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PREFACE.

It is singular that so little interest should heretofore have been
taken in the history of those to whom we are indebted for the
arts and inventions coustituting the glory of our time. The pen
has ever been more ready to record the brilliant than the useful.
To this is to be attributed the neglect heretofore manifested in
relation to these subjects. Indeed, so little regard has been
evinced, that a late foreign writer, who happened incidentally to
be ¢ thrown upon” some incidents in the life of an eminent
mechanician, considered it due.to the fastidiousness of public

" taste, to claim indulgence for diverging into so obscure and
tasteless a path of biographical research. But, thanks to the
more genera] diffusion of knowledge and the light of Christianity,
this false taste is rapidly dissipating, and mankind are beginning
to appreciate the labors of those to whom we are indebted for
our present unparalleled state of intellectual and.social advance-
ment.

The memoirs of the benefactors of our race, in past ages, are
often histories of wrong; and those who have labored in the
department of mechanical invention, may truly be termed the
martyrs of civilization! The causes producing this state of
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4 PREFACE.

things are fading away before the intelligence of the times, and
wise and just laws are in operation to protect the defenceless.
As has been aptly observed, ¢ the strife of trade has superscded
the strife of war,”—the clash and din of arms has given place to
the busy hum of industry,-the ringing of the anvil, the melody
of the waterfall, and the puff’ of the steam engine. The days
of tournaments are past,—the mechanic fairs are our ¢ tilting
grounds,” where the conflict is not for physical superiority, but
for inventions best promoting the comfort and elegance of life.
Although much has been done, more remains to be accomplished.
This new world is to be a theatre of mighty structures for the
development of resources, advancing, beyond present conception,
the welfare and happiness of our race

Biographies of public individuals have their peculiar advan.
tages ; but examples drawn from the common walks prove of
more practical utility. Such are here presented ; and it is judged
that their perusal will be found at least as useful as tracing the
progress of a military hero through scenes of blood, or witness.
ing the more peaceful triumphs of some champion in the field of
political strife.

With these views we have prosecuted this undertaking, in the
hope of producing a series of memoirs, which, while of general
interest, would be wuseful to the mechanic: and the aim being to
give as much varicty as possible within our assigned limits, we
have reluctantly excluded several characters, who, but for their
similarity of pursuit, would have adorned our pages.

The materials are drawn from a variety of sources; but we are
principally indebted to the various mechanical journals of the day,
including the publications of the Society for the Diffusion of Useful
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Knowledge. Most of the memoirs, however, in the American
department were writtenr expressly for the work, while several
of the others in this as well as in the other portion have under-
gone more or less modification.

To those who have kindly furnished us with notices of their
respective friends, we feel duly grateful. To the public we pre-
sent the result of our labors, with the desire that it may excite
emulation, and illustrate and encourage the talent and persever-

ance required for a successful cultivation of the mechanic arts.

H. H.
New Havex, Cr., Now. 20, 1839,
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AMERICAN MECHANICS.

JOHN FITCH,
AN EARLY STEAMBOAT INVENTOR.

by %he inventjon all ndmjre%, and each how he

'0 be the inventor missed ; so easy it seeme:

d
Once fonnd, which yet unfound, most would have thought
Impossible.’ MiLroN.

Who invented the first steamboat ?—Early experimenters in steam.—Blasco
de Garay.—Jonathan Hulls.—Fitch’s manuscript.—Birth.—Character of his
parents.—Loses his mother.—Juvenile heroism.—Mother-in-law.—Schoolboy
days.—Becomes a great arithmetician.—Father’s austerity.—Hears of a won-
derful book.—Great thirst for knowledge.—Self-denial and industry.—Makes
a purchase.—Becomes a great geographer.—Father purchases him scale and
dividers.—Great joy thereat.—Studies surveying.—Surveys with the governor,
and paid in glory.—Leaves school for the farm.—Brother’s tyranny.—Desires
to study astronomy.—Relaxes from studious habits.—Embarks as a cabin-boy
in a coaster.—Cruel treatment.—Leaves, and enters another.—Makes a short
voyage.—Returns.—Accidental meeting with a clockmaker.—Wishes to enter
his service.—Selfish opposition of his parents.—Kindness of his brother-in-
law.—Enters- the clockmaker’s service.—His neglect.—Leaves in ignorance
of his profession.—Enters the service of a clockmaker and watch repairer.—
Gross injustice.—Leaves.—New employment, and success.—A change, and
misfortune.—Marries.—Unhappy life.—Abandons his wife.—~Wanders.—Visits
the Jerseys.—Sickly appearance a prevention to obtaining employment as a
day laborer.—Turms button-maker.—Revolutionary war.—Repairs arms for the
continental army.—Employed in Kentucky as a surveyor.—Taken prisoner by
the Indians, and carried into captivity.—Release.—Returns to the east.—First
idea of a steamboat.—Curious reflections.—Dr. Thornton’s account of his ex-
periments.—Note,—Biographical Sketch of Rumsey.—Description of Fitch’s
boat.—Goes out to France.-——Return.—Misfortunes.—Generosity of a relatian.
—YVisits Kentucky.—Better prospects.—Death.

“ Wro invented the steamboat?” is a question which has ex-
cited great controversy,—an achievement of which nations as
well as individuals have been covetous.

Several of the early experimenters in steam appear to have
conceived of the idea. The first account we have on the subject
is given in a work recently published in Spain, containing original
papers relating to the voyage of Columbus, said to have been pre-
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served in the royal archives at Samancas, and among the public
papers of Catalonia and those of the secretary at war for the year
1543. This narrative states that “ Blasco de Garay, a sea cap-
tain, exhibited to the emperor and king Charles V., in the year
1543, an engine by which ships and vessels of the largest size
could be propelled, even in a calm, without the aid of oars or sails.
Notwithstanding the opposition which this project encountered,
the emperor resolved that an experiment should be made, as in
fact it was, with success, in the harbor of Barcelona, on the 17th
of June, 1543, Garay never publicly exposed the construction of
his engine, but it was observed at the time of his experiment, that
it consisted of a large caldron or vessel of boiling water, and a
moveable wheel attached to each side of the ship. The experi-
ment was made on a ship of 209 tons, arrived from Calibre, to
discharge a cargo of wheat at Barcelona ; it was called the T'ri-
nity, and the captain’s name was Pcter de Scarza. By order of
Charles V. and the prince Philip the Second, his son, there were
present at the time, Henry de Toledo, the governor, Peter Car-
dona, the treasurer, Ravago, the vice-chancellor, Francis Gralla,
and many other persons of rank, both Castilians and Catalonians ;
‘and among others, several sea captains witnessed the operation,
some in the vessel, and others on the shore. The -emperor and
prince, and others with them, applauded the engine, and especially
the expertness with which the ship could be tacked. The trea-
surer Ravago, an enemy to the project, said it would move two
leagues in three hours. It was very complicated and expensive,
and exposed to the econstant danger-of bursting the boiler. The
other commissioners affirmed, that the vessel could be tacked
twice as quick as a galley served by the common method, and
that at its slowest rate it would move a league in an hour. The
exhibition being finished, Garay took from the ship his engine,
and having deposited the wood work in the arsenal of Barcelona,
kept the rest to himself. Notwithstanding the difficulties and
opposition thrown in the way by Ravago, the invention was ap-
proved; and if the expedition in which Charles V. was then
engaged had not failed, it would undoubtedly have been favored
by him. As it was, he raised Garay to a higher station, gave
him a sum of money (200,000 maravedies) as a present, ordered
all the expenses of the experiment to be paid out of the gencral
treasury, and conferred upon him other rewards.” :

The editor of the Franklin Journal, from svhich this extract has
been made, observes, “when the ¢ Public Records’ shall appear
in an authentic form, their evidence must be admitted ; until then
he should not be inclined to commence the history of the inven.
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tion of the steamboat so far back as 1543. For circumstantial as
the account is, it seems to have been written since the days of
Fulton.”

He is not'alone in this opinion, as it is universally regarded
as a mere fiction, the offspring of an individual jealous of his
country’s reputation.

The most prominent and authentic account of the early projects
of applying steam as a motive power to the propelling of vessels,
is given in a treatise printed in London in 1737, entitled “ De-
scription and draught of a new-invented machine, for carrying
vessels out of, or into any harbor, port, or river, against wind and
tide or in a calm: for which his majesty George II. has granted
letters patent for the sole benefit of the anthor, for the space of
fourteen years; by Jonathan Hulls.” The draught or drawing
prefixed is a ‘plate of a stout boat with chimney smoking, a pair
of wheels rigged out over each side of the stern, moved by means
of ropes passing round their outer rims ; and to the axis of these
wheels are fixed six paddles to propel the boat. From the stern
of the boat a tow-line passes to the foremast of a two-decker,
which the boat thus tows through the water. There is no evi-
dence that Hulls ever applied his conceptions to practice.

Since. that time, down to the period of the great and successful
experiments of Fulton, several attempts were made here and in
Europe, with varied success. Among the most, if not the most
conspicuous, were those made by the subject of this article.

A few years previous to.his death, Fitch prepared a memoir of
himself, including a history of his experiments in steam. These
papers were bequeathed to the Franklin Library of Philadelphia,
with directions that they should be unsealed and perused thirty
years from the time of his decease. At the appointed period they
were opened, and found to contain a very full account of his life,
particularly of that portion which related to his experiments in
steam, including the progress of his aperations from the time the
thought first occurred to him, until the completion of the boat so
far as to make numerous experiments on the Delaware,—the sub-
sequent alterations made, and the final abandonment of the schem
by the original stockholders. :

These manuscripts show but one tissue of discouragements and
perplexities, and prove him to have been a strong-minded but un-
lettered man, with a perseverance almost unexampled, and a de-
termination to let no difficulty in the execution of his plan prevent
him from endeavoring to bring it to perfection, so long as the
shareholders furnished the means of defraying the expenses.
Indeed, disappointment and oppression appear to have borne him
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company from his very youth; and, as he himself remarks, it is
the history of one of the most ¢ singular,” as well as one of the
most * unfortunate men in the world !”

From this narrative we shall make liberal quotations, especially
from that portion relating to his younger days. It is the incidents
of youth that give a tone and direction to character. We can
all of us refer to some of the most apparently trivial events of
earlier years that have completely changed the whole current of
our thoughts and pursuits. In the memoir before us there can
be traced, with a minuteness uncommon even in biography, those
circumstances which moulded his strong mind into its peculiar
model; and we can there perceive the origin of that misanthropical
cast of thought,—that eccentricity of character and that looseness
of sentiment in regard to concerns of a serious nature, which so
strongly marked the author of its pages.

This memoir is addressed to the * worthy Nathaniel Irwin, of
Neshamoney,” in Pennsylvania, a elergyman and a gentleman of
whose talents and kindness of disposition Fitch had formed the
highest estimate, and who, it appears, onee requested him to pre-
pare something of the kind. The principal reason which Fitch
gives for complying with this request was, that his life had been
filled with such a variety of changes, affording such useful lessons
to mankind, that he considered it a neglect of duty were he to
suppress it. "

« The 21st of January, 1743, old style,” says he, ¢ was the
fatal time of bringing me into existence. The house I was born
in was upon the line between Hartford and Windsor (Conneeticut. )
It was said I was born in Windsor ;* but from the singularity of
my make, shape, disposition, and fortune in the world, I am in.
clined to believe that it was the design of Heaven that I should be
born on the very line, and not in any township whatever; yet am
happy also that it did not happen between two states, that I can
say 1 was born somewhere.”

Fitch’s father was a farmer in good circumstanees. His be.
setting sin seems to have consisted in a want of generosity.in
pecuniary affairs,—so much so that his son observes, %I presume
he never spent five shillings at a tavern during the whole course
of his life.” This, in our day, would be considered as a very
singular and inapt illustration of that trait of disposition ; but when
we remember the customs of society at that period, and the total
deprivation of every thing like “amusement,” inseparable from
the isolated condition of agriculturists, we shall comprehend some-

* Now East Windsor.
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thing like tne spirit of the allusion. Still, his parent appears to
have been a good provider; for he goes on to state, “we always
had plenty of victuals and drink in the house. In the whole course
of my acquaintance with him, I never knew him out of cider but
about two weeks, and never out of pickled pork. Our victuals
were coarse, but wholesome, such as pork and beans, codfish and
potatoes, hasty pudding and milk,” and, what was particularly
valued, “ always a stout hasty pudding after dinner.” His pa-
rents had five children, two sons and two daughters, besides the’
“unfortunate John.”

¢ From the time of my birth,” says he, “ until I was five years
of ‘age, nothing material happened to me that I can recollect, any
more than crawling along the floor and picking ants out of the
cracks, and now and then catching a fly, which made as lively
impression on my mind, as great, perhaps, as the Trojan war on
the minds of heroes.”

“ When I was four years old I went to school: I know from
the circumstance that my mistress used to ask me how my mother
was, and she died when I was five years old. I recollect that I
learned to spell the first summer before my mother’s death, whilst
I went to Mrs. Rockwell. I remember frequently spelling there
without the book the words commandment, Jerusalem, &c. But
soon the fatal day arrived when my mother’s guardianship should
be taken from me, and early in the fall I was deprived of her.
Although I did not consider my loss, natural affection carried my
griefs to a very great excess for a child of my age.” He here,
and frequently elsewhere, speaks of his mother with regard, and
no doubt her loss proved injurious to him. She was a kind and
affectionate woman, without those disagreeable traits which marked
the character of his other parent.

