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NOTE TO THE THIRD EDITION.


This Discourse was first published in compliance

with the request of several of those who heard it

delivered, and who expressed to me an opinion

that busy practitioners might perhaps be glad to

have at hand, and in small compass, such information

as it contained. It was obviously impossible

to do more in so limited a time than to make a

general reference to the therapeutic uses of electricity;

and the most that I attempted in this direction

was to recall to the recollection of my

audience those conditions of disease in which the

application of electricity would seem—without

doubt—to be required; and to indicate the

methods of application most generally useful.

The construction of apparatus can not be understood

from verbal or written description alone;

and I appended to the text certain notes, and

illustrations of the instruments which I submitted

to the Society.


With the Second Edition I incorporated three

Lectures which I delivered at the National

Hospital for the Paralysed and Epileptic; and to

this Edition I have appended such additional

matter as I believe will prove useful to the

student.





I may add that I have endeavoured, as was said

by a deceased physician, “to paint electro-therapeutics

not imperfectly, but, as it were, in miniature:”

and that while I have carefully revised

every page, and have noticed all real improvements

introduced to the profession since the First Edition,

I have kept the book a small book: and I venture

to hope a book easily to be understanded by the

multitude of practitioners who ask daily what

instruments to use, and when, and especially how,

to use them.


These questions I have endeavoured to answer

in the following pages, which contain such details,

and such details only, as I believe it essential for

the practitioner to master.


68, Wimpole Street, W.


December, 1885.
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LECTURE I.


ELECTRICAL INSTRUMENTS.



Mr. President and Gentlemen,


Preliminary Remarks.


When your Council did me the honour

to ask me to bring before you the subject of

Electro-therapeutics, I felt that the invitation was

addressed rather to the Hospital to which I am

attached than to myself, seeing that to it belongs

the merit of having been for some years the pioneer

and outpost, so to say, in this metropolis of the

scientific and methodical application of electricity

to the alleviation and removal of disease; and that

we are indebted to one of its distinguished physicians

for a remarkable investigation into animal

electricity, and the demonstration that much of

what we have been accustomed to attribute to a

“vital principle” may, in reality, be the effect only

of electrical charge and discharge[1] (a valuable contribution

to the correlation of the Physical Forces);

and to my predecessor for the discovery of the

special influence of voltaic currents in certain

forms of paralysis.[2]


As it is one of our objects in our practice here

to study the scope and the limits of electricity as

a remedy in disease, it seemed to me not inappropriate

to devote my first Lectures to electro-therapeutics;

and the more so, as few medical men

have a practical knowledge of the subject; and I

fear that the profession generally, through lacking

this practical knowledge, are to some extent

responsible for the utter and astounding recklessness

with which the laity—ever ready to rush in

where physicians fear to tread—are prone to apply

painful and dangerous electrization, not to themselves,

but to their suffering friends; while it is

still too common for the medical practitioner (as

quoted by Golding Bird upwards of forty years

ago) to consider that when his fiat has gone forth

“let the patient be electrified,” he has done all

that is necessary, while the patient usually carries

out this mandate by the purchase of a rotary

magneto-electric machine, and by using it according

to the directions of its maker, who is generally

about as well fitted to teach its application in

disease as is the maker of an amputating knife to

operate with it!


The almost complete absence in the medical

schools of the great hospitals of opportunities for

an adequate study of electro-therapeutics, the importance

of the subject, and the widespread attention

that it is awakening throughout the profession,

have also determined me to sketch as briefly as is

consistent with clearness the present position of

the science and practice of medical electricity, and

especially of its practice.[3]


Electricity, Gentlemen, is by no means one of

those remedies that, failing to do good, is little

likely to do harm. On the contrary, in injudicious

hands, it is potent for evil, while the benefit to be

derived from it is in exact proportion to the

judgment and care with which it is administered.

Moreover, the results of its employment are dependent,

more than with any other therapeutic agency,

upon the methods by which it is applied—methods

that should be familiar, not alone to a few specialists,

but to every practitioner.





Addressing you who are engaged in active

practice, with little time to devote to medical

electricity, it will, I think, be more acceptable for

me not to weary you with a tedious discourse

upon the elementary principles of electricity, for

the practical application of these matters concerns

rather the instrument-maker than the medical

practitioner, and I shall discuss none of them,

except incidentally, and with precise reference to

their application to medicine. Besides, we know

little of them, and I cannot forget that Faraday

said that “he once thought he knew something

about electricity, but the more he investigated it

the less he found he understood it.” Let us

then be content with its definition as a “Force,”

“pervading all nature, latent in every substance,

and liable at any moment to be excited by

mechanical or chemical means.”


