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HISTORY OF ELECTRO-MAGNETISM AND ITS

APPLICATION TO THE TELEGRAPH.

BY PROFESSOR CHARLES A. JOY, PII. D.

THE first fact of electro-magnetism was discovered by

Hans Christian Oersted, of Copenhagen, in the Winter of

1819-20. His observation was as follows : If a wire be

placed close above or below and parallel to a magnetic nee-

dle, and a galvanic current be passed through the wire, the

needle will tend to place itself at right angles to it. To the

ordinary mind there was very little in this experiment to

merit so much

fame; and yet,

without it no form

of the electro-mag-

netic telegraph were

possible ; no dyna-

mo-electric machine

could be thought

of ; the electric light

would have been

vailed in darkness,

and the telephone

could not have

spoken.

It is upon such

trifling discoveries

as this that the

grand edifice of

science is founded,

and the structure

raised which carries

civilization forward

toward its highest

culmination. The

truth is, life is made

up of trifles, as so-

ciety is composed

of individuals. The

sum of many small

things makes up a

magnificent whole.

The added links of

apparently unim-

portant discoveries

constitute a cliain

of inseverable

strength.

Ours is an age of

small things, and it

is also one of pro-

gress; because the

wise are less con-

founded by the

electricity and magnetism, and, as early as 1812, in his lec-

tures, had dwelt upon the probability that some day this

identity would be proved ; little thinking that to himself

would be due the immortal discovery. During the Winter

of 1819-20, Oersted delivered his usual course of lectures

on physics, at the University of Copenhagen. While

engaged in showing to his pupils the powerful heat which

was produced when the connecting wires of a galvanicbat-

tery were brought together, he noticed that a magnetic

needle which happened to be on the table began to oscillate

violently, andto be sensitive to the current passing through

the wires. This phenomenon filled him with astonishment,

DISCOVERY OF ELECTRO-MAGNETISM BY OERSTED IN 1820.

and was immedi-

ately made the

subject of an ex-

haustive study, re-

sulting in the dis-

covery and founda-

tion of the great

science of electro-

magnetism.

a

Oersted made

known his discov-

ery in the month of

July, 1820, in

pamphlet of four

pages, written in

Latin, and entitled :

"Experimenta cir-

cum effectum con-

flictus Electrici in

Arcum Magneti-

cum " (Experiments

onthe action of the

Electric Current on

the Magnetic

Needle). This was

soon translated into

all of the European

languages, and at-

tracted great atten-

tion. On Monday,

September 11, 1820,

De la Rive, who had

arrived from Gen-

eva, repeated the

experiment before

the Academy of

Sciences, in Paris ;

and on the follow-

ing Monday, Am-

père announced a

second experiment,

which supplemented

Oersted's and com-

foolish things of the world than they were in times gone | pleted the discovery of electro-magnetism.

by. If we pick up the lost threads in the web of discovery,

thewarp will be firmly set. The giant, St. Christopher,

stopped at the crossing to carry travelers over the raging

torrent ; he waited long for the mighty leader whom he

could serve, but at last his master came in the form of a

little child.

It is agreat mistake to suppose that discoveries spring

armed and equipped from the brain of one individual. Such

athing is unknown. All important discoveries are built up

of isolated facts, as ahouse is built of bricks ; and he who

contributes a single block to the edifice can claim a share

in the glory of the finished structure.

Oersted had from the first believed in the identity of
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Hans Christian Oersted was born on the Danish island

of Langeland, on the 14th of August, 1777, where his father

was an apothecary. He was so fortunate at the university

as to obtain a prize which enabled him to travel for five

years, for the purpose of study at foreign schools ; and on

his return he was made professor of physics at the Univer-

sity of Copenhagen. In 1822 he undertook an extensive

tour, visiting Berlin, Munich, Paris, London and Edin-

burgh, in all of which cities he was received with the most.

enthusiastic ovations. His discovery, which had disclosed

the intimate relations existing between electricity and mag-

netism, and had opened up to these sciences a vast field of

research, had made him a celebrated man ; and all the
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learned societies, government authorities and private citi- | temporary magnetization of soft iron by the electric cur-

zens vied with each other in showing him every possible

honor and attention. He was the recipient of numerous

decorations, and became amember of every learned society

ofEurope.

