into flames and burns until consumed. He will
strip, and rinse out his mouth thoroughly, wash his hands,
and submit to the most rigid examination to preclude the pos-
sibility of any humbug, and then by his breath, blown upon
any paper or cloth, envelop it in flame. He will, when out

® Medical News. [We do not vouch for this.—C. M. H.]
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gunning and without matches, desirous of a fire, lie down
after collecting dry leaves, and by breathing on them, start
the fire, and then coolly take off his wet stockings and dry
them. It is impossible to persuade him to do it more than
twice a day, and the effort is attended with the most extreme
exhaustion. He will sink into a chair after doing it, and on
one occasion, after he had a newspaper on fire as narrated, I
placed my hand on his head, and discovered his scalp to be
violently twitching, as if under intense excitement. He will
do it any time, no matter where he is, under any circum-
stances; and Dr. Woodman has repeatedly known of his sit-
ting back from the dinner-table, taking a swallow of water,
and by blowing on his napkin at once set it on fire. He says
that he first discovered his strange power by inhaling and
exhaling on a perfumed handkerchief, that suddenly burned
while in his hands.

The following case has been reported by Dr. C. A. Leale:*
A strong man was able to light the gas with ease after a few
frictions with his finger. He was recommended to rub his
wife, who was suffering from neurasthenia. She recovered,
but he became morose, restless, and complained of a disagree-
able feeling when his wife touched him. He finally recovered,
but was not able to engage in his former business.

There are occasionally reports through the newspapers of
the cffect of magnetic storms upon invalids, and nervous
people, faintings, spasms, palpitations, etc., having occurred
when the subjects were not at the time aware that there were
any electrical disturbances. Many invalids are enabled to foretell
changes in the weather by the aggravation or ameclioration of
their disease, and their cl.mnge of symptoms will be found to
correspond to the change in atmospheric electricity from
positive to negative, or vice versa, which immediately pre-

* Journal of Nervous and .Uental Discases, Oct. 1876.
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cedes or follows storms. The daily and nightly rise and fall
of the grave symptoms attendant upon many acute diseases
correspond very nearly with the variations in terrestrial elec-
tricity, and are recognized as occurring with such regularity
that the experienced practitioner can often readily predict the
condition of the patient for hours in advance.

Certain groups of diseases are influenced by the seasons.
The greater prevalence of lung diseases during the winter months,
and of bowel complaints during the summer, cannot be fully
explained by the differences in temperature and diet; while of
the epidemics, small-pox is recognized as a winter disease, and
cholera as a summer disease, although no feasible theory for
this has hitherto been advanced, so far as known to the
writer. The variation in atmospheric pressure undoubtedly
exerts considerable influence over the state of the health ; but
this very variation of pressure would, of itself, greatly influence
the electrical conditions of the human body.

From the days when the Greek slave of Anthero was sub-
jected to the shocks of the torpedo, or electric fish, to cure him of
his infirmity, and the Grecian women and children wore amber
beads under the beliet that its mysterious soul would exert a
healing influence over their diseases, mankind has, from time
to time, sought in electricity a *‘ panacea for all human ills.” At
times its champions have made the most impossible promises for
it, which, failing to be fulfilled, have thrown disfavor upon its
power, and it would pass into obscurity, forgotten by the public,
until an opportunity presented to again call attention to it as
possessing almost miraculous properties. During the period it
has been undergoing these alternations in popular favor, a few
ardent lovers of science have quietly pursued its investigation
with such a wealth of reward in knowledge of its properties and
its possibilities, that it has been recently remarked by one writer
that probably ¢ the age of discovery, so far as clectricity is
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concerned, is past, and we have actively entered upon the
age of the practical application of principles long ago demon-
strated.”

The discovery of the Leyden jar, in 1746, was followed by
important results to science. The following year a present of the
pair to the Literary Society at Philadelphia, awakened Franklin’s
attention to physical science, to which he does not appear to have
previously given any special attention, but he now took up
experiments with avidity, and in 1749 made the discovery of the
identity of lightning and electricity, which, although long sus-
pected, had never, previously to his celebrated experiment of
drawing lightning from a cloud with a kite attached to a silk
cord, been actually demonstrated. The same year he wrote as
follows to Mr. Collinsen, the donor of the jars:

“We are not a little chagrined that we have hitherto been able to
produce nothing in the way of use to mankind, and the hot weather
coming on, when electrical experiments are not so agreeable, it is proposed
to put an end to them for the season in a party of pleasure on the banks of
the Schuylkill. Among other experiments which we shall exhibit for our
diversion, will be the firing of spirits by means of a spark sent from side to
side through the river without any other conductor than the water —an
experiment which we have some time since performed to the amazement
of many. A turkey is to be killed for dinner by an electrical shock, and
roasted by the “ electrical jack ” (a little moving power he had invented)
before a fire kindled by the electrified bottle, when the health of all
the famous electricians of England, Holland, France and Germany is
to be drank in “electrified bumpers,” under the discharge of guns by the
electrical battery.”