“ When about six years of age,” he remarks, “ a most extra-
ordinary circumstance happened to me, worthy of the notice of a
Roman soldier.” Returning from school about dusk one day, he
found no one in the house except a little sister, his second brother
being in the barn yard holding a * wicked cow” for his eldest
sister to milk. This little sister being anxious to show him a
present which she had received during the day, it being too dark
to sce without, lighted a candle to find it. Unfortunately, in her
search she set fire to two large bundles of flax standing in a dis-
tant corner of the room, which young Fitch no sooner observed,
than, with a presence of mind truly wonderful in a child so young,
he ran and seized one of the blazing bundles, which was more than
he was enabled to lift without resting it upon his knees, carried it
to the hearth, and threw it down. In so doing he blistered his

2*
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hands and set his hair in a blaze, but, smothering the fire on his
head with his naked hands, he sprang and grasped the other
bundle and brought it to the same place, blistering his hands and
setting his head on fire the second time, and putting it out in like
manner. Having done this, he jumped upon the bundles until the
fire was extinguished. ¢ In the mean time,” he says, ¢ whilst I
was thus occupied, my little sister Chloe being frightened, ran to
the barn yard, and probably told my brother some improper story.
When I had the fire put out, notwithstanding my painful hands
and smarting face, which. was then covered with blisters, I went .
to relate the tale to my elder brother ; but no sooner did I arrive
in the yard than he fell foul of me, boxing my ears and beating
me beyond reason for the greatest fault, and would not give me
leave to say a word in my behalf. = As my father had that evening
gone a courting, I had nowhere to apply to for redress, therefore
was obliged not only to submit to the greatest indignities, but to
the greatest injustice. On his return I made complaints, but with.-
out satisfaction or redress. This being what I may call the first
act of my life, seemed to forebode the future rewards that I was
to receive for my labors through it, which has generally corre-
sponded with that.”

When he was about scven years old, his father married ¢ one
Abigail Church,” whom he describes as being an orderly, easy-
tempered old maid of forty, possessing sense sufficient to manage
the affairs of the house.

¢« My father,” he continues, ¢ kept me constantly at school until
1 was eight or nine years of age, as my schooling cost him nothing.
When the weather was too bad to go to school, he had goodness
enough to encourage my learning my book at home, and would
frequently teach me. Before I was ten years old I could say the
New England Primer all by heart, from Adam’s fall to the end of
the catechism. But the most surprising thing of my learning ap-
pears to me to be this: My father had an old arithmetic book in
the house, by one Hodder, with the old-fashioned division in it.
I was able at nine years of age to make figures pretty well, as
well as to write a legible hand. Whenever 1 had a minute’s lei-
sure I would have that book in my hand, and learned myself out
of it the true principles of addition, subtraction, multiplication,
and division ; and the year that I was nine years of age, could
tell how many minutes old I should be when I should have seen
ten years, but was not able to multiply the figure nine : this I did
in the presence of four or five neighbors one rainy day, to their
admiration. When about eight years of age, my father took me
from school, and set me to work in the most serious and diligent

-
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manner, although I was exceedingly small of my age, and scarcely
able to swingle more than two pounds of flax, or thresh more than
two bushels of grain, with the steadiness of a man of thirty years
for that trifling, pitiful labor. I was prevented from going to school
more than one month in the winter, when he saw that I was nearly
crazy after learning, and then I was always obliged to leave before
it was out to come home to help him fodder.”

« My father was one of the most strenuous of the sect of Pres.
byterians, and a bigot, which he carried-to such excess that I dare
not go into the garden to pick currants or into the orchard to get
apples on the sabbath. I really believe that he thought it the
extent of his duty toward me to learn me to read the Bible, that I
might find the way to heaven ; when he had done that he felt per-
fectly easy, and if I could earn him twopence per day it ought not
to be lost. It may be irreverent for me thus to speak as I have.
done of a parent, but I mean to communicate the truth to you, and
in as particular a manner as I can.” Without apologizing for the
unnatural language of Fitch in thus speaking of a parent, we can
perceive in that austerity and scrupulous observance of the mere
outward forms of religion which he evinced, without being suffi-
ciently guided by its true spirit to act generously and fairly by
those around him, the origin of that infidelity of sentiment which
formed so striking a feature in the character of his son.

% But notwithstanding,” continues Fitch, ¢ he suppressed me
from going to school, he did not hinder me from studying such
books as he had ; and at noontimes and evenings, instead of play-
ing, as is common with boys of that age, I was as studious as the
most zealous student under the eyes of a tutor, and, in particular,
in Hodder’s Arithmetic, which went as far as Alligation Alternate.
When I was eleven years old, I heard of a book that would give
me a knowledge of the whole world, which was Salmon’s Geog-
raphy. I repeatedly requested my father to get it for me, but to
no purpose. I then proposed to him to give me some headlands
at the end of a field to plant potatoes, which he granted, and I dug
it up by hund on a holyday.” This holyday was the annual meet-
ing of the militia of the state. Every reader who can recollect in
the times of his boyhood how delightfully the old distich,

“ First Monday in May
Is training day,”

used to sound in his ears, when he looked forward in anticipation
to the glories of that jubilee, can form some idea of the thirst for
knowledge which young Fitch here evinced in denying himself a
participation in its pleasures. Having thus prepared the land, he
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planted it with potatoes, cultivating them at noontimes and at
evenings, after the labors of the day were over. He says, «1
raised several bushels, and in the fall sold them, and got ten shil-
lings in money, and went to a merchant in the neighborhood who
dealt in New York, who promised me to get the book, and fulfilled
his promise. But the book cost twelve shillings, and I was two
shillings in debt, which gave me a great deal of uneasiness. By
some means, I do not recollect how, I soon discharged it, but was
obliged to return the seed to my father in the fall.

“ What makes me pretty sure it happened when I was eleven
years of age, is this: it was about one year after I planted the
potatoes before I got the bools, and I learned surveying that winter
I was thirteen years of age, and when I learned that, I presume I
was the best geographer of the world, that Connecticut could pro-
duce, according to Salmon, at that time. No question could be
asked me of any nation, but I would tell their number, religion,
their latitude and longitude, and turn at once to any town marked
on the maps, which could not be acquired in less than in about
one year, considering the small opportunities I had of studying,
which was only in the intervals of hard labor and times for rest.

“ My father never allowed me to go to school more than one
month in a year, except that winter I was thirteen years of age,
when he permitted me to go about five or six weeks. After I had
got through with common arithmetic, my master told me in public
school that he could learn me no farther in arithmetic, but, if I
chose, he would learn me surveying. I so earnestly insisted on
my father to indulge me in this, that he could not resist my en-
treaties, and went to Hartford and got a scale and a pair of
dividers, and on his return I never felt a greater sense of grati-
tude to mortal man than I did to him at that time, and in twe
weeks learned what we called surveying in New England. T knew
no better, but thonght myself perfect master, but learned nothing
of logarithms, or of calculation by latitude and departure, only
geometrically. As I had learned common arithmetic out of school
by myself, I had but little to do while there, only to go through
what I had really learned, except division, which took me about
half a day to learn the different mode before I could be ready
at it.”

“ My father had meadow lands adjoining the governor of the
colony. He frequently came under the shade with us in mowing
time ; and seeing me a little, forward boy, one day requested my
father to let me go to carry the chain with him, to measure off
some small parcels. His request was easily granted, as is com-
mon for poor men to exert themselves to. oblige the great. This
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happened when I was about ten or eleven years of age. In this
undertaking the governor was exceedingly familiar with me, and
would consult me on the most minute part of the business as much
as if I had been an able counsellor, and as if he knew nothing of
the business himself. I was equally proud of his company, and
as officious as I could be to render him every service.”

“ We could not finish the surveying that evening, but left, I
believe, seven or eight acres when we quit. He left the chain,
and gave me directions how to lay it off for sundry people ; I being
proud of the office, readily accepted it, and executed it faithfully.
Some time after, the governor called at-my father’s house for the
chain ; I fetched it to him with the greatest expedition, and ex-
pectation of some pennies, when he took it, put it in his saddle-
_bags, and rode off without saying a word! My mortification at
this time was nearly equal to the usage I met with in extinguish.
ing the fire in my father’s house ; yet I am persuaded the governor
was an honest man, but concluded within himself that the honor
would fully compensate me.” ¢

On leaving school, Fitch’s whole time was devoted to the labors
of the farm. His duties were so very severe, that he expresses
an opinion that it “stunted him,” and prevented his growth for
several years. Independent of the severity of his father in thus
keeping him so hard at work, he was subject to the tyranny of an
elder brother, who sought every opportunity to oppress him and
crush his spirits, cruelly compelling him to such an exertion in
‘'his labors that he was often “ ready to faint,” and speaking
in such a manner as to put him in continual apprehension of a
beating. ¢ For this treatment,” says he, “I do not thank my
unfeeling father and tyrant brother ; and although I have not seen
him for twenty years, would not go to the nearést neighbor’s to
see him, unless he was in distress. Could I be set into a Virginia
field amongst their slaves, with the severest driver at my back, I
would sooner engage in it than go through the same again.”

In speaking of an almost miraculous escape from injury in
falling from a tree which happened about this period, he observes,
‘it seems heaven designed me for some more cruel fate.”

While on the farm, young Fitch was extremely desirous to
study astronomy, and in vain solicited his father to procure the
necessary works; but, in some degree from the severity of his
duties, partly from the want of books, and having already attained
a greater amount of learning than any of his neighbors, he con.
tinues, I imperceptibly left my studies, and fell into the common -
practices of boys in our neighborhood, and devoted myself to play,
when I could steal a minute, as much as I had before to my books.
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This helped to sweeten life; and from the time I was thirteen
and fourteen years of age until [ went apprentice, I enjoyed my-
self as well as most of the Virginia slaves, who have liberty to ga
to a dance once a week.”

¢ During that time there was nothing material happened to me,
I seemed to be beloved both by old and young, as I could speak
rationally to the old, and was always foremost among my play-
fellows.”

When about seventeen years of age, Fitch was anxious to learn
some trade or go to sea, by which he ¢ could make a living when
he came to himself.” He expressed these views to his father, at
the same time representing that he was too small and weak to
obtain a support by agricultural employments. His parent re-
luctantly consented. In the following September the steeple to
the village church was raised. This. was indeed a gala day, and
the people from Hartford and the whole country round flocked to
witness this then uncommon spectacle. Although, as he tells us,
he had «a singular curiosity in witnessing mechanical operations,”
yet was determined to forego the pleasure, and borrowed a horse
for the purpose of visiting Rocky Hill, a parish in Wethersfield,
where there were a great number of coasters. The object of this
visit was to engage a berth for a short voyage, to settlehis opinjon
as to the propriety of learning a trade or becoming a seaman.

A place was first engaged on board of a sloop bound to New
York, ¢ under one Captain Abbott.”” This situation was found
very disagreeable. The master treated him with brutality; and
although there were plenty of empty berths, he was compelled by
the mate Starr, to lie. upon deck on a chest, much too short, and
this, too, without any covering. Such usage was considered * ex.
tremely hard, after having been used to a comfortable bed at
home.”

An occasion offering a day or two subsequent, he left and went
on board of a Providence sloop. Here things were found very
comfortable, and although not in accordance to stipulation, Fitch
evinced such zeal and industry that his master paid him wages,
and he made a “saving voyage.” ¢ I returned home,” says he,
¢ neither enamoured with the sea nor resolved against it, and in
as much of a quandary how to dispose of myself as ever.”

Accident, however, soon threw him in the way of a neighboring
clockmaker, who proposed to him to enter into his service. On
expressing to his parents his desire to learn the business, they
strenuously opposed his wishes, and this, too, without any regard
to their son’s welfare, but merely from a selfish unwillingness to
dispense with his services on the farm, which had then become
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quite valuable. Their opposition came near frustrating the plan.
On mentioning his troubles to his sister and her husband, Mr.
Timothy King, although poor, they offered to advance the neces-
sary funds. Fitch says, “ these two persons were the greatest
ornament that ever adorned my father’s family. My sister was
the most mannerly, generous-spirited woman that I ever saw, not
only to me, but to others, and probably might take it in some
manner from her husband, as good wives endeavor to recommend
themselves to their husbands by adopting their sentiments.” = Other
obstacles were thrown in his way, but he successfully overcame
them.

He describes the clockmaker as an eccentric man, and possess-
ing some genius. According to agreement, Fitch was to work
seven months in the year in the out-door concerns of his employer,
~—the remainder of the time to devote to the pursuit of the art and
mysteries of wooden clock-making. But his master by no means
acted in conformity to contract, keeping his apprentice almost
continually in attendance upon his domestic concerns ; and even
during the small portion of the time he was employed in the shop,
so neglected to instruct him, that at the expiration of two years
and a half, Fitch left almost entirely ignorant of his profession.

After this he went to work with a brother of his former em-
ployer, who was engaged in a similar business, and who unitec
with the manufacture of clocks the repairing of watches. This
latter art it was especially stipulated should be taught his new ap-
prentice ; he not only omitted to do it, but took particular pains
to prevent his learning, working himself in a distant part of the
room, locking up his tools when absent, and forbidding Fitch ever
to touch them. Fitch was a_ways kept busy on some unimportant
part, so that during the eight months he was in this person’s ser-
vice, he never even saw a watch taken to pieces or put together,
and, in fact, had no opportunity of obtaining any insight of the
subject whatever. Nor did oppression end here; ¢ although,”
he observes, “ I possessed a small appetite, I never was given
sufficient to satisfy it, except on one occasion, when I managed
to make a good, hearty meal on potatoes. Being an inferior, I
was helped last at the table; the females would then discourse
upon gluttony, and my master, hastily devouring his own food,
would immediately return thanks for that which himself and others
cat, as well as for that which his apprentice did not.” Fitch
was kept very hard and steady at work from before sunrise in
winter until ten o’clock at night, and as many hours during the
summer, with, however, one single exception,—this was on the
occasion of the sickness and death of his master’s child, when
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he was obliged to walk six miles for a physician. Shortly after
his return the child died. “ During the night,” says he, « I
watched with- the corpse, with the privilege of as much water
from the well as I desired, by way of refreshment.”