Oersted's communications to science were numerous and

important ; but the great fact of electro-magnetism so far

outweighed all others in importance that they are little

known to the world at large. His writings are character-

ized by a philosophical tendency, and are expressed in a

poetical and popular style, making them as wellknown in

Denmark as the productions of Liebig have been in Ger-

many or those ofFaraday in England.

Oersted died on the 9th of March, 1851, at the age of

seventy-four years, having lived to see the important

results of his discovery in the completion of the magnetic

telegraph. In 1877, on the one hundredth anniversary of

his birth, there were grand ceremonies in Copenhagen, on

the occasion of the unvailing of a statue erected to perpetu-

ate his memory. He left behind the example of abeautiful

life, and a rich store of discoveries with which to bless his

native land.

Although Oersted was the Columbus who discovered a

new continent, the French claim for Ampère that he was

the Pizarro to explore and conquer it. The trifling experi-

ment of Oersted, by which he caused a magnetic needle to

be deflected, was, to use another comparison, the Colum-

bus's egg-very easy to do, whenyou are told how.

rent. This discovery had its origin in the original experi-

ment of Oersted. Arago had witnessed the repetition of

Oersted's experiments byDe la Rive in Geneva, Switzer-

land. In verifying them himself, he noticed that the wire

of the battery became charged with iron filings, as if it were

amagnet, but that bits of copper or tin were not attracted.

The current imparted to the soft iron the magnetic pro-

perty, and this virtue disappeared the moment the current

was interrupted. By employing a bar of steel, Arago was

able to magnetize it permanently by the electric current.

This grand discovery was announced to the Bureau of

Longitudes on the 20th of September, and to the Academy

of Sciences on the 25th of September, 1820. Ampère im-

mediately suggested the employment of a helix of wire, in

the centre of which could be placed the bar of steel to be

magnetized. It is claimed for Sir Humphrey Davy thathe

made the same discovery simultaneously with Arago, and

without any knowledge of what the latter had done.

In November, 1825, Mr. Sturgeon, of England, bent a

piece of iron wire into the form of a horseshoe, and put

loosely around it a coil of copper wire, with wide intervals

between the turns or spires, to prevent them touching each

other ; and through this coil he transmitted a current of

galvanism. The iron, under the influence of this current,

became magnetic ; and thus was produced an electro-

magnet.

In 1828, Professor Joseph Henry, after repeating the

For along time the simplicity of the discovery detracted| experiments of Oersted, Ampère and others, commenced

from its importance ; but presently, men of science and

amateurs all over the world took up the subject, and out of

this universal emulation have grown some of the most bril-

liant discoveries of our age.

Ampère founded the science of dynamical electricity by

studying the action of currents on magnets, and of currents

on themselves. He was the lawgiver in this branch of

physics. In order to study the action of the galvanic bat-

tery on the magnetic needle without being disturbed by

themagnetism of the earth, Ampère invented the astatic

needle. This consists essentially of two needles fastened

together, one above the other, but with their poles in oppo-

site directions. Such a system is suspended by a fibre of

raw silk, and is a most sensitive test for feeble magnetic

currents. This apparatus enabled Ampère to prove the

mutual action of two currents on each other-a phenome-

non which he had anticipated a priori, and which he exhib-

ited to the French Academy on the 18th of September,

1820, just a week after the announcement of Oersted's

great discovery. " I do not know," said Arago, " whether

the whole domain of science can afford so beautiful a dis-

covery, conceived, made and completed with so great

rapidity."

Ampère found that two parallel wires, through which

galvanic currents are passing in the same direction, attract

each other ; but if the currents pass in opposite directions,

they repel each other. On this fact he founded his inge-|

nious theory of magnetism and electro-magnetism, from

which he deduced many interesting results, which were

afterward verified by experiment. He also proposed to the

Academy a plan for the application of electro-magnetism

to the transmission of intelligence to a distance. This con-

sisted in deflecting a number of needles at the place of

receiving intelligence, by galvanic currents transmitted

through long wires. The project was, however, never

reduced to practice.