In 1730 Dufaye transmitted clectricity along a cord of moist
packthread for 1300 feet. In 1774 Le Sage, a Frenchman at
Geneva, transmitted a message over wires. He used twenty-
four, one for cach letter of the French alphabet, insulating them
in glass tubes buried in the earth. These wires were connected
with an electrical machine at one end, and electroscopes at the
other, their divergence marking the letters.



INTRODUCTION. 29

Three years afterward, near London, a current was passed
through wires for a distance of two miles, the wires being insu-
lated by and supported upon logs of baked wood. But one dis-
covery must wait upon another, and it was not until the discovery
of the electro-magnet that transmission of messages over wires
could be rendered practical. In 1840 Prof. B. Silliman took
daguerreotypes by an electric light obtained from a zinc and
copper battery in the laboratory of Yale College, and in 1854 an
electric light was used in Paris during four months to enable
eight hundred men to continue the work of excavation of a hill
that had to be removed for some public purpose.

Nearly all these earlier investigators made numerous experi-
ments in treating disease both with electricity and the magnet.
Many points of resemblance between the nervous force and elec-
tricity were noted, which, taken together with the evident influence |
of electrical variations over disease led to the belief that nervous
force was but electricity modified to adapt it to the animal system.
In 1848, Matteuci, who had devoted much time to this subject,
conclusively proved that electricity and nervous force are not
identical, but bear the same analogy to each other as exists
between heat, light and electricity. In addition to this, it has
been claimed that there are electrical currents generated in the
muscles and secretory organs, the resnlt of the chemical changes
going on within the tissues, and that these currents may be modi-
fied by artificial currents from without the body. For many
years the influence of electricity in all its forms over the tissues
of the body has been diligently investigated, and the application
of electricity to treatment of disease is now claiming the attention
of the medical world more universally than at any previous
period of its history.

It is to be regretted that the early observers, who, with
meager materials at their command and no preceding records
to guide them, made those brilliant discoveries which now
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form the bases of all the practical electrical inventions that so
delight and astonish the public of the present day, have left us
no fuller account of their experience with disease. Frequent
mention is made by them of remarkable cures of nervous
disorders, paralysis, epilepsy, neuralgia and rheumatism. Those
disorders, well known to be influenced by changes in external
circumstances of weather, season and climate, seemed to
receive the most benefit. These reports of marvelous cures
are not confined to a single observer, nor any one land.
Records from almost every country on the globe, and from
many experimenters, are found throughout our literature of the
past two hundred years. confirming the valuable properties
possessed by electricity as a remedial agent, but in regard to the
particular condition of the patient with which successes or failures
occurred, the strength of current used, and frequently the kind
of electricity employed, we are left in the dark. Its use, until
very recent years, has been entirely empirical.

The large class of ncuroses, including hysteria, epilepsy,
paralytic, neuralgic and spasmodic affections which so frequently
baffle us when other therapeutic agents are employed, and tax
professional skill to the utmost, should invite our investigation
to this field, which, the experience of the past encourages us to
believe, offers greater inducements to the original investigator
than any other branch of our art. Since the specialist, who has
used galvanism only, reports gratifying success in the same class
of cases as those who employ exclusively either franklinism or
faradism, we conclude that at present success depends more upon
the care with which the details of treatment are carried out than
upon the form of electricity employed.

There is reason to believe that the time is not far distant
when the differential indications for selection of the particular
current best suited to various discased conditions shall be
clearly defined, and to Dr. Rockwell is due the honor of first
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directing the profession in our own country to this path of
investigation. We need a series of carefully recorded obser-
vations, no less accurate and extensive than those which estab-
lished the cycle of magnetic storms, to determine how much
diseases are actually influenced by electrical disturbances, and
what relation the cycles of magnetic and electric phenomena
bear to the appearance of epidemics. We also need full and
complete clinical reports from conservative and observant prac-
titioners before a satisfactory knowledge can be acquired of
the true place electricity should occupy in our armentarium.