On leaving his last employer, he dared not set up the business
on his own account, or work as a journeyman, for fear of exhibit-
ing his ignorance, but employed himself, as he tells us, “in doing
small brass work.” This was pursued by him with so much in.
dustry, that at the end of two years he found himself worth fifty
pounds, which for him, considering the scarcity of money at the
time, was viewed as ¢ quite a treasure,” and enabled him to pay
off his debts, and have something “handsome left.”” Fitch after.
wards entered into the potash business, but was unsuccessful in
its prosecution, arising partially from the unfaithfulness of one of
his partners. While thus engaged, he married Miss Lucy Ro-
berts, on 29th December, 1767 ; but owing to her unhappy temper
and disposition, was compelled, in the course of a year or two, to
abandon her,-being thoroughly convinced that it was for the happi-
ness of both that they should separate. This event occasioned
him great affliction, from being obliged to leave a child whom he
¢ loved as dear as himself.” A misfortune subsequently happen.
ing to her, he observes, “ could I have foreseen it, I should never
have abandoned her, but have endeavored to worry through life in
her company as well as I might.”

On forsaking the place of his nativity, Fitch went to Pittsfield,
Mass., but not having constant employment there, visited Albany,
yet with no better success. A short time after, we find him in
New Jersey, in a destitute condition, endeavoring to find employ-
ment on some farm as a common laborer, but his sickly appear-
ance baffled all his efforts,—no one would employ him. Finally,
he entered into the business of making buttons, which he pursued
with tolerable success, first at New Brunswick, and afterwards at
Trenton.

At the commencement of the revolution, Fitch espoused the
popular cause, and during a portion of the time rendered himself
very useful in repairing arms for the continental army. Subse-
quently he removed to Kentucky, where he received the appoint-
ment and practised as a surveyor. While at the West, and in
navigating a river in a small boat, Fitch and his companions were
taken prisoners and carried into’captivity by the Indians, but after
considerable hardship and suffering, were released. At a subse-
quent period he became once more an inhabitant of one of the
Atlantic states.

¢ In the month of April, 1785,” says Fitch, in the manuscript
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alluded to, ¢ I was so unfortunate as to have an idea that a car-
riage might be carried by the force of steam along the roads.
I pursued that idea about one week, and gave it over as imprac-
ticable, or, in other words, turned my thoughts to vessels. From
that time I have pursued the idea to this day with unremitted assi-
duity, yet do frankly confess that it has been the most imprudent
scheme that ever I engaged in. The perplexities and embarrass-
ments through which it has caused me to wade, far exceed any
thing that the common course of life ever presented to my view ;
and to reflect on the disproportion of a man of my abilities to
such a task, I am to charge myself with having been deranged ;
and had I not the most convincing proofs to the contrary, should
most certainly suppose myself to have been non compos mentis at
the time.”

In another place he remarks, ¢ If I had the abilities of Cicero,
it would have been nothing less than madness in me to have un-
dertaken it, in my state of penury. Had I been a nobleman of
£3000, it would barely have justified my conduct.”

Again, he says, “ What I am now to inform you of I know will
not be to my credit, but, so long as it is the truth, I will insert it,
viz., that I did not know that there was a steam engine on earth
when I proposed to gain a force by steam; and I leave my first
drafts and descriptions behind, that you may judge whether I am
sincere or not. A short time after drawing my first draft for a
boat, I was amazingly chagrined to find, at Parson Irwin’s, in
Bucks county, a drawing of a steam engine ; but it had the effect
to establish me'in my other principles, as my doubts lay at that
time in the engine only.” '

The following account of Fitch’s experiments is written by one
of his early patrons, the late Dr. Thornton, of the patent office at
Washington, and is entitled “ A short account of the origin of
steamboats ;”’—

“ Finding that Mr. Robert Fulton,* whose genius and talents I
highly respect, has been considered by some the inventor of the
steamboat, I think it a duty to the memory of the late Joan Frrcn
to set forth, with as much brevity as possible, the fallacy of this
opinion ; and to show, moreover, that if Mr. Fulton has any claim
whatever to originality in his steamboaty it must be exceedingly
limited.

“ In the year 1788, the late John Fitch applied for, and ob.
tained a patent for the application of steam to navigation, in the

* It may not be invidious here to mention, that one great advantage which
Mr. Fulton possessed over many, if not all preceding experimenters, was the
use of one of Watt’s improved steam engines.

3
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states of New York, Pennsylvania, New Jersey, Delaware, &c. ;
and soon after, the late Mr. James Rumsey,* conceiving he had
made some discoveries in perfecting the same, applied to the state
of Pennsylvania for a patent; but a company formed by John

* Biographical Sketch of James Rumsey.—~*“This individual was a native of Mary-
land, and, when a young man, removed to Shepherdstown, Virginia, where he
occupied himself exclusively in mechanical subjects. As early as July or August,
1783, he directed his attention to the subject of navifration by steam ; and, under
the most disadvantageous circumstances, succeeded, in the autumn of 1784, in
making a private, but very imperfect experiment, in order to test some of the
principles of his invention. This so well convinced him of its ultimate success,
that at the October session of the Virginia legislature for that year, he applied
for and obtained an act, guarantying to him the exclusive use of his invention
in navigating the waters of that state. About the same time also he communi-
cated his invention to General Washington. In January, 1785, he obtained a

atent from the general assembly of Maryland for navigating their waters.

hrough the whole of this year, Rumsey was deeply enga%ed in building a boat,
and procuring, improving, adapting, and testing the several parts of his machin-
ery ; but, from obvious causes, was not ready for a public trial until the year fol-
lowing, (1786,) which, all things considered, was eminently successful.  In this
trial he succeeded in propelling his boat by steam alone against the current of the
Potomac, near Shepherdstown, at the rate of four or five miles an hour!

“ Rumsey’s boat was about fifty feet in length, and, as observed in the text, was
propelled by a pump worked by a steam engine, which forced a quantity of water
up through the keel; the valve was then shut by the return of the stroke, which
~at the same time forced the water through a channel or pipe, a few inches square
gying above or parallel to the kelson,) out at the stern under the rudder, which

ad a less depth than usual, to permit the exit of the water. The impetus of

this water, forced through the square channel against the exterior water, acted
as an impelling power upon the vessel. The reaction of the effluent water pro-
pelled her at the rate above mentioned, when loaded with three tons in addition
to the weight of her engine of about a third .of a ton. The hoiler was quite a
curiosity, holding no more than five gallons of water, and needing only a pint at
a time. The whole machinery did not occupy a space greatet than that required
for four barrels of flour. The fuel consumed was not more than from four to six
bushels of coals in twelve hours. Rumsey’s other project was to apply the
power of adteam engine to long poles, which were to reach the bottom of the
river, and by that means to push a boat against a rapid current.

¢ After the experiment above alluded to, Rumsey being under the strong con-
viction that skilful workmerr and perfect machinery were alone wanting to the
most perfect success, and sensible that such could not be procured in America,
resolved to go to England. With slender means of his own, and aided, or rather
mocked, by some timid and unsteady patronage, he there resumed with untiring
energy his great undertaking. He proceeded to procure patents of the British

overnment for steam navigation: these patents bear date in the beginning of
¢ the year 1788. Several of his inventions, in one modified form or another, are
now in general use ; as, for instance, the cylindrical boiler, so superior to the
old tub or still boilers, in the presentation of fire surface, and capacity for hold-
ing highly rarefied steam, is described, both single and combined, in his specifi-
cations, and is identical in principle with the tub boiler which he used m his
Potomac experiment.

“ Difficulties and embarrassments of a pecuniary nature, and such as invari-
ably obstruct the progress of a new invention, attended him in England. He
was often compelled to abandon temporarily his main object, and turn his atten-
tion to something else, in order to raise means to resume it. He undertook with
the same power, but by its more judicious application, to produce higher results
in several waterworks, in all which he succeeded, realizing thereby some reputa-
tion as well as funds to apply to his favorite project.
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Fitch, under his state patents, of which the author of this was one
of the principal shareholders, conceiving that the patent of Fitch
was not for any peculiar mode of applying the steam to navigation,
but that it extended to all known modes of propelling boats and
vessels, contested before the assembly of Pennsylvania, and also
before the assembly of Delaware, the mode proposed by Mr. Rum-
sey, and contended that the mode he proposed, viz., by drawing
up the water into a tube, and forcing the same water out of the
stern of the vessel or boat, which was derived from Dr. Franklin’s
works, (the doctor being one of the company,) was a mode the
company had a right to, for the plan was originally published in
Latin, about fifty years before, in the works of Bernouilli the
younger. Two of Fitch’s company and I appeared without
counsel, and pleaded our own cause in the assembly of Pennsyl-
vania, and after a week’s patient hearing against the most learned
counsel of Pennsylvania, we obtained a decision in our favor, and
afterwards also in Delaware. We believed and contended that
our claim of propelling boats by steam included all the modes of
propelling vessels and boats then known, and that the patent was
for the application of steam as an agent to the propelling powers :
and the decisions of the legislatures were in favor of this construc-
tion, as Mr. Rumsey’s company (of which the late Messrs. Bing-
ham, Myers, Fisher, and many other worthy gentlemen, were
members,) were excluded from the right of using steamboats on
any principle.”

¢ At another tithe, in order to avoid a London prison, and the delay, if not the
defeat of all his high hopes, he was compelled to transfer, at what he considered
a ruinous sacrifice, a large interest in his inventions,—a contract which entan-
gled and embarrassed him through life. Still, however, he struggled on, undis-
mayed, and had constructed a boat of about one hundred tons burden, and pushed
forward his machinery so near to the point of completion, as to be able to indi-
cate a day not very distant for a public exhibition, when his sudden death occurred
from apoplexy, while discussing the principle of one of his inventions before a
philosophical society of London. With his life the whole project ceased,—there
was no one present to administer,—no one present able to carry it out. Few
would have been willing to incur the ridicule of attempting to complete it. All
that he left,—his very boat and machinery,—barely sufficed to satisfy anxious
and greedy creditors.”

A sharp controversy at one time existed between Rumsey and Fitch, and their
mutual friends, relating to the originality of their respective inventions. With-
out deciding upon the merits of either, both certainly claim the highest admira-
tion for their perseverance, as well as sympathy for their misfortunes.

For the above facts, see Stuart’s Anecdotes of the Steam Engine, and the
speech of Mr. Rumsey of Kentucky before the house of representatives, on the
occasion of offering the following resolution, afterwards unanimously passed,
Feb. 9, 1839 :— Resolved by the senate and house of representatives, &c. &c.,
That the President be and he is hereby requested to present to James Rumse{,
jun., the son and only surviving child of james Rumsey, deceased, a suitable
gold medal, commemorative of his father’s services and high agency in giving to
the world the benefits of the steamboat.”
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“ We worked incessantly at the boat* to bring it to perfection,
and under the disadvantages of never having seen a steam engine
on the principles contemplated, of not having a single engineer
in our company or pay,—we made engineers of common black-
smiths ; and after expending many thousand dollars, the boat did
not exceed three miles an hour. Finding great unwillingness in
many to proceed, I proposed to the company to give up to any
one, the one-half of my shares, who would, at his own expense,
make a boat go at the rate of eight miles an hour, in dead water,
in eighteen months, or forfeit all the expenditures on failing ; or I
would engage with any others to accept these terms. Each re-
linquished one half of his shares, by making the forty shares eighty,
and holding only as many of the new shares as he held of the old
ones, and then subscribed as far as he thought proper to enter on
the terms : by which many relinquished one half. I was among
the number, and in less than twelve months we were ready for
the experiment.

« The day was appointed, and the experiment made in the fol-
lowing manner:—A mile was measured in Front (Water) street,
Philadelphia, and the bounds projected at right angles, as exactly
as could be to the wharf, where a flag was placed at each end,
and also a stop watch. The boat was ordered under way at dead
water, or when the tide was found to be without movement ; as
the boat passed one flag, it struck, and at the same instant the
watches were set off; as the boat reached the other flag it was
also struck, and the watches instantly stopped. Every precaution
was taken before witnesses : the time was shown to all; the ex-
periment declared to be fairly made, and the boat was found to go
at the rate of eight miles an hour, or one mile -in seven minutes

* Description of Fitch's Steamboat.—The following account of Mr. Fitch’s boat
is given by the unfortunate inventor in the Columbian (Philadelphia) Magazine,
vol. i. for December, 1786, of which the engraving annexed will give some idea.
“ The cylinder is to be horizontal, and the steam to work with equal force at
each end. The mode by which we obtain a vacuum is, it is believed, entirely
new, as is also the method of letting the water into it and throwing it off against
the atmosphere without any friction. It is expected that the cylinder, which is
of twelve inches diameter, will move a clear force of eleven or twelve cwt. after
the frictions are deducted ; this foree is to be directed against a wheel eighteen
inches in diameter. The piston is to move about three feet, and each vibration
of it gives the axis about forty evolutions. Each evolution of the axis moves
twelve oars or paddles five and a half feet; they work perpendicularly, and are
represented by the strokes of a paddle of a canoe. As six of the paddles are
raised from the water, six more are entered, and the two sets of paddles make
their strokes of about eleven feet in each evolution. The crank of the axis acts
upon the paddles, about one third of their length from their lower ends, on
which part of the oar the whole force of the axis is applied. The engine is
placed in _the bottom of the boat, about one third from the stern, and both ‘the
action and reaction turn the wheel the same way.”
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and a half; on which the shares were signed over with great
satisfaction by the rest of the company. It afterwards went eighty
miles in a day ! A

¢« The governor and council of Pennsylvania were so highly
gratified with our labors, that without their intentions being pre-
viously known to us, Governor Mifflin, attended by the council in
procession, presented to the company, and placed in the boat, a
superb silk flag, prepared expressly, and containing the arms of
Pennsylvania ; and this flag we possessed till Mr. Fitch was sent
to France by the company, at the request of Aaron Vail, Esq.,
our consul at L’Orient, who, being one of the company, was soli-
citous to have steamboats built in France. John Fitch took the
flag, unknown to the company, and presented it to the natjonal
convention. Mr. Vail, finding all the workmen put in requisition,
and that none could be obtained to build the boats, paid the ex-
penses of Mr. Fitch, who returned to the United States ; and Mr.
Vail afterwards subjected to the examination of Mr. Fulton, when'
in France, the papers and designs of the steamboat appertaining
to the company.”