On the 25th of September, 1820, less than a week after

the first communication of Ampère, and not a fortnight

from the time Oersted's discovery was made known in

France, Arago announced another great fact, namely, the

the investigation of the laws of the development of mag-

netism in soft iron by means of the electrical current. He

carried the lifting powers of the electro-magnet to their

greatest perfection. One of these magnets, now in the

cabinet at Princeton, was made to sustain three thousand

şix hundred pounds, with a battery occupying about a

cubic foot of space. Professor Henry also observed that

no perceptible diminution of the lifting power took place

when the current was transmitted through an intervening

wire, between the battery and the magnet, of upward of a

thousand feet. This was the first discovery of the fact that

a galvanic current of sufficient force to produce mechanical

effects could be transmitted through wires to a great dis-

tance. It was one of the most important observations made

in the whole line of research, inasmuch as it showed that

an electric telegraph was practicable.

Professor Henry says of these researches : "At the

conclusion of this series of experiments, there were two

applications of the electro-magnet in my mind ; one, the

production of a machine to be moved by electro-magnetism,

and the other the transmission of, or calling into action,

power at a distance. The first idea was carried into execu-

tion in the machine described in Silliman's Journal in 1831,

and for the second I arranged around one of the upper

rooms in the Albany Academy a wire of more than a mile

in length, through which Iwas enabled to make signals by

sounding a bell. "

This was in 1832. The mechanical arrangement for

effecting the object, was simply a steel bar, permanently

magnetized, of about ten inches in length, supported on a

pivot and placed with its north end between the two arms

of a horseshoe magnet. When the latter was excited by the

current, the end of the bar thus placed was attracted by

one arm of the horseshoe and repelled by the other, andwas

thus caused to move in a horizontal plane, and its further

extremity to strike a bell suitably adjusted.

Previous to Professor Henry's investigations, the means

ofdeveloping magnetism in soft iron were imperfectly un-

derstood, and the electro-magnet which then existed was

inapplicable to the transmission of power to a distance. He
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was the first to prove by actual experiment that, in order to

develop magnetic power at a distance, a galvanic battery of

intensity must be employed to project the current through

thelong conductor, and that amagnet surroundedbymany

turns ofonelong wire must be used to receive the current.

Hewas the first actually to magnetize a piece of iron at a

distance, and to call attention to the fact of the applica-

bility of his experiments to the telegraph. Hewas also the

first to actually sound abell at a distance by means of the

electro-magnet, and the principles he developed were ap-

pliedby Dr. Gale to render Morse's machine effective at a

distance; and they were also applied to the various machines

inventedby Gauss, Weber, Steinkeil and Wheatstone.

The galvanometer now employed for transmitting mes-

sages by the Atlantic cable, is about as close an imitation of

the apparatus devised by Henry for ringing a bell in the

Albany Academy in 1832, as the different circumstances of

the cases require.

The electro-magnet nowused for the telegraph all over

the world is the one invented and described by Henry in

1831. The magnet is the power behind the throne; it

drives the electric clock and the magneto-electric machine ;

it frightens away burglars, gives the alarm of fire, warns of

danger, explodes the mine, transmits signals, sends mes-

sages by the needle, makes permanent record by the tele-

graph, and speaks to us through the telephone.

The philosopher who discovered the scientific principles

upon which the electro-magnet is founded, and who in-

vented the form of apparatus best adapted to demonstrate

these principles, must be regarded as having made the chief

contribution to the magnetic telegraph. This philosopher

is Joseph Henry, and to him is accorded the homage of the

whole scientific world for his magnificent discovery.

Mr. F. O. J. Smith, who was one of Morse's earliest and

strongest aids in the introduction of the telegraph, and who

was very familiar with its original history, referring to a pro-

posal to erect a monument at Washington to symbolize the

history ofthe electro-magnetic telegraph, made use ofthe fol-

lowing strong language : " I feel constrained to say, if the

Monumental Society resolves to erect at the national capitalof

the United States a memorial monument to symbolize in stat-

uary ofcolossal proportions the history of the electro-mag-

netic telegraph before that history has been authentically

written, it is my conviction that the statue most worthy to

stand upon the summit of such monument would be that of

the man of true science, who explored the laws of nature

ahead of all other men, and was the first to wrest electro-

magnetism from nature's embrace and make it a missionary

tothe cause of human progress ; and that man is Joseph

Henry, of the Smithsonian Institution. Professor Morse

and his early coadjutors would more appropriately occupy,

in relief, the sides of the pedestal ; symbolizing by their es-

tablished merits and co-operative works the grandeur of the

researches and discoveries of their leader and chief, who

was the first to announce and demonstrate, by actual me-

chanical agencies, the practicability of an electro-magnetic

telegraph through great distances.