Many reports of cases as now made are worthless, in not
being sufliciently explicit. In reporting cases these points
should be distinctly brought out, after describing the discased
condition in the usual manner:

1. The method of applying the current; whether general
or local, labile or stabile, continuous or interrupted.

2. The kind of current used.
The direction of the current and location of electrodes.
The length of sitting.
The number of sittings.
The interval between sittings.
The power of battery current employed. Batteries of
different makes, and of the same make under varying con-

TS oo

ditions, as described in chapter on batteries, differ so much in
the force of current sent betwcen the electrodes that it is
important to settle upon some standard of comparison for
medical batteries, as has been done for those employed in the
arts, that the actual current strength may be indicated in
reports of clinical cases.

Evaporation and condensation of vapor are constantly set-
ting free vast amounts of electricity, which cannot but exert
an influence over the electrical conditions of the human body.
The lightning flashes transform oxygen of the atmosphere into
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ozone, which purifies noxious vapors and destroys poisonous
- exhalations ~ There is some ground for believing that the
prevalence of certain epidemics may bear some relation to
electrical conditions of the earth and air. When cholera pre-
vailed in 1849 with great fatality, it was observed that in
localities in England where the pestilence raged most
severely the magnetic attraction was diminished one half.

Dr. Henry Stone has proposed a novel theory, which he
terms the Electro-Galvanic Theory of Yellow Fever, in which
he attributes the presence of the disease as an epidemic to
disturbed electrical conditions. Among other indications point-
ing to this origin, he cites what he terms the popular belief,
that telegraph operators, other things being equal, are especially
liable to violence of attack. Those interested in learning his
views, and the arguments by which he supports them, will
‘find the article referred to in the New Orleans Med. and Surg.
Journal, July, 1881.

G. A. Sprechor* also advances the theory that malarial
diseases depend upon the same cause. He cites the state-
ment of Audrand that during the great cholera epidemic in
Paris, an electrical machine, which he was in the habit of
using, gave, during April and May, sparks not more than half
as long as those which it usually emitted. During June 4th,
5th and 6th, only a slight crackling could be obtained, and on
the 7th of that month no electrical phenomena could be
excited. The days of the greatest mortality corresponded with
the absence of electrical manifestations, and the rapid abate-
ment of the epidemic coincided with a return of electrical
phenomena in the atmosphere.

Dr. Sprechor suggests that the extension of our telegraph
and railroad systems through the country may have some in-
fluence in modifying and directing malarial troubles, by the

* Pacific Med. and Surg. Jour., Feb, 1883.
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formation of extensive conductors of electricity, and notes the
effect these have upon the manifestation of electrical phenomena
by the fact, which he asserts, that our great hurricanes and
tornadoes follow the lines of railroads. He further suggests
that an explanation of the fact that animals and negroes are
not at all, or very little, affected by malarial disease may be
found in the fact that the hairy coat of the one and the dense
oily skin of the other are a more or less perfect means of
electrically insulating them.

It may seem chimerical to suggest at the present time the
possibility that at some future time the relation of epidemics to
electrical disturbances, and dependence upon them, may become
established, and that some method can be devised by which the
electrical currents of the human system can be modified so as
to render it less susceptible to contagious influence, and thereby
prove as efficient a protector against certain of our most fatal
epidemics as vaccination is against smallpox or antisepsis
against zymotic poisons. This certainly offers a most attrac-
tive field for study and experiment.
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CHAPTER 1.
MAGNETISM.
THE THEORY CONCERNING THE NATURE OF ELECTRICITY.

EvectriciTY is now very generally regarded as a form of
motion akin to light, heat and sound, which pervades the
earth itself, all objeets upon its surface, the atmosphere sur-
rounding it, and the heavenly bodies. We know that from
electricity we can obtain heat and light, while from heat, and
the action of the sun’s rays, we can obtain electricity, but al-
though we have tolerably correct ideas in regard to the char-
acter of motion of heat and light, our ideas as to the precise
nature of the change which motion must undergo to appear as
electricity, are still very defective.

ACTIVE AND PASSIVE ELECTRICITY.

So long as its distribution is uniform throughout any object,
its presence cannot be detected ; it is then said to exist in a
passive or bound state, or in a state of equilibrium. When
the electric equilibrium between any two points of an object,
or between two objects, is disturbed, electricity is said to be
Jree or unbound. Tt is with electricity in a free state that we
have to do in its application to electro-therapeutics.