% As Dr. Thornton has stated in his account, as quoted above,
the company refused to advance more funds. This they did, after
interfering with his views, and attempting expensive plans of im-
provement, which failed of success ; and being probably influenced
by that unceasing ridicule cast upon the project, they one by one
gradually withdrew from the concern. The conviction of Fitch,
however, respecting the power of steam, continued firm; and in
June, 1792, when the boat was laid up, he addressed a letter on
the subject to Mr. Rittenhouse, one of the shareholders, in which
he says, ¢it would be much easier to carry a first-rate man-of-war
by steam than a boat, as we would not be cramped for room, nor
would the weight of machinery be felt. This, sir, will be the mode
of crossing the Atlantic in time, whether I bring it to perfection or
not, for packets and armed vessels. I mean to make use of the
wind when we have it, and in a calm to pursue the voyage at the
rate of seven or eight miles an hour.” He further suggests the
use of steam to conquer the cruisers of Barbary, by which several
American vessels had then been lately captured. He says, ‘a
six-foot cylinder could discharge a column of water from the round
top forty or fifty yards, and throw a man off his feet, and wet their
arms and ammunition.” He complains of his poverty; and to
raise funds, he urges Mr. Rittenhouse to purchase his lands in
Kentucky, that he ¢ might have the honor of enabling him to com-
plete the great undertaking.’

“ Fitch’s enthusiasm on the subject never diminished one mo-

*



»
34 AMERICAN MECHANICS.

ment, and steam was the constant theme of his discourse whenever
he could prevail upon any one to listen to him. Upon one occa-
sion he called upon a smith who had worked at his boat, and after
dwelling some time upon his favorite topic, concluded with these
prophetic words: ¢ Well, gentlemen, although I shall not live to
see the time, you will, when steamboats will be preferred to all
other means of conveyance, and especially for passengers; and
they will be particularly useful in the navigation of the river Mis-
sissippi.” He then retired, when a person present observed, in a
tone of deep sympathy, ¢ Poor fellow! what a pity he is crazy!’
The predictions of the benefits which this country would derive
from steam navigation are frequently referred to in his manuseript
left to the library company.” v

On the return from his unsucecessful sojourn in Europe, Fitch
landed at Boston in a very needy and destitute condition. A re-
lation, Colonel George King, of Sharon, Connecticut, hearing of his
friendless situation, sent for and generously offered him a home
under his own roof. Here he remained two or three years, and
some time in 1796 went out to- Kentucky, to obtain possession of
some lands which he had purchased while surveying there. For
this purpose, writs of ejectment were issued against those illegally
occupying them; and just as a better day was dawning upon the
career of this most singularly unfortunate man, he was seized
with a fever of the country, and died.

¢ In conformity to his wishes, he was buried on the shores of the
Ohio, that he might repose ¢ where the song of the boatmen would
enliven the stillness of his resting place, and the music of the sieam
engine sooth his spirit!” ‘What an idea !—yet how natural to the
mind of an ardent projector, who had been so long devoted to one
darling object, which it was not his destiny to accomplish !~—and
how touching is the sentiment found in his journal :—¢ The day
will come when some more powerful man will get fame and riches
from my invention, but nobody will believe that poor John Fitch
can do any thing worthy of attention I’”
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BENJAMIN FRANKLIN.

Birth.—Intended for the church.—Attends a common school.—Assists his father
in the tallow chandlery.—Dislikes the business.—Tries the cutler’s trade.—
Becomes an apprentice in his brother’s printing-officc.—Evinces great fond-
ness for books.—Is allowed access to a gentleman’s library.—Turns poet, and
hawks his productions through the streets.—Rising vanity checked.—His
friend Collins, and their discussions.—Meets with an odd volume of the Spec-
tator—Improvement in composition.—Economy, and new system of dict.—
Masters arithmetic, and studies navigation.—Secretly contributes to his bro-
ther’s newspaper.—A discovery —Is viewed as a person of some consequence.
—Quarrels with his brother.—First error in life.—Privately leaves for New
York.—Destitute condition.——Proceeds to Philadelphia.—Graphic deseription.
—ZEnters into the printing-office of Keimer.—Makes a distinguished acquaint-
ance.—Dines with Governor Keith.—Informs his parents of his situation.—
Goes out to England under the supposed patronage of the governor.—Disap-
)ﬁointment and imposition.—Thrown upon his own resources, and works in

ondon as a journeyman printer.—Writes a pamphlet.—Attracts the attention
of literary men.—Frugality and temperance.—Sets an example.—A friend re
turning to Philadelphia, is engaged as his clerk.—Voyage.—Forms a plan for
future conduct.—Arrival at Philadelphia.—Death of his friend.—Once more
thrown upon the world.—Enters again into Keimer’s service.—Franklin and
Meredith set up a printing-office.—Industry.—Rising credit.—Thinks of estab-
lishing a new paper.—Treachery.—Its defeat.—Purchases Keimer’s paper.—
Growing popularity.—Buys out his partner.—Opens a stationer’s shop.—Mar-
ries.—Establishes the first American circulating library.—Publishes “ Poor
Richard’s Almanac.”—Studies languages.—Chosen clerk of the general as-
sembly.—Appointed deputy postmaster.—Becomes interested in public affairs.
—Suggests various public improvements.—Made an alderman.—Elected bur-
gess to the general assembly.—Interesting electrical discoveries.—Draws down
lightning from the clouds.—Increasing honors.—Becomes an eminent states-
man.—Signs the declaration of independence.—Sent ambassador to the court
of France.—Chosen president of the supreme executive council.—Character.—
Death.—Anecdotes.

THE name we are now to mention is perhaps the most distin.
guished to be found in the annals of self-education. Of all those,
at least, who, by their own efforts, and without any usurpation of
the rights of others, have raised themselves to a high place in
society, there is no one, as has been remarked, the close of whose
history presents so great a contrast to its commencement as that
of BEnyamin FrankniN. It fortunately happens, too, in his case,
that we are in possession of abundant information as to the methods
by which he contrived to surmount the many disadvantages of his
original condition ; to raise himself from the lowest poverty and
obscurity to affluence and distinction ; and, above all, in the ab.
sence of instructors, and of the ordinary helps to the acquisition
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of knowledge, to enrich himself so plentifully with the treasures
of literature and science, as not only to be enabled to derive from
that source the chief happiness of his life, but to succeed in placing
himself high among the most famous writers and philosophers of
his time. We shall avail ourselves, as liberally as our limits will
permit, of the ample details, respecting the early part of his life
especially, that have been given to the public, in order to present
to the reader as full and distinct an account as possible of the suc-
cessive steps of a progress so eminently worthy of being recorded,
both from the interesting nature of the story, and from its value as
an example and lesson, perhaps the most instructive to be any-
where found, for all who have to be either the architects of their
own fortunes, or their own guides in the pursuit of knowledge.

Franklin has himself told us th® story of his early life inimitably
well. The narrative is given in the form of a letter to his son;
and does not appear to have been written originally with any view
to publication. ¢ From the poverty and obscurity,” he says, ¢ in
which I was born, and in which I passed my earliest years, I have
raised myself to a state of affluence, and some degree of celebrity
in the world. As constant good fortune has accompanied me,
even to an advanced period of life, my posterity will perhaps be
desirous of learning the means which 1 employed, and which,
thanks to Providence, so well succeeded with me. They may also
deem them fit to be imitated, should any of them find themselves
in similar circumstances.” It is not many years since this letter
was, for the first time, given to the world by the grandson of the
illustrious writer, only a small portion of it having previously ap-
peared, and that merely a re-translation into English from a
French version of the original manuscript which had been pub-
lished at Paris.

Franklin was born at Boston, on the 17th of January, 1706 ;
the youngest, with the exception of two daughters, of a family of
‘seventeen children, His father, who had emigrated from England
about twenty-four years before, followed the occupation of a soap-
boiler and tallow-chandler, a business to which he had not been
bred, and by which he seems with difficulty to have been able to
support his numerous family. At first it was proposed to make
Benjamin a clergyman; and he was accordingly, having before
learned to read, put to the grammar-school at eight years of age;
—an uncle, whose namesake he was, and who appears to have
been an ingenious man, encouraging the project by offering to give
him several volumes of sermons to set up with, which he had taken
down, in a short-hand of his own invention, from the different
preachers he had been in the habit of hearing. This person, who
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was now advanced in life, had been only a common silk-dyer, but
had been both a great reader and writer in his day, having filled
two quarto volumes with his own manuscript poetry. What he
was most proud of, however, was his short-hand, which he was
very anxious that his nephew should learn. But young Franklin
had not been quite a year at the grammar-school, when his father
began to reflect that the expense of a college education for him
was what he could not very well afford. He was removed, and
placed for another year under a teacher of writing and arithmetic ;
after which his father took him home, when he was no more than
ten years old, to assist him in his own business. Accordingly he
was employed, he tells us, in cutting wicks for the candles, filling
the moulds for cast candles, attending the shop, going errands, and
other drudgery of the same kind. He showed so much dislike,
however, to this business, that his father, afraid he would break
loose and go to sea, as one of his elder brothers had done, found
it advisable, after a trial of two years, to look about for another
occupation for him ; and taking him round to see a great many
different sorts of tradesmen at their work, it was at last agreed
upon that he should be bound apprentice to a cousin of his own,
who was a cutler. But he had been only for some days on trial
at this business, when, his father thinking the apprentice-fee which
his cousin asked too high, he was again taken home. In this state
of things it was finally resolved to place him with his brother
James, who had been bred a printer, and had just returned from
England and sct up on his own account at Boston. To him,
therefore, Benjamin was bound apprentice, when he was yet only
in his twelfth year, on an agreement that he should remain with
him in that capacity till he reached the age of twenty-one.

One of the principal reasons which induced his father to deter-
mine upon this profession for him, was the fondness he had from
his infancy shown for reading. All the money he could get hold
of used to be eagerly laid out in the purchase of books. His fa-
ther’s small collection consisted principally of works' in controver-
sial divinity, a subject of little interest to a reader of his age ; but,
such as they were, he went through most of them. Fortunately
there was also a copy of Plutarch’s Lives, which he says he rcad
abundantly. 'This, and a book by Danicl Defoe, called an Essay
on Projects, he seems to think were the two works from which he
derived the most advantage. - His new profession of a printer, by
procuring him the acquaintance of some booksellers’ apprentices,
enabled him considerably to extend his acquaintance with books,
by frequently borrowing a volume in the evening, which he sat up
reading the greater part of the night, in order that he might return

-



40 AMERICAN MECHANICS.

it in the morning, lest it should be missed. But these solitary
studies did not prevent him from soon acquiring a great proficiency
in his business, in which he was every day becoming more useful
to his brother. Afier some time, too, his access to books was
greatly facilitated by the kindness of a liberal-minded merchant,
who was in the habit of frequenting the printing-office, and, being
possessed of a tolerable library, invited young Franklin, whose in-
dustry and intelligence had attracted his attention, to come to see
it; after which he allowed him to borrow from it such volumes as
he wished to read.

Our young student was now to distinguish himself in a new
character. The perusal of the works of others suggested to him
the idea of trying his own talent at composition; and his first
attempts in this way were a few pieces of poetry. Verse, it may
be observed, is generally the earliest sort of composition attempted
either by nations or individuals, and for the same reasons in both
cases—namely, first, because poetry has peculiar charms for the
unripe understanding ; and, secondly, because people at first find
it difficult to conceive what composition is at all, independently of
such measured cadences and other regularities as constitute verse.
Franklin’s poetical fit, however, did not last long. Having been
induced by his brother to write two ballads, he was sent to sell
them through the streets ; and one of them, at least, being on a
subject which had just made a good deal of noise in the place, sold,
as he tells us, prodigiously. But his father, who, without much
literary knowledge, was a man of a remarkably sound and vigorous
understanding, soon brought down the rising vanity of the young
poet, by pointing out to him the many faults of his performances,
and convincing him what wretched stuff they really were. Having
been told, too, that verse-makers were generally beggars, with his
characteristic prudence he determined to write no more ballads.