"Dr. Barlow reached, in 1825, the same mechanicalpoint

that Professor Morse reached in 1837, and failed of success

for the want of Professor Henry's discovery-for then it

had not been made known. Barlow and Morse used the

Moll magnet and the quantity battery, and both failed.

Neitherknew how to propel the galvanic current to a dis-

tance, andhence both failed to construct a practical electro-

magnetic telegraph that could be worked at a distance

greater than from fifteen to forty feet."

It was not until the principles discovered by Joseph

Henry were made known that success attended the efforts

οι Morse and Wheatstone to perfect the telegraph.

1

In November, 1831, Michael Faraday read before the

Royal Society an account of his discovery of the induction

of currents, showing that the passage of agalvanic current

in onewire induced amomentary current in a contiguous

wire, and that the movement of thewire transmitting a cur-

rent to and from another.wire also developed elementary

currents inthe latter. Inthe same paperhe also announced

the interesting discovery of the development of electricity

by magnetism ; the electric currents being produced by

the development of electro-magnetism and its cessation, and

also by the motion of a steel magnet to and from its keeper

-the latter being surrounded by a coil of wire connected

with a remote galvanometer. This species of electricity he

termed magneto-electric induction. It was only necessary

to revolve a magnet before soft iron to keep up a constant

stream of electricity.

This was the principle of the magneto-electric machines,

which have been brought to such perfection in modern

times, and are of such great value in the electric light and

in electro-metallurgy, andmay finally, also, give us dynamo-

electric motors of great power and practical economy. The

discovery of the law of induction, by Faraday, is, therefore,

justly regarded as having been one of the most brilliant

and important of the whole series.

The first magneto-electric machine was manufactured by

Pixii , in Paris, in 1832. It consisted of two columns of

wood, supporting an electro-magnet shaped like a horse-

shoe, and surrounded by a wire covered with silk wound in

a helix. Below was a powerful natural magnet, which

could be revolved rapidly, and thus induce the currents of

electricity. To prevent the two currents from destroying

each other, an apparatus called a commutator, or pole-

changer, was introduced, by means of which two currents

of electricity producedby the action of the revolving mag-

net were made, as it were, to flow each in its own channel ;

and thus the stream could be augmented in the same man-

ner as a current from a galvanic battery.

Since this pioneer machine of Pixii was made, many

others have been invented, to some ofwhich we shall have

occasion to refer hereafter. In the latter part of June,

1832, Professor Henry commenced experiments on mag-

neto-electric induction, and was very successful in the pro-

duction of sparks. Afew years later Professor Charles G.

Page, of Salem, Mass., began investigations into the sci-

ence of induction, and to him the world is indebted for

several important discoveries and inventions, for which he

has never received half the credit he deserved. In 1837,

Dr. Page noticed the production of a musical sound from a

magnet, between the poles of which a flat spiral was placed.

The sound was heardwhenever contact was made or broken

between the coil and the battery. Two notes were distin-

guished-one the proper musical tone of the magnet, and

the other an octave higher. It was after studying this

phenomenon that Professor Bell arrived at the invention

of the telephone.

The conversion of dynamic into static electricitywas par-

tially accomplished by Masson, in 1842 ; still better by

Ruhmkorff, in 1851 ; and quite perfectly by Ritchie, of

Boston, in 1857. The induction cod by which this is

accomplished is universally known as the Ruhmkorff coil,

but its practical value appears to be due to the improve-

ments made in it by Page and Ritchie. It was founded

upon the researches and discoveries of Faraday, Henry,

De la Rive, Fizeau, and others.

In July, 1859, Professor McCulloch, of Columbia Col-

lege, New York, exhibited in Paris one of Ritchie's coils,

giving sparks of seven inches. Ruhmkorff dissected this

for the purpose of examining its construction, and imme-

diately copied the method of winding invented by Ritchie,



244 FRANK LESLIE'S POPULAR MONTHLY.

ABCDE
F

THE FIRST ELECTRIC TELEGRAPH INVENTED IN 1774, BY LESAGE, AT GENEVA, SWITZERLAND.

and thus perfected his instrument. In 1864 Ruhmkorff| priety of setting up for himself as amanufacturer of philo-

received a prize of 50,000 francs for having made the most

important discovery in the applications of electricity since
1852.

sophical instruments. Aided by this patron, he soon

became known as an ingenious mechanic, and his modest

shop was for years the headquarters of the most celebrated

physicists of Europe. He died near the close of the year

1877, far advanced in years and full of honors.