OﬁSCURITY OF ELECTRICAL LANGUAGE.

Formerly it was believed to consist of a fluid or fluids,
which flowed through bodies as a stream of water flows through
its channel, and many of the terms used by the earlier writers

@)
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on the subject are still retained, and convey an incorrect idea
of the real nature of electricity. ‘At the meeting of the electri-
cal congress at Paris, in 1881, a revision of electrical language
was suggested, which should make it conform to the present
theories concerning this force. Some important changes were
made, although much remains to be done, and there is still
some confusion, even in the works of recent writers, in the use
of terms. For the convenience of the reader, a full vocabulary
of electrical terms is arranged on page 7, to which reference
should be made when the meaning of the text is not clear.

FORMS OF ELECTRICITY.

The manifestations of electricity may be arranged under
three hieads: 1, magnetic; 2, static; 3, dynamic. Its magnetic
properties as existing originally in the loadstone will be con-
sidered under the head of Mugnetism. The phenomena attend-
ing static electricity set free by friction belong to Franklinism.
Free electricity, moving as a current, is termed Dynamic.
Dynamic electricity includes Galvanism and Faradism.

MAGNETISM.

The fact that the earth is a vast magnet, exerting magnetic
influence over all objects upon its surface, was long since
proven.

It is the magnetic power of the earth which gives to the
loadstone its peculiar properties, and Sir Wm. Thomson holds
the belief that man possesses a seventh sense, which he terms
the ‘“ magnetic sense,” that enables its possessor to detect, by
peculiar sensations, marked variations in terrestrial magnetism.

The notion that the magnet exerts a peculiar influence upon
health is a very old one, In ancient times, the mineral ore,
or natural magnet, either alone or mixed with other materials,
was used as medicine externally or internally for the cure or
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relief of certain disorders of mind or body. Before reviewing
the experiments that have been made with this agent, it is
necessary to define the properties it possesses and the laws
which govern its manifestation. .

The presence of magnetism in any object is shown:

1. By its power of attracting iron filings, needles, etc.

2. By attracting or repelling other magnets.

3. By arranging itself, when freely suspended, so as to

point toward the poles of the earth.

4. By its power to impart its own magnetic properties to
iron or steel.

NATURAL AND ARTIFICIAL MAGNETS.

A natural magnet consists of a reddish brown or gray ore
found in iron mines throughout the world.

Artificial magnets are those in which the peculiar proper-
ties of magnetism are induced artificially.

Artificcal magnets are of two kinds: 1. Temporary, made
of soft iron, which acquires magnetism readily, but loses it as
readily as acquired. 2. Permanent, made of hardened cast
steel, which cannot be so highly magnetized as soft iron. *

MAGNETIC POLARITY.

When a small magnetic bar or ncedle is freely suspended
it will be found that it will arrange itself so that one end will
point toward the north pole of the earth; and if the needle
be turned in any other direction, as soon as it is free to
move it will return to its original position, the same end
always pointing in a northerly direction.

Manufacturers mark one end of the needle in various ways
to distinguish it ; sometimes by a notch, paint, or letters N or
8. It is important to know which end of the magnet is pointing
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in a given direction when it is used as a compass-needle, and
also when it is used in making or testing other magnets.

THE MAGNETIC POLES OF THE EARTH.

The earth’s magnetic poles do not correspond with the
geographical poles. They are located at points in the northern
and southern hemispheres, where the magnetic needle becomes
vertical or perpendicular to the horizon when so hung that it
may revolve perpendicularly to the earth’s surface. Midway
between these points is a place where the needle stands parallel
with the horizon, and when passing northward from this, the
north end of the needle begins to dip more and more until its
pole is reached. Passing southward, the south end of the
needle dips in the same way.

ATTRACTION AND REPULSION.

When a magnet is
/ /“ brought near a magnetic
;,‘ Ej needle, or a small mag-
\ \ net that is free to move,
Fic. 1. v it will be found that the
north pole of one magnet repels the north pole of the other,
and the south pole of the one repels the south pole of the
other. When, however, the north pole of the first magnet is
brought near the south pole of the movable magnet, the latter
will be attracted and will approach nearer. Fig. 1 represents
a large magnet with two small movable magnets at each
end. The latter were at first parallel, but the attractive power
of the large magnet has been exerted at the north end to draw
toward itself the south ends of the small magnets, the repulsive
force of its south end has driven off the south ends of the
small parallel magnets near it.
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THE LAW OF MAGNETIC ATTRACTION AND REPULSION.