He had an intimate acquaintance of the name of Collins, who
was, like himself, passionately fond of books, and with whom he
was in the habit of arguing upon such subjects as they met with in
the course of their reading. Among other questions which they
discussed in this way, one accidentally arose on the abilities of
women, and the propriety of giving them a learned education.
Collins maintained their natural unfitness for any of the severer
studies, while Franklin took the contrary side of the question—
“ perhaps,” he says, ¢ a little for dispute sake.” His antagonist
bad always the greater plenty of words ; but Franklin thought that,
on this occasion in particular, his own arguments were rather the
stronger ; and on their parting without settling the point, he sat
down, and put a summary of what he advanced in writing, which
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he copied out and sent to Collins. This gave a new form to the
discussion, which was now carried on for some time by letters, of
which three or four had been written on both sides, when the cor-
respondence fell into the hands of Franklin’s father. His natural
acuteness and good sense enabled him here again to render an
essential service to his son, by pointing out to him how far he fell
short of his antagonist in elegance of expression, in method, and
in perspicuity, though he had the advantage of him in correct
spelling and punctuation, which he evidently owed to his expe-
rience in the printing-office. From that moment Franklin deter-
mined to spare no pains in endeavoring to improve his style; and
we shall give, in his own words, the method he pursued for that
end. '

% About this time,” says he, ¢ I met with an odd volume of the
Spectator ; I had never before seen any of them. 1 bought it,
read it over and over, and was much delighted with it. I thought
the writing excellent ; and wished, if possible, to imitate it. With
that view, I took some of the papers, and making short hints of the
sentiments in each sentence, laid them by a few days; and then,
without looking at the book, tried to complete the papers again,
by cxpressing each hinted sentiment at length, and as fully as it
had been expressed before, in any suitable words that should occur
to me. Then I compared my Spectator with the original, dis-
covered some of my faults, and corrected them. But I found I
wanted a stock of words, or a readiness in recollecting and using
them, which I thought I should have acquired before that time if I
had gone on making verses; since the continual search for words
of the same import, but of different length, to suit the measure, or .
of different sound for the rhyme, would have laid me under a con.
stant necessity of searching for varicty, and also have tended to
fix that variety in my mind, and make me master of it. There-
fore, I took some of the tales in the Spectator, and turned them
into verse ; and after a time, when I had pretty well forgotten the
prose, turned them back again. [ also sometimes jumbled my
collection of hints into confusion ; and, after some weeks, endea-
vored to reduce them into the best order, before I began to form
the full sentences and complete the subject. This was to teach
me method in the arrangement of the thoughts. By comparing
my work with the original, I discovered many faults, and corrected
them ; but I sometimes had the pleasure to fancy that in certain
particulars of small consequence I had been fortunate enough to
improve the method or the language; and this encouraged me to
think that I might, in time, come to be a tolerable English writer,
of which I was extremely ambitious.”
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Even at this early age nothing could exceed the perseverance
and self-denial which he displayed, in pursuing his favorite object
of cultivating his mental faculties to the utmost of his power.
When only sixteen, he chanced to meet with a book in recom.
mendation of a vegetable diet, one of the arguments at least in
favor of which made an immediate impression upon him-—namely,
its greater cheapness ; and from this and other considerations, he
determined to adopt that way of living for the future. Having
taken this resolution, he proposed to his brother, if he would give
him weekly only half what his board had hitherto cost, to board
himself, an offer which was immediately accepted. He presently
found that by adhering to his new system of diet he could still save
half what his brother allowed him. ¢ This,” says be, % was an
additional fund for buying of books: but I had another advantage
in it. My brother and the rest going from the printing-house to
their meals, I remained there alone, and despatching presently my
light repast, (which was often no more than a biscuit, or a slice of
bread, a handful of raisins, or a tart from the pastrycook’s, and a
.glass of water,) had the rest of the time, till their return, for study ;
in which I made the greater progress, from that greater clearness
of head and quicker apprehension which generally attend temper-
ance in eating and drinking.” It was about this time that, by means
of Cocker’s Arithmetic, he made himself master of that science,
which he had twice attempted in vain to learn while at school ;
and that he also obtained some acquaintance with the elements of
geometry, by the perusal of a Treatise on Navigation. He men-
tions, likewise, among the works which he now read, Locke on
the Human Understanding, and the Port-Royal Art of Thinking,
together with two little sketches on the arts of Logic and Rhetoric,
which he found at the end of an English Grammar, and which
initiated him in the Socratic mode of disputation, or that way of
arguing by which an antagonist, by being questioned, is imper-
ceptibly drawn into admissions which are afterwards dexterously
turned against him. Of this method of reasoning he became, he
tells us, excessively fond, finding it very safe for himself and very
embarrassing for those against whom he used it; but he after-
wards abandoned it, apparently from a feeling that it gave advan-
tages rather to cunning than to truth, and was better adapted to
gain victories in conversation, than either to convince or to
inform.

A few years before this his brother had begun to publish a
newspaper, the second that had appeared in America. This
brought most of the literary people of Boston occasionally to the
printing-office ; and young Franklin often heard them conversing
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about the articles that appeared in the newspaper, and the appro-
bation which particular ones received. At last, inflamed with the
ambition of sharing in this sort of fame, he resolved to try how a
communication of his own would succeed. Having written his
paper, therefore, in a disguised hand, he put it at night under the
door of the printing-office, where it was found in the morning, and
submitted to the consideration of the critics, when they met as
usual. “ They read it,” says he; ¢ commented on it in my hear-
ing ; and I had the exquisite pleasure of finding it met with their
approbation ; and that in their different guesses at the author, none
were named but men of some character among us for learning and
ingenuity.” ¢ I suppose,” he adds, ¢ that I was rather lucky in
my judges, and that they were not really so very good as I then
believed them to be.” Encouraged, however, by the success of
this attempt, he sent several other pieces to the press in the same
way, keeping his secret, till, as he expresses it, all his fund of
sense for such performances was exhausted. He then discovered
himself, and immediately found that he began to be looked upon
as a person of sume conmsequence by his brother’s literary ac-
quaintances.

This newspaper soon after afforded him, very unexpectedly, an
opportunity of extricating himself from his indenture to his brother,
who had all along treated him with great harshness, and to whom
his rising literary reputation only made him more an object of envy
and dislike. An article which they had admitted having offended the
local government, his brother, as proprietor of the paper, was not
- only sentenced to a month’s imprisonment, but prohibited from any
longer continuing to print the offensive journal. In these circum-
stances, it was determined that it should appear for the future in
the name of Benjamin, who had managed it during his brother’s
confinement ; and in order to prevent it being alleged that the
former proprietor was only screening himself behind one of his
apprentices, the indenture by which the latter was bound was
given up to him; he at the same time, in order to secure to his
brother the benefit of his services, signing new indentures for the
remainder of his time, which were to be kept private. A very
flimsy scheme it was,” says Franklin; # however, it was imme.
diately executed ; and the paper was printed accordingly under my
name for several months. At length a fresh difference arising
between my brother and me, I took upon me to assert my freedom,
presuming that he would not venture to produce the new indenture.
It was not fair in me to take this advantage ; and this I therefore
recken one of the first errata of my life ; but the unfairness of it
weigsad litfe with me, when under the impressions of resentment

<
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for the blows his passion too often urged him to bestow upon me,
though he was otherwise not an ill-natured man: perhaps I was
too saucy and provoking.”

Finding, however, that his brother, in consequence of this ex-
ploit, had taken care to give him such a character to all those of
his own profession in Boston, that nobody would employ him there,
he now resolved to make his way to New York, thc nearest place
where there was a printer ; and accordingly, after selling his books
to raise a little money, he embarked on board a vessel for that
city, without communicating his intention to his friends, who he
knew would oppose it. In three days he found himself at the end
of his voyage, near three hundred miles from his home, at the age

_of seventeen, without 4he least recommendation, as he tells us, or
knowledge of any person in the place, and with very little money
in his pocket. Worst of all, upon applying to the only printer
likely to give him any employment, he found that this person had
nothing for him to do, and that the only way in which he eould
serve him was by recommending him to proceed to Philadelphia,
a hundred miles farther, where he had a son, who, he believed,
might employ him. We are unable, however, to follow our run-
away through all the incidents of this journey, some of which were
disastrous enough; but we cannot refrain from relating the follow-
ing anecdote :—Being troubled, wherever he stopped, by the inqui-
sitiveness and curiosity of the people, he was induced to try an
expedient for silencing similar inquiries. Accordingly, at the next
place, as soon as supper was laid, he called his landlord, when the
following dialogue took place between them. ¢ Pray, are you
married?”’ ¢ Yes.” ¢ What family have you got?’ ¢ Two
sons and three daughters.” ¢ How many servants?’ ¢ Two,
and an hostler.” ¢ Have you any objection to my seeing them ?”
“ None, I guess.” ¢ Then be so good as to desire them all to
step here.” This was done; and the whole being assembled,
Franklin thus addressed them: “ Good people, my name is Benja-
min Franklin—I am by trade a printer—I came from Boston, and
am going to Philadelphia to seek employment—I am in rather
humble circumstances, and quite indifferent to mnews of any kind
unconnected with printing. This is all I know of myself, and all
I can possibly inform you ; and now, I hope you will allow me to
take my supper in quiet.” -

The following is Franklin’s most graphic description of his first
appearance in Philadelphia. After concluding the account of his
voyage, *“ I have been the more particular,” says he, “in this de-
seription of my journey, and shall be so of my first entry into that
city, that you may, in your mind, compare such unlikely beginnings
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with the figure I have since made there. I was in my working
dress, my best clothes coming round by sea. I was dirty, from
my being so long in the boat ; my pockets were stuffed out with
shirts and stockings ; and I knew no one, nor where to look for
lodging. Fatigued with walking, rowing, and the want of sleep,
1 was very hungry; and my whole stock of cash consisted in a
single dollar, and about a shilling in copper coin, which I gave to
the boatmen for my passage.- At first they refused it, on account
of my having rowed ; but [ insisted on their taking it. Man is
sometimes more generous when he has little money than when he
has plenty; perhaps to prevent his being thought to have but little.
I walked towards the top of the street, gazing about till near
Market-street, where I met a boy with bread. I bad often made
a meal of dry bread, and inquiring where he had bought it, I went
immediately to the baker’s he directed me to. I asked for bis-
cuits, meaning such as we had at Boston ; that sort, it seems, was
not made in Philadelphia. I then asked for a threepenny loaf
and was told they had none. Not knowing the different prices,
nor the names of the different sorts of bread, I told him to give
me three-penny worth of any sort. He gave me, accordingly,
three great puffy rolls. I was surprised at the quantity, but took
it; and having no room in my pockets, walked off with a roll under
each arm, and eating the other. Thus I went up Market-street,
as far as Fourth-street, passing by the door of Mr. Read, my future
wife’s father, when she, standing at the door, saw me, and thought
I made, as I certainly did, a most awkward, ridiculous appearance.
Then I turned and went down Chesnut-street and part of Walnut.
street, eating my roll all the way, and coming round, found myself
again at Market-street wharf, near the boat I came in, to which I
went for a draught of the river water; and being filled with one
of my rolls, gave the other two to a worhin and her child that
came down the river in the boat with us, and were waiting to go
farther. Thus refreshed, I walked again up the street, which by
this time had many clean dressed people in it, who were all walk-
ing the same way. I joined them, and thereby was led into the
great meeting-house of the Quakers, near the market. [Isatdown
among them; and after looking round a while, and hearing noth-
ing said, being very drowsy, through labor and want of rest the
preceding night, I fell fast asleep, and continued so till the meeting
broke up, when some one was kind enough to rouse me. This,
therefore, was the fixrst house I was in, or slept in, in Phila.
delphia.”

Refreshed by his brief sojourn in this cheap place of repose,
he then set out in quest of a lodging for the night. Next morning
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he found the person to whom he had been directed, who was not,
however, able to give him any employment,; but upon applying to
another printer in the place, of the name of Keimer, he was a little
more fortunate, being set by him, in the first instance, to put an
old press to rights, and afterwards taken into regular work. He
had been some months at Philadelphia, his relations in Boston
knowing nothing of what had become of him, when a brother-in-
law, who was the master of a trading sloop, happening to hear of
him in one of his voyages, wrote to him in very earnest terms to
entreat him to return home. The letter which he sent in reply
to this application reaching his brother-in-law when he chanced to
be in company with Sir William Keith, the governor of the pro-
vince, it was shown to that gentleman, who expressed considerable
surprise on being told the age of the writer; and immediately
said that he apgeared to be a young man of promising parts, and
that if he would set up on his own account in Philadelphia, where
the printers were wretched ones, he had no doubt he would suc-
ceed ; for his part he would procure him the public business, and
do him every service in his power. Some time after this, Frank-
lin, who knew nothing of what had taken place, was one day at
work along with his master near the window, when « we saw,”
says he, “ the governor and another gentleman, (who proved to
be Colonel French, of Newcastle, in the province of Delaware,)
finely dressed, come directly across the street to our house, and
heard them at the door. Keimer ran down immediately, thinking
it a visit to him: but the governor inquired for me, came up, and,
with a eondescension and politenessql had been quite unused to,
made me many compliments, desired to. be acquainted with me,
blamed me kindly for not having made myself known to.him when
I first came to the place, and would have me away with him ta
the tavern, where he was going with Colonel Erench, to taste, as
he said, some excellent Madeira. I was not a little surprised, and
Keimer stared with astonishment.”

The reader already perceives that Sir William must have been
rather an odd soxt of person; and this becomes still more apparent
in the sequel of the story. Having got his young protege to the
tavern, he proposed to him, over their wine, that he should, as
soon as possible, set up.in Philadelphia as’ a master printer, only
continuing to work with Keimer till an opportunity should offer of
a passage to Boston, when he would return home, to arrange the
matter with his father, who, the governor had no doubt, would,
upon a letter from him, at once advance his son the necessary
funds for commencing business. Accordingly, Franklin sct out
for Boston by the first vessel that sailed; and, upon his arrival,
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was very kindly received by all his family, except his brother, and
surprised his father not a little by presenting him with the governor’s
letter. For some time his father said little or nothing on the sub-
ject, merely remarking, that Sir William must be a person of small
discretion, to think of setting a youth up in business who wanted
three years to arrive at man’s estate. But at last he decidedly re-
fused to have any thing to do with the arrangement ; and Franklin
returned to his patron to tell him of his bad success, going this
time, however, with the consent and blessing of his parents, who
finding how industrious he had been while in Philadelphia, were
willing that he should continue there. When Franklin presented
himself to Sir William with his father’s answer to the letter he had
been honored with from that functionary, the governor observed that
he was too prudent: “but since he will not set you up,” added he,
%I will do it myself.” It was finally agreed that Franklin should
proceed in person to England, to purchase types and other necessary
articles, for which the governor was to give him letters of credit to
the extent of onc hundred pounds. =

After repeated applications to the governor for the promised
letters of credit, Franklin was at last senton board the vessel for Eng-
land, which was just on the point of sailing, with an assurance that
Colonel French should be sent to him with the letters immediately.
That gentleman soon after made his appearance, bearing a packet
of despatches from the governor: in this packet Franklin was in-
formed his letters were. Accordingly, when they got into the Britsh
channel, the captain having allowed him to search for them among
the others, he found several addressed to his care, which he con-
cluded of course to be those he had been promised. Upon pre-
senting one of them, however, to a stationer to whom it was directed,
the man having opened it, merely said, ¢ Oh, this is from Riddlesdon
(an attorney in Philadelphia, whom Franklin knew to be a thorough
knave;) I have lately found him to be a complete rascal;” and
giving back the letter, turned on his heel, and proceeded to serve
his customers. Upon this, Franklin’s eonfidence in his patron
began to be a little shaken ; and, after reviewing the whole affair
in his own mind, he resolved to lay it before a very intelligent
mercantile gentleman, who had come over from America with
them, and with whom he had contracted an intimacy on the passage.
This friend very soon put an end to his doubts. “He let me,”
says Franklin, “into Keith’s character; told me there was not
the least probability that he had' written any letters for me; that
no-one who knew him had the smallest dependence on him; and
he laughed at the idea of the governor’s giving me a letter of credit,.
having, as he said, no credit to gi’lv'e.”