The career of this manwas a most interesting one. Born

of poor parents in Hanover, Germany, he emigrated to

Paris at the age of eighteen, and obtained employment as

servant and porter in the laboratory of Professor Chevalier.

Here his ingenuity in mounting apparatus soon attracted

the notice of his employer, who suggested to him the pro- ism ; but the most important facts have been recorded, and

Ithas notbeen possible in this short sketch to mention

the names and deeds of all the philosophers who have con-

tributed to the discovery and progress of electro-magnet-

CHRISTIAN OERSTED.
GEORGE LOUIS LESAGE,
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FRANCIS ARAGO.

honorhas beenascribed where it appeared to be due. The

following list of the menwho have rendered service to the

progress of the science of electricity contains some of the

omitted names, and will serve to impress the order of dis-

covery upon the memory. Their vast work has all been

accomplished since the year

1820 :

1. Oersted discovered elec-

tro - magnetism. 2. Ampère

found the action of currents

upon currents, and estab-

lished the theory of electro-

dynamics. 3. Arago discov-

ered the magnetizing influ-

enceof currents passing over

iron or steel wires. 4. See-

beck discovered thermo-

electric currents. 5. Faraday

discovered currents by in-

duction. 6. Pelitier demon-

strated the strange fact that

currents produce a consider-

able diminution of tempera-

ture. 7. Ohm established the

immortal law of the intensity

of currents. 8. Pixii con-

structed the first magneto-

electric machine. 9. Wheat-

stone measured the velocity

of electricity and operated

the first electro-magnetic tele-

graph. 10. Henry made the

firstpowerful electro-magnet.

11. Morse and Steinheil im-

proved the electro-magnetic

telegraph. 12. Neef proved

thatheat is developed at the

positive and light at the neg-

ative pole of the battery. 13.

Masson discovered the phe-

nomenaof secondary currents

030090

10

A. M. AMPÈRE.

17.

tion of the principal ones. 14. Page invented the first

electro-static coil. 15. Jacobi invented electro-metallurgy.

16. Daniell made the first battery of constant power.

Plucker proved that magnetic attraction and repulsion is

in relation with the axes of crystals, 18. Santi-Linari

obtained the first spark by

means of the magnetic in-

duction from the earth. 19.

Gauss constructed the mag-

netometer and established

the theory of terrestrial mag-

netism . 20. Nobili invented

the thermo-electric galvano-

scope. 21. Brett was the first

to establish the submarine

telegraph. 22. Davywas the

first who saw that wire

through which a current

passes attracts iron filings.

23. Berzelius was the founder

of electro-chemistry. 24.

Becquerel reproduced crys-

tals by electric currents. 25.

Armstrong invented the

hydro-electric machine. 26.

Matteucci and Du Bois Ray-

mond analyzed the electric

action created by the contrac-

tion of muscles. 27. Helm-

holtz measured the speed of

animal electric currents. 28.

Faucault and Staite each in-

vented separately the regula-

tor of the electric light. 29.

Grove invented the celebrated

battery that bears his name.

30. Boucalari first observed

the magnetism of flame.

AUCO

E
F

produced by the interrup- THE VOLTAIC ELECTRIC TELEGRAPH OF JEAN ALEXANDRE, 1802.

Iam aware that the above

list is far from complete, and

that many important inven-

tors are conspicuous by their
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absence ; but as some of these will be mentioned in con- | Marshall, which proved as successful as any contrivance

sidering the practical bearings of the subject, less injustice

will be done them.

MODERN APPLICATION OF ELECTRO- MAGNETISM-THE ELECTRO-

MAGNETIC TELEGRAPH.

Having traced the history of electricity through all its

stages from the time of Thales, 600 years в.с. , down to the

present time, the agreeable task now remains of giving a

description of some of the practical applicationswhich have

beenmade in that branch of science known as electro-mag-

netism.

First and foremost is the electro-magnetic telegraph. The

story of the telegraph has been related so many times that

it is more or less familiar to everybody ; but notwithstand-

ing this familiarity, the subject never grows wearisome, and

the mystery of its operation will always secure for it an

attentive hearing.