Like poles repel, unlike poles attract each other.

The power of attraction is not equal throughout the entire
length of the magnet. Dip a magnet in iron filings, and it will
be noticed that the greatest cluster will be attracted to the poles
or ends, while toward the middle will be found a space where

none adhere.
LINES OF MAGNETIC FORCE.

If iron filings be épread on a stiff sheet of paper with a strong
magnet held near to the paper, and underneath it, when the

paper is slightly jarred the filings will arrange themselves in
curved lines, as shown in Fig. 2.

a These curved lines are called' lines

of magnetic force, and the space

through which the magnet exercises

its force (the space covered by the

curved lines) Faraday named the

) Magnetic Field.
F1G. 2.

The lines of force diminish in number and length the further
they are from the poles, until they entirely disappear, as repre-
sented by the white space at the center of a. The line across

the center marks the central point, or point of no attraction.
. c -

Fia. 8.

In Fig. 3 we have two equal magnets brought near, but not in
contact with, each other. & represents what takes place when
their north poles are adjacent. The particles, repelled by one,
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after a little distance fall within the lines of repulsion of the
other, and are repelled alike by both. ¢ shows the same
magnets with unlike poles adjacent. Particles repelled by N
are attracted by S, and wice versa, illustrating why like poles
repel and unlike poles attract each other.

TRUE POLARITY OF THE COMPASS NEEDLE.

Since like poles repel and unlike attract each other, it fol-
. lows that if two magnets be freely suspended within the sphere
of their attraction (their magnetic field), the marked end of one
will arrange itself parallel to the opposite or unmarked end of
the other magnet ; therefore, that end of the compass-needle that
points toward the north magnetic pole of the earth must be in
an opposite or unlike magnetic state; or, in other words, that
end of the needle pointing north possesses south magnetiem, and
that end pointing south possesses north magnetism.

Some authors call the magnetism of the north pole of the
earth boreal, and that of the south pole austral; while the
magnetism of the end of the needle pointing north is called
austral, and its opposite end boreal.

Unfortunately there is no uniformity in the marking of
magnets among manufacturers. In England and Germany the
end of the needle that, when freely suspended, points toward
the north is marked N, while in France this same end of the
needle is marked S. In determining the polarity of unmarked
magnets, this discrepancy should not be lost sight of.

EFFECT OF DIVIDING A MAGNET.

It a magnet is divided, since there is in the bar a neutral
point where no magnetic properties are exhibited, it might be
supposed that one half would exhibit only boreal and the
other only austral magnetism, but such is not the fact; each
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half has two poles exactly like the original magnet, and no
division can be made so small but that the resulting portions
will exhibit both kinds of magnetism.. No magnet was ever
seen that had but ome pole.

MAGNETIC INDUCTION.

When a soft piece of iron is brought near a magnet it
immediately assumes the magnetic state. This influence of a
magnet operating at a distance is called magnetic induction.
It is through induction that iron filings, tacks, etc., are at-
tracted, and that magnetic properties are transferred from one
~ bar to another when charging magnets.

34 5 o SCE 8 3 3 8-

Fe. 4. Fi6. 5.

Arrang t of molecules in a bar Arrangement of molecules in a magnet.
that exhibits no magnetic attraction. The irregular line across the bar marks a line
of fracture which always occurs at a point

which sets free a north and south atom.

Magnetizing a bar of iron or steel consists in breaking up
the magnetic affinity of the atoms and rearranging them so
that the layer at each end is left without a mate.

This explanation of the process has been suggested :

1. Each molecule of iron, steel, or other magnetic sub-
stance, is a separate and independent magnet, having a north
and a south pole exactly the same as that shown by a steel
bar magnet.

2. The inherent polarity or magnetism of each molecule is
a constant quantity, like gravity, and can neither be increased
nor destroyed, but may be rotated by magnetism or electricity
so that the entire magnet may have its poles reversed.

3. When a magnet seems to have lost its magnetism there
is no actual loss, but the molecules have arranged themselves
so as to satisfy their mutual attraction by the shortest path,
forming a complete closed circuit of attraction.