&
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' Thus thrown once more on his own means, our young adven.
turer found there was no resource for him but to endeavor to procure
some employment at his trade in London. Accordingly, having
applied to a Mr. Palmer, a printer of eminence in Bartholomew-
close, his services were accepted, and he remained there for nearly
a year. During this time, although he was led into a good deal of
idleness by the example of a friend, somewhat older than himself,
he by no means forgot his old habits of reading and study. Having
been employed: in printing a second edition of Wollaston’s Religion
of Nature, his perusal of the work induced him to compose and
publish a small pamphlet in refutation of some of the author’s
positions, which, be tells us, he did not afterwards look back upon
as altogether a wise proceeding. He employed the greater part
of his leisure more profitably in reading a great many works, which
(circulating libraries, he remarks, not being then in. use) he bor-
rowed, on certain terms that were agreed upon between them, from
a bookseller whose shop was. next door 1o his lodgings in Little
Britain, and who had an immense collection of second-hand books.
His pamphlet, however, was the means of making him known to a
few of the literary characters then in London, among the rest to
the noted Dr. Mandeville, author of the Fable of the Bees; and to
Dr. Pemberton, Sir Isaac Newton’s friend, who promised to give
him an opportunity, some time or other, of seeing that great man :
but this, he says, never happened. He also became acquainted
about the same time with the famous collector and naturalist, Sir
Hans Sloane, the Founder of the British Museum, who had heard
of some curiosities which Franklin had brought over from America;
among these was a purse made of asbestos, which he purchased from
him.

‘While with Mr. Palmer, and afterwards with Mr. Watts, near
Lincoln’s Inn Fields, he gave very striking evidence of those habits
of temperance, self-command, industry, and frugality, which distin-

uished him through after life, and were undoubtedly the source
of much of the success that attended his persevering efforts to raise
himself from the humble condition in which he passed his earlier
years. While Mr. Watts’s other workmen spent a great part of
every week’s wages on beer, he drank only water, and found him-
self a good deal stronger, as well as much more clear headed, on
his light beverage, than they.on their strong potations. “ From
my example,” says he, “a great many of them. left off’ their mud-
dling breakfast of beer, bread, and cheese, finding they could with
me be supplied from a neighboring house with a large porringer of
hot water-gruel, sprinkled with pepper, crumbled with bread, and
and a bit of butter in it, for the. price of a pint of beer, viz,—three
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half-pence. This was a more comfortable, as well as a cheaper
breakfast, and kept their heads clearer. Those who continued
sotting with their beer all day, were often, by not paying, out of
credit at the alehouse, and used to make interest with me to get
beer,—their lighi, as they phrased it, being out. 1 watched the
pay-table on Saturday night,and collected what I stood engaged
for them, having to pay sometimes near thirty shillings a week on
their accounts. This, and my being esteemed a pretty good
riggite, that is, a jocular verbal satirist, supported my consequence
in the society. My constant attendance (I never making a St.
Monday) recommended me to the master; and my uncommon
quickness at composing occasioned my being put upon works of
despateh, which are generally better paid ; so I went on now very
agreeably.” '

He spent about eighteen months altogether in London, during
most part of which time he worked hard, he says, at his business,
and spent but little upon himself except in seeing plays, and in
books. At last his friend Mr. Denham, the gentleman with whom,
as we mentioned before, he had got acquainted on his voyage to
England, informed him he was going to return to Philadelphia to
open a store, or mercantile establishment, there, and offered him
the situation of his clerk at a salary of fifty pounds. The money
was less than he was now making as a compositor ; but he longed
to see his native country again, and accepted the proposal. Ac-
cordingly they set sail together ; and, after a long voyage, arrived
in Philadelphia on the 11th of October, 1726, Franklin was at
this time only in his twenty-first year; and he mentions having
formed, and committed to writing, while at sea, a plan for regulating
the future conduct of his life. This unfortunately has been lost ;
but he tells us himself, that although conceived and determined
upon when he was so young, it had yet “been pretty faithfully
adhered to quite through to old age.”

Mr. Denham bad only begun business for a few months when
he died ; and Franklin was once more left upon the world. He
now engaged again with his old master, Keimer, the printer, who
bad got a better house, and plenty of new types, though he was
stilLas ignorant of his business as he was at the time of Franklin’s
former connection with him.  While in this situation Franklin got
acquainted with several persons, like himself, fond of literary pur-
suits ; and as the men never worked on Saturday, that being
Keimer’s self-appointed Sabbath, he had the whole day for reading.*

* Keimer had peculiar notions upon religious observances, and amongst other
things, fancied it a Christian duty to observe the Sabbath on the last day of the
week.
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He also showed his ingenuity, and the fertility of his resources, on
various occasions. They wanted some new types, which, there
being no letter-foundry in America, were only to be procured from
England ; but Franklin, having seen types castin London, thoughhe
had paid no particular attention to the process, contrived a mould,
made use of the letters they had as punches, struck the matrices
in lead, and thus supplied, as he tells us,.in a pretty tolerable way,
all deficiencies. I also,” he adds, “engraved several thirigs, on
occasion; made the ink; I was warehouseman; and, in short,
quite a_factotum.”

He did not, however, remain long with Keimer, who had engaged
him only that he might have his other workmen taught through
his means; and, accordingly, when this object was in some sort
attained, contrived to pick a quarrel with him, which produced an
immediate separation. He then entered into an agreement with
one of his fellow-workmen, of the name of Meredith, whose friends
were possessed of money, to begin business in Philadelphia in compa.-.
ny with him, the understanding being that Franklin’s skill' should be
placed against the capital to be supplied by Meredith. While he and
his friend, however, were secretly preparing to put their plan in exe-
cution, he was induced to return for a few months to Keimer, on his
carnest invitation, to enable him to perform a contract for the
printing of some paper money for the State of New Jersey,, which
required a variety of cuts and types that nobody else in the place
could supply ; and the two having gone together to Burlington to
superintend this business, Franklin was fortunate enough,. during
the three months he remained in that city, to. acquire, by his
agreeable manners and intelligent conversation, the friendship of
several of the principal inhabitants, with whom his employment
brought him into connection. ~Among these he mentions. particu-
larly Isaac Decow, the surveyor-general. ~<He was,” says Frank-
lin, “a shrewd, sagacious, old man, who told me that he began for
himself, when young, by wheeling clay for the brickmakers, learned
to write after he was of age, carried the chain for surveyors, who
taught him surveying, and he had now: by his industry acquired a
good estate; and, said he, I foresee that you will soon work this
man (Keimer) out of his business, and’ make a fortune in it at
Philadelphia. He had then not the least intimation of my intention
. to set up there or any where.”

Soon- after he returned to Philadelphia, the types that had been
sent for from London arrived ; and, settling with Keimer, he and
his partner took a house, and commenced business. ¢ We had
scarce opened our letters,” says he, “ and put our press in order,
before George House, an acquaintance of mine, brought a coun-
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tryman to us, whom he had met in the street, mqumng for a
printer. All our cash was now expended in the variety of partl- i
culars we had been obliged to procure, and this countryman’s five
shillings, being our first-fruits, and coming so seasonably, gave me
more pleasure than any crown I have since earned; and, from the
gratitude I felt towards House, has made me often more ready
than perhaps I otherwise should have been, to assist young begin-
ners.” He had, in the autumn of the preceding year, suggested
to a number of his acquaintances a scheme for forming themselves
into a club for mutual improvement; and they had accordingly
been in the habit of meeting every Friday evening, under the name
of the Junto. All the members of this association exerted them-
selves in procuring business for him; and one of them, named
Breinthal, obtained from the Quakers the printing of forty sheets
of a history of that sect of religianists, then preparing at the ex-
pense of the body. ¢ Upon these,” says Franklin, * we worked
exceeding hard, for the price was low. It was a folio. I com.
posed a sheet a day, and Meredith worked it off at press. It was
often eleven at night, and sometimes later, before I had finished
my distribution for the next day’s work : for the little jobs sent in
by our other friends, now and then, put us back. But so deter-
mined was I to continue doing a sheet a day of the folio, that one
night, when, having imposed my forms, I thought my day’s work
over, one of them by accident was broken, and two pages (the
half of the day s work) reduced to pi, I immediately distributed
and composed it aver again befare ] went to bed ; and this indus-
try, visible to qur neighbars, began to give us character and credit.”
The consequence was that business, and even oﬂ'ers of credit,
came to them from all hands. ,

They soon found themselves in a condition to think of establish.
ing a newspaper; but Franklin having inadvertently mentioned
this scheme to a person who came to him wanting employment,
that individual carried the secret to their old master, Keimer, with
whom he, as well as themselves, had formerly worked ; and he
immediately determined to anticipate them by issuing proposals
for a paper of his own. The manner in which Franklin met and
defeated this treachery is exceedingly characteristic. = Thére was
another paper published in the place, which had been in existence
for some years ; but it was altogether a wretched affair, and owed
what success it had merely to the absence of all competition. For
this print, however, Franklin, not being able to commence his own
paper immediately, in conjunction with a friend, set about writing
g3 series of amusing communications under the title of the Busy
Body, which the publisher printed, of course, very gladly. ¢ By
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this means,” says he, ¢ the attention of the public was fixed on
that paper; and Keimer’s proposals, which we burlesqued and
ridiculed, were disregarded. He began his paper, however ; and
before carrying it on three-quarters of a year, with at most only
ninety subscribers, he offered it me for a trifle ; and I, having
been ready some time to go on with it, took it in hand directly,
and it proved in a few years extremely profitable to me.” The
paper, indeed, had no sooner got into Franklin’s hands than its
success equalled his most sanguine expectations. Some observa-
tions which he wrote and printed in it on a colonial subject, then
much talked of, excited so much attention among the leading
people of the place, that it obtained the proprietors many friends
in the house of assembly, and they were, on the first opportunity,
appointed printers to the house. Fortunately, too, certain events
occurred about this time which ended in the dissolution of Frank-
lin’s connection with Meredith, who was an idle, drunken fellow,
and had all along been a mere encumbrance upon the concern.
His father failing to advance the capital which had been agreed
upon, when payment was demanded at the usual time by their
paper merchant and other creditors, he proposed to Franklin to
relinquish the partnership, and leave the whole in his hands, if the
latter would take upon him the debts of the company, return to his
father what he had advanced on their commmencing business, pay
his little personal debts, and give him thirty pounds and a new
saddle. By the kindness of two friends, who, unknown to each
other, came forward unasked to tender their assistance, Franklin
was enabled to accept of this proposal; and thus, about the year
1729, when he was yet only in the twenty-fourth year of his age,
he found himself, after all his disappointments and vicissitudes,
with nothing, indeed, to depend upon but his own skill and indus-
try for gaining a livelihood, and for extricating himself from debt,
but yet in one sense fairly established in life, and with at least a
prospect of well.doing before him.

Having followed his course thus far with so minute an observ-
ance of the several steps by which he arrived at the point to which
. we have now brought him, we shall not attempt to pursue the re-
mainder of his career with the same particularity. His subse-
quent efforts in the pursuit of fortune and independence were, as
is well known, eminently successful; and we find in his whole
history, even to its close, a display of the same spirit of intelli-
gence and love of knowledge, and the same active, self-denying,
and intrepid virtues, which so greatly distinguished its commence-
ment, The publication of a pamphlet, soon after Meredith had
left him, in recommendation of a paper currency, a subject then



BENJAMIN FRANKLIN. 53

much debated in the province, obtained him such popularity, that
he was employed by the government in printing the notes after
they had resolved upon issuing them. Other profitable business
of the same kind succeeded. He then opened a stationer’s shop,
began gradually to pay off his debts, and soon after married. By
this time his old rival, Keimer, had gone to ruin; and he-was
(with the exception of an old man, who was rich, and did not care
about business,) the only printer in the place. We now find him
taking a leading part as a citizen. He established a circulating
library, the first ever known in America, which, although it com-
menced with only fifty subscribers, became in course of time a
large and valuable collection, the proprietors of which were event-
ually incorporated by royal charter. While yet in its infancy,
however, it afforded its founder facilities of improvement of which
he did not fail to avail himself, setting apart, as he tells us, an
hour or two ‘every day for study, which was the only amusement
he allowed himself. In 1732 he first published his celebrated
Almanac, under the name of Richard Saunders, but which was
commonly known by the name of Poor Richard’s Almanac. He
continued this publication annually for twenty-five years. The
proverbs and pithy sentences scattered up and down in the differ-
ent numbers of it, were afterwards thrown together into a con-
nected discourse under the title of the Way to Wealth, a produc-
tion which has become so extensively popular, that every one of
our readers is probably familiar with it. ¥

We shall quote, in his-own words, the account he gives us of
the manner in which he pursued one branch of his studies :—

“T had begun,” says he, «in 1733, to study languages. I soon
made myself so much a master of the French, as to be able to
read the books in that language with ease. I then undertook the
Italian. An acquaintance, who was also learning it, used often to
tempt me to play chess with him, Finding this took up too much
of the time I had to spare for study, I at length refused to play
any more, unless on this condition, that the victor in every game
should have a right to impose a task, either of parts of the gram-
mar to be got by heart, or in translations, &ec., which tasks the
vanquished was to perform upon honor before our next meeting.
As we played pretty equally, we thus beat one another into that
language. I afterwards, with a little pains-taking, acquired as
much of the Spanish as to read their books also. I have already
mentioned that I had had only one year’s instruction in a Latin
school, and that when very young, after which I neglected that
language entirely. But when I had attained an acquaintance
with the French, Italian, and Spanish, I was surprised to find, on
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looking over a Latin Testament, that I understood more of that
language than I had imagined, which encouraged me to apply
myself again to the study of it ; and I met with the more success,
‘as those preceding languages had greatly smoothed my way.”