When, in the year 1746, it became known that electricity

could be conducted by wires over considerable distances, it

began to be regarded as apossible means of communicating

intelligence from one place to another. Musschenbroek

had constructed the Leyden jar, and Lemonnier had seen

the current transmitted over two miles of space in an inap-

preciable time. The idea of a telegraph seemed to be natu-

ral, under such circumstances. The earliest suggestion of

this kind seems to have been contained in an anonymous

letter signed C. M. , which appeared in the Scots Magazine,

February 1st, 1753, andwhich Sir David Brewster attributes

to Charles Marshal, of Renfrew.

In this remarkable letter the writer refers to the fact that

the electric force can be propagated through a wire from

oneplace to another without being sensibly weakened by

the distance. He, therefore proposed to employ insulated

wires, equal in number to the letters of the alphabet, and

placed in parallel lines an inch apart. Africtional electrical

machine was to be placed at right angles to the ends of the

wires, and each terminal wire was tohave enough electricity

to return to its proper position after having been attracted

out of place by the battery. By observing the letter oppo-

site the pith-pall sensitized by the electricity, and writing

it down, a person at a distance would be able to read any

message transmitted to him, and, by a preconcerted signal,

could send a reply.

Minute details were given, which we now recognize as

perfectly practicable, but no attention was paid to the com-

munication, and the experiment was never tried in Scotland,

and the honor

SCHWEIGGER'S GALVANOMETER,

of having first

devised and

executed a

plan for tele-

graphing, by

means of stati-

cal electricity,

must be as-

cribed to

George Louis

Lesage, pro-

fessor of ma-

thematics at

Geneva, Swit-

zerland, who,

in 1774, con-

could be expected to be which employed frictional elec-

tricity as its moving force.

Asimilar apparatus was made in Paris, in 1787, by Lo-

mond, mentioned by Arthur Young in an account of his

travels on the Continent.

InGermany, Reiser proposed, in 1794, to illuminate the

letters of the alphabet by electric sparks discharged from

the ends of as many wires as there are letters of the alpha-

bet. This was, in reality, Franklin's idea, and had been

proposed by him for telegraphic purposes many years be-

fore it was revived by Reiser.

From this time forward many ingenious attempts were

made to employ frictional electricity for telegraphic pur-

poses, most of which it is unnecessary to notice in detail, as

they were attended with only partial success.

In 1794, an aerial telegraph, without the intervention of

electricity, was invented in France by Claude Charpé, which

sooncame into use in nearly every civilized country, and,

strangely enough, stood in the way of the introduction of

much more efficient and practical inventions. It consisted

of an upright post, supporting a horizontal bar, which,

turning upon a pivot, could be placed at various inclina-

tions. This had two smaller arms pivoted to its extremities,

and capable of being turned at various angles with them.

By independent movements of the parts, the apparatus was

susceptible of 98 distinct positions, and of exhibiting the

same number of different signals, which could be made to

represent either letters, numbers, words or sentences. As

the signal-towers had to be built four or five miles apart,

the expense of a long line was something prodigious, amount-

ing, in Russia for example, where there were 220 stations

between Warsaw and St. Petersburg, to many millions of

dollars. On this account government officials were very un-

willing to listen to any new propositions, as subsequent

history shows.

In 1816, Francis Ronalds constructed a telegraph, making

use of frictional electricity and a single wire, and exhibited

signals by the divergence of pith-balls combined with dials

revolving synchronously. He fully perceived the value of

his idea, and strove to bring it before the British Govern-

ment, but received ananswer which can never be too often

cited as an illustration of official red tape : " Telegraphs of

anykind are nowwholly unnecessary, and no other than

the one now in use will be adopted."

Nothing daunted by this apathy, Mr. Ronalds matured

his invention, and in 1823 published a " Description of an

Electric Telegraph, and of some other Electrical Appara-

tus." Mr. Ronalds was too far ahead of his time, and too

purelyaman of science to secure ahearing for his discovery

in those early days, and itwas left to others to mature his

idea and to establish the system which his prophetic eye

had foreseen would one day transform the world.