42 MAGNETISM.

4. When magnetic properties are evident, the ‘molecules or
their polar atoms have all rotated in a given direction, and we
still have a symmetrical arrangement, but the circuit of attrac-
tion is not complete except through an external armature
connecting both poles.

5. Permanent magnets are those in which the atoms
are bound together with such rigidity (as in tempered steel)
that they cannot rotate. Temporary magnets are those in
. which the atoms (as in soft iron) are held so loosely that
they can readily rotate. ' '

6. The neutral line of the magnet, or point of no attraction,
found at a little distance from each extremity, does not indicate
that there is no magnetism at that point, but that the attrac-
tion of the molecules is satistied by a short circuit of attraction
within the magnet itself.

MAGNETIC INDUCTION OR ATIRACTION ACROSS BODIES.

If a sheet of glass, wood or paper be placed between a
magnet and iron filings, they will be seen to be influenced by
the magnet, and will arrange themselves in lines as if in
actual contact with it. - It is found that magnetic force acts
across a vacuum, water, and all known substances, except across
a network of iron, or other magnetic material.

FORM OF MAGNETS.

Artificial magnets are generally in the form of a bar or U
the latter are called horseshoe magnets. Both forms may be
stmple or compound. '

A simple magnet consists of a single piece of metal. A
compound magnet consists of several simple magnets made
of thin plates of steel, placed side by side with their like
poles together. If one plate is thinner or smaller than the
rest, it weakens the entire combination.
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A magnetic battery consists of several compound magnets
of the same shape and size bound together. A magnet of this
kind is much more powerful than a solid one of thessame
weight, because thin plates can be ‘'more strongly magnetized
than thick ones.

EEEPERS OR ARMATURES.

When a magnet is not in use, the molecules after awhile
will commence to arrange themselves, as in Fig. 4, and it will
gradually cease to exhibit magnetic properties. To preserve a
Ifdrseshoe magnet, its two poles are connected by a piece of
soft iron called an armature or keeper. Bar magnets must be
arranged in pairs, with unlike poles parallel, and connected by

a keeper.
TO CHARGE A MAGNET.

‘When a bar of slightly-tempered steel is held vertically and
struck several blows with a wooden mallet, it will acquire
magnetism, and will attract iron filings, or deflect a magnetic
needle, the same as a natural magnet. Magnetism may be
communicated from one bar to another in the following manner :
lay the unmagnetized bar horizontally north and south; place
one end of the magnet on its center and carefully draw it to the
end of the horizontal bar; raise it, always carrying it back to
its starting point in a curve through the air; repeat several
times, then pursue the same course with the other half of the
bar, first reversing the magnet. The latter loses none of its
own magnetism by the operation, and the polarity of the new
magnet is opposite to that of the inducing magnet.

TO PRESERVE THE POWER OF A MAGNET.

1." When laying it aside, place it as nearly as possible in
the position which it would assume if freely suspended, so as
to be acted upon by the earth’s magnetism. When the poles
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are kept for a long time in any other position than this, unless
made of the hardest steel, the magnet will eventually lose
the whole of its magnetic power.

2. Two magnets rapidly weaken each other, if placed even for
a short time with similar poles opposite to, or facing, each other.

3. All rough and violent treatment, such as falls, blows
from a hammer, scratching the surface with sandpaper, or great
heat, weaken the power of a magnet.

4. Neither horseshoe nor bar magnets should be laid aside
without an armature. They are improved by keeping dry iron
filings around the poles.

LIFTING POWER OF MAGNETS.

Natural magnets do not increase in power in proportion to
their increase in size. Sir Isaac Newton i3 said to have worn
a loadstone, set in a ring, which weighed only three grains,
yet could lift seven hundred and forty-six grains, or nearly
two hundred and fifty times its own weight. One brought
from Moscow to London, that weighed one hundred and
twenty-five pounds, could support only about two hundred
pounds. A horseshoe magnet is three or four times as pow-
erful as a bar magnet. A horseshoe magnet weighing one
pound ought to lift a weight of twenty pounds.

It has been observed that when a magnet attracts iron a
reaction takes place, the iron in turn attracting the magnet.
The lifting power of a magnet can be greatly increased by add-
ing day after day small pieces of iron, until its limit is reached.
If more pieces are added after this point is reached, they will
tear off the armature and reduce the power of the magnet to '
its original value.

ANIMAL MAGNETISM.

Although the peculiar powers manifested by the torpedo and
gymnotus were known to the ancients, it was not known until
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1772 that these powers were due to electricity. The most
eminent anatomists and physiologists have devoted much time
to the investigation of animal magnetism since the discovery
that shocks from these fish can magnetize needles and produce
sparks.