In 1736 he was chosen clerk of the general assembly, and being
soon after appointed deputy postmaster for the state, he turned his
thoughts to public affairs, beginning, however, as he says, with
small matters. He first oceupied himself in improving the city
watch ; then suggested and promoted the establishment of a fire.
insurance company; and afterwards exerted himself in organizing
a philosophical society, an academy for the education of youth,
and a militia for the defence of the province. In short, every
part of the civil government, as he tells us, and almost at the
same time, imposed some duty upon him. ¢ The governor,” he
says, “put me into the commission of the peace; the corporation
of the city chose me one of the common council, and soon after
alderman ; and the citizens at large elected me a burgess to repre-
sent them in assembly. This latter station was the more agreable
to me, as I grew at length tired with sitting there to hear the de-
bates, in which, as clerk, I could take no part, and which were
often so uninteresting that I was induced to amuse myself with
making magic squares or circles, or any thing to avoid weariness ;
and I conceived my becoming a member would enlarge my power
of doing good. I would not, however, insinuate that my ambition
was not flattered by all these promotions,—it certainly was: for,
considering my low beginning, they were great things to me; and
they were still more pleasing as being so many spontaneous testi-
monies of the public good opinion, and by me entirely unsolicited.”

It is time, however, that we should introduce this extraordinary
man to our readers in a new character. A much more important
part in civil affairs than any he had yet acted was in reserve for
him. He lived to attract to himself on the theatre of politics, the
eyes, not of his own countrymen only, but of the whole civilized
world ; and to be a principal agent in the production of events as
1ighty in themselves, and as pregnant with mighty consequences,
as any belonging to modern history. But our immediate object is
to exhibit a portrait of the diligent student, and of the acute and
patient philosopher.  We have now to speak of Franklin’s famous
electrical discoveries. Of these discoveries we cannot, of course,
here attempt to give any thing more than a very gencral account.
But we shall endeavor to make our statement as intclligible as
possible, even to those to whom the subject is new.

The term electricity is derived from electron, the Greek, name
for amber, which was known, even in ancient times, to be capable

-
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of acquiring, by being rubbed, the curious property of attracting
very light bodies, such as small bits of paper, when brought near
to them. This virtue was thought to be peculiar to the substance
in question, and one or two others, down to the close of the six-
teenth century, when William Gilbert, a physician of London, an-
nounced for the first time, in his Latin treatise on the magnet, that
it belonged equally to the diamond and many other precious stones;
to glass, sulphur, sealing wax, rosin, and a variety of other sub-
stances. It is from this period that we are to date the birth of the
science of Electricity, which, however, continued in its infancy for
above a century, and could hardly, indeed, be said to consist of any
thing more than a collection of unsystematized and ill-understood
facts, until it attracted the attention of Franklin.

Among the facts, however, that had been discovered in this in-
terval, the following were the most important. In the first place, the
list of the substances capable of being excited by friction to a mani.
festation of electric virtue, was considerably extended. It was
also found that the bodies which had been attracted by the excited
substance were immediately after as forcibly repelled by it, and’
could not be again attracted until they had touched a third body.
Other phenomena, too, besides those of attraction and repulsion,
were found to take place when the body excited was one of suffi-
cient magnitude. If any other body, not capable of being excited,
such as the human hand or a rod of metal, was presented to it, a
slight sound would be produced, which, if the experiment was per-
formed in a dark room, would be accompanied with a momentary
light. Lastly, it was discovered that the electric virtue might be
imparted to bodies not capable of being themselves excited, by
making such a body, when insulated, that is to say, separated from
all other bodies of the same class by the intervention of one capable
of excitation, act either as the rubber of the excited body, or as
the drawer of a succession of sparks from it, in the manner that
has just been described. It was said, in either of these cases, to
be electrified ; and it was found that if it was touched, or even
closely approached, when in this state, by any other body, in like
manner incapable of being excited by friction, a pretty loud report
would take place, accompanied, if either body were susceptible of
feeling, with a slight sensation of pain at the point of contact, and
which would instantly restore the electrified body to #s usual and
natural condition.

In consequence of its thus appearing that all those bodies, and
only those, which could not .be themselves excited, might in this
manner have electricity, as it were, transferred to them, they were
designated conduclors, as well as non-elecirics : while -all elgctrics,

5
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onthe otherhand, were also called non-conductors. It is proper, how.
ever, that the reader should be aware, that of the various substances
in nature, none, strictly speaking, belong exclusively to either of
these classes; the truth being merely, that different bodies admit
the passage of the electric influence with extremely different de-
grees of facility, and that those which transmit it readily are called
conductors,—the metals, and fluids, and living animals particularly
belonging to this class; while such as resist its passage, or permit
it only with extreme reluctance,—among which are amber, sulphur,
wazx, glass, and silk, are described by the opposite denomination.

The beginning of the year 1746 is memorable in the annals of
electricity for the accidental discovery of the possibility of accumu.
lating large quantities of the electric fluid, by means of what was
called the Leyden jar, or phial.© M. Cuneus, of that city, happened
one day, while repeating some experiments which had been origin-
ally suggested by M. Von Kleist, Dean of the Cathedral in Camin,
to hold in one hand a glass vessel, nearly full of water, into which
he had been sending a charge froman electrical machine, by means
of a wire dipped into it, and communicating with the prime con-
ductor, or insulated non-electric, exposed in the manner we have
already mentioned to the action of the excited cylinder. He was
greatly surprised, upon applying his other hand to disengage the
wire fromthe conductor, when he thought that the water had acquired
as much electricity as the machine could give it, by receiving a
sudden shock in his arms and breast, much more severe than any
thing of the kind he had previously encountered in the course of
his experiments. The same thing, it was found, took place when
the glass was covered, both within and without, with any other
conductors than the water and the human hand, which had been
used in this instance ; as, for example, when it was coated on both
sides with tinfoil, in such a manner, however, that the two coatings
were completely separated from each other, by a space around the
lip of the vessel being left uncovered. Whenever a communi.
cation was formed by the interposition of a conducting medium be-
tween the inside and outside coating, an instant and loud explosion
took place, accompanied with a flash of light, and the sensation of &
shf(iirp blow, if the conductor employed was any part of the human
body.

The first -announcement of the wonders of the Leyden phial
excited the curiosity of all Europe. The accounts given of the
electric shock by those who first experiencd it are perfectly ludicrous,
and well illustrate how strangely the imagination is acted upon by
surprise and terror, when novel or unexpected results suddenly
come upon it.
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From the original accounts, as Dr. Priestley observes, could we not
have repeated the experiment, we should have formed a very differ.
ent idea of the electric shock to what it really is, even when given
in greater strength than it could have been by those early experi.
menters. It was this experiment, however, that first made electri.
city a subject of general curiosity. Every body was eager, not.
withstanding the alarming reports that were spread of it, to feel the
new sensation ; and in the same year in which the experiment was
first made at Leyden, numbers of persons, in almost every country
in Europe, obtained a livelihood by going about and showing it.

The particulars, then, that we have enumerated may be said to
have constituted the whole of the science of Electricity, in the shape
in which it first presented itself to the notice of Dr. Franklin. In
the way in which we have stated them, they are little more, the
reader will observe, than a mass of seemingly unconnected facts,
having, at first sight, no semblance whatever of being the results
of a common principle, or of being reducible to any general and
comprehensive system. It is true that a theory, that of M. Dufay,
had been formed before this time to account for many of them, and
also for others that we have not mentioned ; but it does not appear
that Franklin ever heard of it until he had formed his own, which
is, at all events, entirely different; so that it is unnecessary for us
to take it at all into account. We shall form a fair estimate of the
amount and merits of Franklin’s discoveries, by considering the
facts we have mentioned, as really constituting the science in the
state in which he found it.

It was in the year 1746, as he tells us himself in the narrative of
his life, that, being at Boston, he met with a Dr. Spence, who had
lately arrived from Scotland, and who showed him some electrical
experiments.  They were imperfectly performed, as the doctor
was not very expert; “but being,” says Franklin, ¢ on a subject
quite new to me, they equally surprised and pleased me. Soon
after my return to Philadelphia, our Library Company received
from Mr. Peter Collinson, F. R. 8., of London, a present of a glass
tube, with some account of the use of it in making such experi-
ments. I eagerly seized the opportunity of repeating what 1 had
seen at Boston ; and, by much practice, acquired great readiness in
performing those also which we had an account of from England,
adding a number of new ones. I say much practice, for my house
was continually full for some time, with persons who came to see
these new wonders. To divide a little this encumbrance among my
friends, I caused a number of similar tubes to be blown in our glass
house, with which they furnished themselves, so that we had at
length several performers.” The newly discovered and extraor-
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dinary phenomena exhibited by the Leyden phial of course very
early engaged his attention in pursuing these interesting experi-
ments ; and his inquisitive mind immediately set itself to work to
find out the reason of such strange effects, which still astonished
and perplexed the ablest philosophers of Europe. Out of his spec-
ulations arose the ingenious and beautiful theory of the action
of ‘the eleetric influence which is known by his name : and which
has ever since been received by the greater number of philosophers
as the best, because the simplest and most complete, demonstration
of the phenomena that has yet been given to the world.

Dr. Franklin’s earliest inquiries were directed to ascertain the
source of the electricity which friction had the effect of at least
rendering manifest in the glass cylinder, or other electric. The
question was, whether this virtue was created by the friction in the
electric, or only thereby communicated to it from other bodies,
In order to determine this point, he resorted to the very simple
experiment of endeavoring to electrify himself; that is to say,
having insulated himself, and excited the cylinder by rubbing it
with his hand, he then drew off its electricity from it in the usual
manner into his own body. But he found that he was not thereby
electrified at all, as he would have been by doing the same thing,
had the friction been applied by another person.  No spark could
be obtained from him, after the operation, by the presentment of a
conductor ; nor did he exhibit on such bodies as were brought
near him any of the other usual evidences of being charged with
electricity.

If the electricity had been created in the electric by the friction,
it was impossible to conceive why the person who drew it off
should not have been electrified in this case, just as he would have
been had another person acted as the rubber. The result evidently
indicated that the friction had effected a change upon the person
who had performed that operation, as well as upon the cylinder,
since it had rendered him incapable of being electrified by a pro-
cess by which, in other circumstances, he would have been so. It
was plain, in short, that the electricity had passed, in the first in.
stance, out of his body into the cylinder; which, therefore, in com-
municating it to him in the second instance, only gave him back
what it had received, and, instead of electrifying him, merely re.
stored him to his usual state—to that in which he had been before
the experiment was begun.

This accordingly was the conclusion to which Franklin came ;
but, to'confirm it, he next insulated two individuals, one of whom
he ‘made to rub the cylinder, while the other drew the electricity
from it. In this case, it was not the latter merely that was
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affected ; both were electrified. The one had given out as much
electricity to the cylinder in rubbing it, as the other had drawn
from it. To prove this still farther, he made them touch one
another, when both were instantly restored to their usual state,
the redundant electricity thrown off by the one exactly making up
the deficiency of the other. The spark produced by their contact
was also, as was to have been expected, greater than that which
took place when either of them was touched by any third person
who had not been electrified.

Proceeding upon the inferences which these results seemed so
evidently to indicate, Franklin constructed the general outlines of
his theory. Every body in nature he considered to have its natural
quantity of electricity, which may, however, be either diminished,
by part of it being given out to another body, as that of the rubber,
in the operation of the electrical machine, is given out to the
cylinder ; or increased, as when the body is made to receive the
electricity from the cylinder. In the one case he regarded the
body as negatively, in the other as positively, electrified. In the
one case it had less, in the other more, than its natural quantity
of electricity : in either, therefore, supposing it to be’camposed of
electricity and common matter, the usual equilibrium or balance
between its two constituent ingredients was, for the time, upset or
destroyed.

But how should this produce the different effects which are ob-
served to result from the action of electrified bodies ? How is the
mere circumstanee of the overthrow of the customary equilibrium
between the electricity and the matter of a body to be made to
account for its attraction and repulsion of other bodies, and for the
extraordinary phenomena presented by the Leyden phial? The
Franklinian theory answers these questions with great ease and
completeness.

The fundamental law of the electric fluid, according to this
theory, is, that its particles attract matter, and repel one another.
To this we must add a similar law with regard to the particles of
matter, namely, that they repel each other, as well as attract elec-
tricity.  This latter consideration was somewhat unaccountably
overlooked by Franklin; but was afterwards introduced by Mr.
Zpinus, of Petersburg, and the late eelebrated Mr. Cavendish, in
their more elaborate expositions of his theory of the electrical
action. - Liet us now apply these two simple principles to the ex.
planation of the facts we have already mentioned.

- In the first place, when two bodies are in their ordinary or

natural state, the quantity of matter is an exact balance for the

quantity of electricity in each, and there is accordingly no tendency
5%
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of the fluid to escape ; no spark will take place between two such
bodies when they are brought into contact. Nor will they either
attract or repel each other, because the attractive and repulsive
forces operating between them are exactly balanced, the two at-
tractions of the electricity in the first for the matter in the second,
and of the electricity in the second for the matter in the first, being
opposed by the two repulsions of the electricity in the first for the
electricity in the second, and of the matter in the first for the mat-
ter in the second. They, therefore, produce no effect upon each
other whatever.