It was not till 1837, fourteen years after Mr. Ronalds's

pamphlet, that Messrs. Cooke & Wheatstone took out their

first patent. Thanks to Mr. Gladstone's sympathy with

genius, Mr. Ronalds's merits have received recognition,

and the honor of knighthood was conferred upon him after

he had reached an advanced age.

In 1828, Harrison Gray Dyer, of New York, invented a

telegraph, the principle of which consisted in sending dis-

charges of frictional electricity through awire, which should

be recorded by being caused to pass through a sheet of

moistened litmus paper moving at a uniform rate. The rel-

ative distance apart of the discharges was to indicate the

letters of the alphabet. There is evidence that this inven-

cisely on the tionwas experimentally tried on LongIsland the sameyear

plan proposed in which it was invented, but little is definitely known re-

by Charles | specting the results.

structed an

apparatus pre-



FRANK LESLIE'S POPULAR MONTHLY.
247

All of the attempts undertaken previous to the commence- | pile. His ap-

ment of this century to apply statical or frictional electricity paratus , re-

to the purposes of a telegraph, were almost necessarily un-

successful. This kind of electricity is difficult to manage,

owing to its tendency to escape on all possible occasions.

The discovery of Voltaic electricity and the invention of

thepile in 1800, utterly changed the condition of things.

The pile furnished a constant source of electricity without

tension-that is to say, without the tendency to abandon its

direct line of conductor, and there was here a prospect of

being able to force the fluid over an indefinite space with-

outdanger of serious loss during the transit.

The invention of the pile gave a new impulse to the re-

searches concerning the electric telegraph ; and numerous

contrivances were proposed, some of which were by no

means without value. In the year 1859, M. Gerspach pub-

lished in the Annales Télégraphiques an account of some cu-

rious documents discovered by him in the archives of the

French Government ; from which it appears that, as early

as 1802, one Jean Alexandre, a gold plater of Poitiers,

France, applied the principle of the Voltaic pile to the

invention of an electric telegraph.

M. Gerspach gives the correspondence between Alex-

andre and the then Minister of Public Instruction-who

wasnone other than the celebrated chemist Chaptal-from

which welearn that the experience of Ronalds in England

hadbeenanticipatedby agoodmanyyears in FrancebyAlex-

andre. JeanAlexandre wrote toChaptalafull accountof his

invention anddesired permission to exhibit it to Napoleon,

provided his expenses to Paris could be paid by the Gov-

ernment. Chaptal flatly declined tohave anything to do

with it, intimating that the whole thing was utopian, and,

at any rate, expressing himself satisfied with the aerial

telegraph of Chappe, which had been adopted by the Gov-

ernment at great expense

The celebrated astronomer, Delambre, was subsequently

appointed to examine the new invention; but as he was not

permitted to see the interior, he could give no description

ofit.

The inventor absolutely declined to divulge the secret to

anyonebutNapoleon, and as he was never admitted to an

interview with the First Consul, many desirable details are

wanting. All thatcould be seen was abox surmounted by

adial, containing aroundthe circumferenceof a disc the let-

ters of the alphabet and the numerals. There were two of

theseboxes connected by wires, and they were seen in op-

erationmany times by the municipal authorities of Bor-

deaux, Vienne, and other cities.

Alexandre survived until 1832, and his widow died in

1853 in extreme poverty.

The description given by Delambre; the detailed ex-

planations of the Prefect ofVienne ; the wire, like a bell

rope, flexible and susceptille of being moved in all direc-

tions; the two needles and similar dials placed at two sta-

tions ; theexpressions, electric or magnetic fluid, employed,

-allapply to the dial telegraph in use at the present day,

and indicatethat JeanAlexandre was the first-that is, in

1802-to apply the Voltaic battery to the electric telegraph.

Therewill always, however, be a suspicion thrown on his

claim in consequence of his neglect to disclose the secret.

In the year 1811 we find the first truly scientific appli-

cation of the Voltaic pile to the telegraph. The diffi-

cultyhad beento obtainacurrent sufficiently powerful to

performmechanical work at a distant point. Henry's mag-

net andDaniell's and Grove's batteries were unknown.

Among the phenomena to which the Voltaic pile gave

birth,thedecomposition of waterwas onethat attracted the

most notice. The electric telegraph inventedby Soemmer-

ing in1811was foundedonthe electrolysis ofwaterby the

markable for

the time, was

disposedas fol-

lows : At one

of the stations

was mounted a

Voltaic pile ,

which consti-

tuted the

source of elec-

tricity. This

pile served to

:

:

:

D

E

form thirty- five

Voltaic cir-

cuits, each one

composed of a

double wire to

go and return.