A German philosopher, named Father Hehl, appears to
have been the first to write on the subject of animal magnet-
ism. His views were published in 1774, and subsequently
they were adopted by Frederick Mesmer, of Suabia, who soon
deviated from the tenets of his instructor, and in 1779 published
what he termed a new system of treating disease, to which
the name Mesmerism has been given. He claimed that the
magnet was not directly necessary to produce the effects as-
cribed to it by Hehl, but that one human being acts magneti-
cally on another, on concentrating the attention and making
with the hands certain passes over the body of the person to
be magnetized. His extravagant pretensions attracted so much
attention, that the King of France appointed a committee,
composed of members of the Royal Academy of Science, with
Benjamin Franklin at its head, to investigate the subject.
After numerous experiments, they decided that mesmerism had
nothing to do with magnetism, and it soon lost its popularity.

THERAPEUTICAL PROPERTIES OF THE MAGNET.

The ancients ascribed various medical properties to the
loadstone. Galen ascribed a purgative property to it, and
recommended it in dropsies. Paracelsus, in the year 1503,
recommended it in the treatment of epilepsy, and for the suc-
ceeding two hundred years it was extensively employed in dis-
ease. In 1760 amulets were employed, consisting of pieces of
magnetized metal so united as to form collars, garters, brace-
lets, or plates adapted to various parts of the body. It was some-
times pulverized and mixed with plasters, which acquired the
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reputation of extracting iron and other metallic substances
from the body. The chemists of those early times were not
behind their brethren of the present day in extravagant pre-
tensions, for they claimed to extract an oil of wonderful efficacy
from the loadstone, which possessed all its properties in a con-
centrated form.

Recent observations in Paris hospitals, to determine the
effect of the magnet upon patients, showed that it usually
lessens the pulse, although sometimes it produces no effect
upon it. Breathing is not modified, but pafients sometimes
complain of throbbing, pricking sensations at the positive pole.

Metallo-therapy* is a term used to designate the employ-
ment of metals, externally and internally, in the healing of
certain diseases in which it is claimed they have been found
serviceable. It includes also the magnet in its list of appliances.
This subject has been thoroughly discussed in the French journals
during the last five or six years, and Charcot and Vigoureaux
having made numerous experiments, both pronounce their con-
fidence in it as a valuable acquisition to medical science. The
popular notion that sleeping with the head to the northward, so
that the body will be parallel with the terrestrial magnetic cur-
rents, is useful in certain nervous complaints, has long been
regarded as a harmless superstition; but the subject, in this
day of enthusiastic investigation of all questions pertaining to
electrical science, is again attracting attention, and we quote
from The Electriciant the latest in regard to the subject:

M. G. De Rocquigny writes as follows to the editor of Les Mondes:
“M. C. Vignier wrote in the Ré&ue Philosophique for 1882, No. 7,
July, p. 31: ‘Is there, then, an agency capable of exercising a con-
tinuous action on the apparata of the nerves (canawr), varying with
the position of the head? To my mind t}Eis agency exists, and is none

* Archives of Medicines, October 1883 (Dr. Peckham),
1 November 1883,
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other than terrestrial magnetism. That an all-pervading force should be
without any action on our organism when we see it influenced by the
least variation of light and heat, is surprising enough already. But it is
beyond dispute that galvanic currents not only exercise a powerful effect
on our nervous system, but that electro-magnets themselves produce
well marked effects in certain nervous affections. The experiments
undertaken at Salpetriére, by M. Charcot, leave no room for doubt on
this point; and there must be some foundation for the practice adopted
by the Swedish peasants, who cause themselves to be buried for several
hours so as to lie North and South in order to cure neuralgia.’

“To this the author adds the note: ‘I have this fact from M. Nord-
strom, Swedish Consul at Alger. It is, moreover, sufficiently proved by
physiological experiments that a very close relation exists between the
nervous system and electricity, of which magnetism is but one form.’
In another note the author quotes the following experiment, carried out
‘by M. Ziégler, of which M. Vogt was a witness: ‘M. Ziégler takes a
lens of soft iron, he exposes it in a place where it will receive the lines
of terrestrial magnetism and redirect them on to the organ to be studied.
By thus projecting the magnetic lines concentrated in this manner on
the heart of a rabbit, the rhythm of the heart is changed; if the lines
are concentrated on the intestines, violent peristaltic movements (péris-
taltiques) are caused (Journal Officiel, May 18, 1881). The preceding facts
will, perhaps, appear to you, Monsieur l’Abi)é, to add some degree of
probability to the theory put forward by The Electrician of London.’”