Nor do I propose to make these Lectures in any

sense exhaustive, but, on the contrary, to include

in them only such information as is essential, and

such as you may readily, and without effort, retain

in your memory. I shall direct especial

attention to practical points which are of importance

to the successful use of electricity; for from

non-observance of small details of application

many failures have resulted, the treatment getting

a measure of discredit, which in strict justice should

have attached only to the operator.





In the present Lecture I shall consider instruments,

their construction and management, a dry

subject, but an essential one, the first requisite of

a good workman being complete familiarity with

his tools, lacking which he will be the victim of

constantly recurring annoyances and difficulties;

for although the present position of electro-therapeutics

is largely due to improved methods of

administration, these methods would be impossible

with faulty instruments, while, on the other hand,

the most perfect instruments require a certain

amount of skill and care in their management,

and some acquaintance with at least the mechanical

details of their construction; and without this

rudimentary knowledge it is also impossible to

usefully compare one instrument with another.[4]


My second Lecture will be devoted to the different

methods of applying electricity, and my third

and last to its uses in the diagnosis and treatment

of disease.


Varieties of Electricity.


We make use of three varieties of electricity in

medicine.


Firstly, of static or friction electricity, the electricity

of glass and amber, appropriately called

from its early investigator, Franklinism.





Secondly, of the electricity of chemical action,

Galvanism, or better, Voltaism, the “Constant

Current.”


Thirdly, of Faradism, the induced currents of

momentary duration, which are generated or

induced, in a coil of wire by the action upon it,

under certain circumstances, of a magnet, or of a

Voltaic current.


FRANKLINISM.


Franklinism, sometimes of the utmost value,

and far surpassing, in certain cases, any other form

of electricity, has some inconveniences in its

application, and has hitherto been little used but

by specialists. Recent improvements in Franklinic

instruments have, however, largely removed

these inconveniences, and have placed at the

general service of the profession a remedy of much

good and still greater promise. The fundamental

requisite in all Franklinic machines, consists in

the rotation of a glass plate against a leathern or

other rubber, and the accumulation of the resulting

electricity upon a metallic receiver, insulated

by a non-conducting support, usually of glass.


Franklinism


Discarding the primitive cylinder machine, now

long since disused, we will firstly consider the

plate machine in which the electricity arising

from the friction of the rotating glass plate against

the upper and lower cushions, is collected by two

brass arms and distributed to the brass conductor,

from which they branch out, and which is insulated

by a glass support.
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Fig. 1.

Plate Electrical Machine and Glass-legged Stool.








The machine should be fixed upon a firm stand

that it may be quite steady during rotation, and

be screwed to a heavy painted deal table, as is

shown in Fig. 1.
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Fig. 2.

Winter’s Machine.








When very seldom used, and where expense is a

consideration, very fair results may be obtained

from a Winter’s machine with a plate of only

15 inches in diameter, and which is easily carried.

In this instrument, Fig. 2, the fact that the quantity

of electricity which may be accumulated upon

a conductor is dependent upon its size has been

most ingeniously applied, the surface of the conductor

being enormously increased by the insertion

into a large wooden ring of a core of thick

iron wire. Electricity accumulates upon the wire,

and is prevented from escaping by the insulating

wooden covering.


But in the daily or frequent use of Franklinism

it is essential, equally for the comfort of the

operator, as for the benefit of the patient, that the

most efficient apparatus should be provided. The

one delineated in Fig. 3, and which I habitually

use, is that known as Carrè’s, but I have modified

it by having attached to it a second accumulator,

or conductor (the first time, I am led to understand,

that such an improvement has been added

to any such machine). This arrangement admits

of the patient receiving the charge of either

positive or negative electricity—a condition said

by some physicians to be of primary importance.
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Fig. 3.

Static Machine with Gas Engine and Insulating Stool.








There are other machines, but I do not propose

to weary you with their descriptions.


When any Franklinic apparatus is in use its

plate or plates should be evenly and uniformly

rotated, and it is much better to have this done

mechanically rather than by a man or maid-servant.


I use a “Bischoff’s” gas engine, shown to the

right hand in Fig. 3. It consists of a cylinder,

surmounted by a hollow column serving as a guide

to the piston. From the extremity of this column

there is a very long connecting rod which acts

upon the crank of the shaft of the fly-wheel and

driving-pulley. When the piston ascends it

draws in during four-tenths of its course a mixture

of air and gas from the pipes. A little before the

piston has ascended half-way a gas jet ignites the

mixture. There is a slight explosion without the

least effect on the sides of the cylinder, but sufficiently

strong to push the piston and cause it to

complete its course. In consequence of this movement

the piston is raised and acts on the connecting

rod, forcing it upwards and half turning the

fly-wheel. On account of the speed acquired, and

of the impulse given, the fly-wheel continues its

course by means of the crank and connecting rod,

and sends the piston to the starting-point again.

Then it ascends again, taking in a fresh charge of

air and gas, motion being imparted anew to the

driving shaft by every revolution of the engine.
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