These wires

were separately

insulated by a silk envelope, and the bundle was further

protected by resin. At the distant station the thirty-

five circuits terminated, each in a small vessel filled with

slightly acidulated water. These different vessels were

destined to represent the twenty-five letters of the alphabet

and the tennumerals. When, at the stationwhere thepile

was situated, a current of electricity was made to pass

through one of the circuits, water would be instantly de-

composed in the corresponding vase, and thus the letter or

numeral could be indicated.

STEINHEIL'S MAGNETO-ELECTRIC TELEGRAPH,

JULY, 1837.

Soemmering's project was cumbersome, and presented

many practical difficulties ; but it showed he understood

and fully appreciated the advantagesto be derived from the

electric telegraph. Heremarked in his " Mémoire " that the

newmeans of communication would work at night, just as

well as inthe day time, and that storms wouldnot interfere

with it. He added that it possessed great advantages over

the aerial telegraph of Chappe, because the signals could

be madewith great rapidity, and no secret could be be-

trayed ; " it did not require the construction of a special

edifice, but could be introduced into any convenient lo-

cality," and, finally, it rendered superfluous the complicated

and secretcode requiredby the aerial telegraph.

Soemmering having observed that a distance of two thou-

sandfeet made no appreciable difference in the transmis-

sion of the current, assumed that the action of histelegraph

couldbe extended to any distance without the necessity of

establishing intermediate stations.

Some portions of Soemmering's original apparatus were

exhibited at Vienna in 1873, where it justly commanded

great attention. Itwas ingenious but could scarcely have

been generally adopted.

To satisfy all of the conditions of the problem, it was

necessary to substitute for the feeble chemical action ame-

chanical effect of a certain intensity. Aconsiderable inter-

val of time had to pass before science was able to furnish the

means to satisfy this condition. The great step needed was

the discovery of electro-magnetism in 1820 by Hans Chris-

tian Oersted.

On the 2d of October, 1820, immediately after Oersted's

discoveryhad beenmade known in Paris, Ampère proposed

the following plan for applying it to a system of telegraphy.

As manymagnetic needles were to be taken as there are

letters of the alphabet, each having its conducting wire

connected with the battery, and it would only be necessary

to join the wires at one end to observe the oscillation at the

other.
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Unfortunately, Voltaic currents produce too feeble me-

chanical effects on ordinary magnetic needles to enable us

to establish communication in this way. Some means of

increasing the intensity of the phenomena was necessary,

and this was obtained by Schweigger in the galvanometer

invented by him. He found that if the conjunctive wire is

bent into a rectangle, so as to carry the current manytimes

around the needle, the effect of the same force on the needle

needles. Themultiplier or galvanometer of Schweiggerwas

soon employed in the construction of a telegraph.

Baron Schilling, a distinguished amateur of science inSt.

Petersburg, in 1833 constructed a telegraph having fivever-

tical needles, and in 1835 he exhibited his invention, sim-

plified to a single needle, at Bonn. This was shown by

Moncke at Heidelberg, in 1836, to W. Fothergill Cooke,

who immediately set to work to devise and construct a tele-

is multiplied in proportion to the number of convolutions.Igraph for practical use, consisting of a pair of three-needle

PROFESSOR S. F. B. MORSE.

Thus Schweigger contrived his multiplier, or galvanometer, | instruments, with keys and reciprocal system. He also

composed of a flat spool of fine, insulated copper wire,

within which the needle was suspended. By this means a

very feeble current became quite sensible. For ordinary

purposes, a few turns, or, it may be, 300 or 400 convolutions,

suffice ; but for particular purposes, and when the current

is very feeble, many thousand feet of very fine wire are

used.

Nobili modified this apparatus by using double astatic

invented the electro-mechanical alarm, and the detector for

discovering the position of faults in thelines. He associated

himself with Wheatstone and took out a patent with him

the same year.

At Goettingen, in 1833, Gauss &Weber put up a telegraph

on the plan of Baron Schilling, connectingtheAstronomical

Observatory and the Physical Cabinet, a distance of about

a mile. The wires were stretched across the city over the