Dr. Hammond has reported some experiments in the use
of the magnet that will be referred to elsewhere. In the
present state of our knowledge of this subject the use of the
magnet in the treatment of disease must be wholly empirical,
and is only resorted to in isolated cases by way of experiment,
when other forms of electricity have failed to produce a bene-
ficial effect.
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FRANKLINISM. .

FricrionaL or static electricity when applied to medical pur-
poses is known as Franklinism, in honor of Benjamin Frank-
lin, whose investigations marked an era in electrical science,
and who was the first in this country to apply it to the treat-
ment of disease. The presence of frictional electricity is mani-
fested by the following effects :

1. ZLuminous, as when lightning flashes through the sky.

2. Mechanical, as when lightning strikes an object, rending
and destroying it.

3.  Calorific, wh(en the object struck is at the same time
set on fire.

4. Chemical, as shown by its power to convert oxygen
into ozone. The change in the atmosphere after a thunderstorm
is due to the development of ozone on a large scale by the
lightning.  Milk is soured during a thunderstorm by the
chemical action of lightning.

5. Magneticc. When masses of metal receive a lightning
stroke and afterward exhibit magnetic properties.

6. Physiological, as when a person has survived a stroke
to remain paralyzed from the tremendous shock to the nerves;
or as in those rare instances where sight or hearing has been
suddenly restored by the same means.

ATTRACTION AND REPULSION.

Previous to the investigations of Gilbert, in 1600, jet was
the only substance known to possess the same peculiar power
(48)
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of attraction and repulsion first discovered in amber. Subse-
quent observers have established the fact that under certain
conditions, all substances exhibit, to a greater or less degree,
the same properties.
Fig. 6 illustrates these phenomena.
A glass rod, G, having been excited
a s by rubbing with a silk handkerchief,
e is brought near two straws, a b,
suspended by fibers of silk thread.
They are attracted by the glass for
an instant and then repelled, not
Fia. 6. only by the glass, but by each other,
in the direction marked by the dotted lines + +. Again, rub
a stick of sealing-wax or shellac with flannel and bring it
near the straws: they will behave as before. If, however, the
wax be presented to them while repelled by glass, they will
be instantly attracted by the wax. If an excited rod of glass
be brought near one straw and another of wax near the sec-
ond straw, while being respectively repelled from the excited
rods, they will be mutually attracted ; hence the law of elec-
trical attraction :
Bodies electrified alike repel, those clectrified unlike attract
each other. '
The phenomena of attraction and repulsion are exhibited
by all forms of electricity, but franklinic electricity excels
them all in exerting this influence at a distance. Its force varies
inversely as the square of the distance between the bodies,
through which this influence is exerted.

POSITIVE AND NEGATIVE ELECTRICITY.

The form of electricity developed by rubbing glass was for-
merly called vitreous, because it was erroneously supposed that
~ the opposite kind could not be produced’ from glass. That kind
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developed from resin was called resinous for a similar reason.
It is now known that the kind of electricity depends not alone
upon the substance rubbed, but also upon the substance with
which it is rubbed. Resinous electricity may be excited in glass
by friction with fur, and vitreous from resin, when rubbed with
amalgam spread on leather. Vitreous electricity is now called
positive, and is marked with the sign +-, while resinous electricity
is called negative, and marked with the sign —. Since bodies
in a like electrical state repel, and those unlike attract, it is easy
to determine by comparison whether an electrified body is posi-

tive or negative. )
THE ELECTROSCOPE.

This is an instrument for detecting minute
quantities of static electricity, and determining
whether a given charge is positive .or negative.
It consists of two strips of gold-leaf, hung
together by the upper ends to a metal rod.
This rod passes through the stopper in the neck
i of the glass bottle within which the gold-leaves

FIG. 7. hang. The upper end of the rod terminates

ELECTROSCOPE. . .
Ht.12 in. Diam.4}4in. 1N & nickel-plated brass disec.

PHENOMENA OBSERVED ON ATTEMPTING TO TEST AN ELECTRIFIED
OBJECT.

1. Rub a glass rod briskly and bring it near the disc, the
gold-leaves will b<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>