But let us next suppose that one of the bodies is an electric
which has been excited in the usual way by friction, a stick of
wax, or a glass cylinder, for example, which has been rubbed with
the hand, or a piece of dry silk. In this case, the body in question
has received an addition to its natural quantity of electricity, which
addition, accordingly, it will most readily part with whenever it is
brought into contact with a conductor. But this is not all. Let
us see how it will act, according to the law that has been stated,
upon the other body, which we shall suppose to be in its natural
state, when they are brought near each other. First, from the
repulsive tendency of the electric particles, the extra electricity in
the excited body will drive away a portion of the electricity of the
other from its nearest end, which will thus become negatively elec-
trified, or will consist of more matter than is necessary to balance
its electricity. In this state of things, what are the attractive and
repulsive forces operating between the two bodies, the one, be it
remembered, having an excess of electricity, and the other an
excess of matter ? There are, in fact, five attractive forces opposed
by only four repulsive; the former being those of the matter in the
first body for the electricity in the second, of the balanced electri-
city in the first for the balanced matter in the second, of the same
for the extra matter in the second, together with the two of the
extra electricity in the first for the same two quantities of matter ;
and the latter being those of the matter in the first for the balanced
matter in the second, of the same for the extra matter in the
second, together with those of the electricity in the second both
for the balanced and the extra electricity in the first. The two
bodies, therefore, ought to meet, as we find they actually do. But
no sooner do they meet than the extra electricity of the first, at-
tracted by the matter of the second, flows over partly to it; and
both bodies become positively electrified ; that is to say, each
tontains a quantity of electricity beyond that which its matter is
eapable of balancing. It will be found, upon examination, that
we have now four powers of attraction opposed by five of repul
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sion ; the former being those of the matter in each body for the
two electricities in the other, the latter those exerted by each of
the electricities. in the one against both the electricities of the
other, together with that of the matter in the one for the matter
in the other. The bodies now accordingly should repel each
other, just as we find to be the fact. ~ Of course the same reason-
ing applies to the case of a neutral hody, and any other containing
a superabundance of electricity, whether it be an electric or no,
and in whatever way its electricity may have been communicated
to it. 'We may add that there is no case of attraction or repulsion
between two bodies, in 'which the results indicated by the theory
do not coincide with those of observation as exactly as in this.

We now come to the phenomena of the Lieyden phial. The
two bodies upon which we are here to fix our attention are the in.
terior and exterior coatings, which, before the {)rocess of charging
has commenced, are of course in their natural state, each having
exactly that quantity of electricity which its matter is able to
balance, and neither therefore exerting any effect whatever upon
the other. But no sooner has the interior coating received an
additional portion of electricity from the prime conductor, with
which the reader will remember it is in communication, than,
being now positively electrified, it repels a corresponding portion
of its electricity from the exterior coating, which therefore be-
comes negatively electrified. Asthe operation goes on, both these
effects increase, till at last the superabundance of electricity in the
one surface, and its deficiency in the other, reach the limit to
which it is wished to carry them. All this while, it will be re-
marked, the former is prevented from giving out its superfluity to
the latter by the interposition of the glass, which is a non-con-
ductor, and the uncovered space which had been left on both sides
around the lip of the vessel. If the charge were made too high,
however, even these obstacles would be overcome, and the un.
balanced electricity of the interior coating, finding no easier vent,
would at last rush through the glass to the unsaturated matter on
its opposite surface, probably shattering it to pieces in its progress.
But, to effect a discharge in the usual manner, a communication
must be established by means of a good eonductor between the
two surfaces, before this extreme limit be reached. If either a
rod of metal, for example, or the human body, be employed for
this purpose, the fluid from the interior eoating will instantly rush
along the road made for it, occasioning a pretty loud report, and,
in the latter case, a severe shock, by the rapidity of its passage.
Both coatings will, in consequence, be immediately restored to
their natural state. ‘
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That this is the true explanation of the matter Franklin further
demonstrated by a variety of ingenious experiments. In the first
place, he found that, if the outer coating was cut off; by being in-
sulated from every conducting body, the inner coating could not
be charged ; the electricity in the outer coating had here no means
of escape, and it was consequently impossible to produce in that
coating the requisite negative electricity. On the other hand, if a
good conductor was brought within the striking distance from the
outside coating, while the process of charging was going on, the
expelled fluid might be seen passing away towards it in sparks, in
proportion as more was sent from the prime conductor into the
inside of the vessel. He observed also that, when a phial was
charged, a cork ball, suspended on silk, would be aitracted by the
one coating when it had been repelled by the other—an additional
indication and proof of their opposite states of electricity, as might
be easily shown by an analysis of the attractive and repulsive forces
operating between the two bodies in each case.

But Franklin did not rest contented with ascertaining the prin-
ciple of the Lieyden phial. He made also a very happy applica-
tion of this principle, which afforded a still more wonderful mani-
festation than had yet been obtained of the powers of accumulated
electricity. Considering the waste that took place, in the common
experiment, of the fluid expelled, during the process of charging,
from the exterior coating, he conceived the idea of employing it to
charge the inner surface of a second jar, which he eflected, of
course, by the simple expedient of drawing it off by means of a
metal rod communicating with that surface. The electricity ex-
pelled from the outside of this second jar was conveyed, in like
manner, into the inside of a third ; and, in this way, a great num.
ber of jars were charged with the same facility as a single one.
Then, having connected all the inside coatings with one conductor,
and all the outside coatings with another, he had merely to bring
these two general conductors into contact or communication, in
order to discharge the whole accumulation at once. This eon-
trivance he called an electrical battery.

The general sketch we have just given will put the reader in
possession, at least, of the great outlines of the Franklinian theory
of electricity, undoubtedly one of the most beautiful generalizations
to be found in the whole compass of science. By the aid of what
we may call a single principle, since the law with regard to the
electric fluid and common matter is exactly the same, it g{plains
satisfactorily not only all the facts connected with this interestin
subject which were known when it was first proposed, but all those
that have been since discovered, diffusing order and light through.
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out what seemed before little better than a chaos of unintelligible
contradictions.  We must now, however, turn to a very brilliant
discovery of this illustrious philosopher, the reality of which does
not depend upon the truth or falsehood of any theory.

Franklin was by no means the first person to whom the idea
had suggested itself of a similarity between electricity and light-
ning. Not to mention many other names which might be quoted,
the Abbé& Nollet had, before him, not only intimated his suspicion
that thunder might be in the hands of Nature what electricity is
in ours, but stated a variety of reasons on which he rested his
conjecture. It is to Franklin alone, however, that the glory be-
longs of both pointing out the true method of verifying this con-
jecture, and of actually establishing the perfect identity of the two
powers in quéstion. . ¢ It has, indeed, been of late the fashion,”
says the editor of the first account of his electrical experiments,
published at London in 1751, * to ascribe every grand or unusual
operation of nature, such as lightning and earthquakes, to electri
city; not, as one would imagine from the matter of reasoning on
these occasions, that the authors of these schemes have discovered
any connection betwixt the cause and effect, or saw in what man-
ner they were related; but, as it would seem, merely because they
were unacquainted with any other agent, of which it could not
positively be said the connection was impossible.” Franklin trans-
formed what had been little’ more than a figure of rhetoric into a
most important scientific fact.

In a paper, dated November 7, 1749, he enumecrates all the
known points of resemblance between lightning and electricity.
In the first place, he remarks, it is no wonder that the effects of
the one should be so much greater than those of the other; for if
two gun-barrels electrified will strike at two inches distance, and
make a loud report, at how great a distance will ten thousand acres
of electrified cloud strike, and give its fire ; and how loud must be
that crack! He then notices the crooked and waving course, both
of the flash of lightning, and, in some cases, of the electric sparks;
the tendency of lightning, like electricity, to take the readiest and
best conductor ; the facts that lightning, as well as electricity, dis.
solves metals, burns some bodies, rends others, strikes people blind,
destroys animal life, reverses the poles of magnets, &c.

He had known for some time the extraordinary power of pointed
bodies, both in drawing and in throwing off the electric fire. The
true explanation of this fact did not occur to him; but it is a
direct consequence of the fundamental principle of his own theory,
according to which the repulsive tendency of the particles of elec-
tricity towards each other, occasioning the fluid to retire, in every

L
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case, from the interior to the surface of bodies, drives it with
especial force towards points and other prominences, and thus
favors its escape through such outlets ; while, on the other hand,
the more concentrated attraction which the matter of a pointed
body, as compared with that of a blunt one, exerts upon the elec-
tricity to which it is presented, brings it down into its new channel
in a denser stream. In possession, however, of the fact, we find
him concluding the paper we have mentioned as follows :—¢ The
electric fluid is attracted by points. We do not know whether
this property be in lightning ; but since they agree in all the par-
ticulars in which we can already compare them, it is not improb-
able that they agree likewise in this. Let the experiment be
made.” . »

Full of this idea, it was yet some time before he found what he
conceived a favorable opportunity of trying its truth in the way he
meditated. A spire was about to be crected in Philadelphia, which
he thought would afford him facilities for the experiment ; but his
attention having been one day drawn by a kite which a boy was
flying, it suddenly occurred to him, that here was a method of
reaching the clouds preferable to any other. Accordingly, he
immediately took a large silk handkerchief, and stretching it over
two cross sticks, formed in this manner his simple apparatus for
drawing down the lightning from its cloud. Soon after, seeing
a thunder-storm approaching, he took a walk into a field in the
neighborhood of the city in which there was a shed, communi-
cating his intentions, however, to no one but his son, whom he,
took with him, to assist him in raising the kite : this wis in June,
1752,

The kite being raised, he fastened a key to the lower extremity
of the hempen string, and then insulating it by attaching it to a
post by means of silk, he placed himself under the shed, and wait.
ed the result. For some time no signs of electricity appeared. A
cloud, apparently charged with lightning, had even passed over
them without producing any effect. At length, however,\just as
Franklin was beginning to despair, he observed some loose threads
of the hempen string rise and stand erect, exactly as if they had
been repelled from each other by being charged with electricity.
He immediately presented his knuckle to the key, and, to his in.
expressible delight, drew from it the well-known electrical spark.
It is said that his emotion was so great at this completion of a
discovery which was to make his name immortal, that he heaved
a deep sigh, and felt that he could that moment have willingly died.
As the rain increased, the cord became a better conductor, and
the key gave out its electricity copiously. Had the hemp been

&,
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thoroughly wet, the bold experimenter might, as he was contented
to do, have paid for his discovery with his life. .

He afterwards brought down the lightning into his house, by
means of an insulated iron rod, and performed with it, at his
leisure, all the experiments that could be performed with elec-
tricity. But he did not stop here. His active and practical mind
was not satisfied even with the splendid discovery, until he had
turned it to a useful end. There was always a strong tendency
in Franklin’s philosophy to these practical applications. The
lightning-rod was probably the result of some of the amusing ex-
periments with which Franklin was, at the commencement of his
electrical investigations, accustomed to employ his own leisure,
and afford pleasure to his friends. In one of his letters to Mr. Col-
linson, dated so early as 1748, we find him expressing himself in
the following strain, in reference to his electrical experiments :—
% Chagrined a little that we have hitherto been able to produce
nothing in this way of use to mankind, and the hot weather coming
on, when electrical experiments are not so agrecable, it is proposed
to put an end to them for this season somewhat humorously, in a
party of pleasure on the banks of the Schuylkill. Spirits at the same
time are to be fired by 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 the electrical shock,
and roasted by the electrical jack, before a fire kindled by the
electrical bottle ; when the healths of all the famous electricians in
England, Holland, France, and Germany, are to be drunk in elec-
trified bumpers, under the discharge of guns from the electrical
battery.”

Franklin’s electrical discoveries did not, on their first announce.-
ment, attract much attention in England ; and, indeed, he had the .
mortification of learning that his paper on the similarity of light-
ning to electricity, when read by a friend to the Royal Society, had
been only laughed at by that learned body. In France, however,
the account that had been published in London of his experiments,
fortunately fell into the hands of the celebrated naturalist, Buffon,
who was so much struck with it, that he had it translated into
French, and printed at Paris. This made it immediately known
to all Europe ; and versions of it in various other modern languages
soon appeared, as well as one in Latin. The theory propounded
in it was at first violently opposed in France by the Abbé Nollet,
who had one of his own to support, and, as Franklin tells us,
could not at first believe that such a work came from America ; but
said it must have been fabricated by his enemiesat Paris. The Abbé
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was eventually, however, deserted by all his partisans, and lived to
see himself the last of his sect. In England, too, the Franklinian
experiments gradually began to be more spoken of; and, at last,
even the Royal Society was induced to resume the consideration
of the papers that had formerly been read to them. One of their
members verified the grand experiment of bringing down lightning
from the clouds ; and upon his reading to them an account of his suc-
cess, “ they soon,” says Franklin, ¢ made me more than amends for
the slight with which they had before treated me, Without my having
made any application for that honor, they chose me a member;
and voted that I should be excused the customary payments, which
would have amounted to twenty-five guineas ; and ever since have
given me their transactions gratis. They also presented me with
the gold medal of Sir Godfrey Copley, for the year 1753, the de-
livery of which was accompanied with a very handsome speech of
the president, Liord Macclesfield, wherein I was highly honored.”
Some years afterwards, when he was in Great Britain with his
son, the University of St. Andrew’s conferred upon him the degree
of Doctor of Laws; and its example was followed by the Univer-
sities of Edinburgh and Oxford. He was also elected a member
of many of the learned societies throughout Europe.

No philosopher of the age now stood on a prouder eminence
than this extraordinary man, who had originally been one of the
most obscure of the people, and had raised himself to all this
distinction almost without the aid of any education but such as he
had given himself. Who will say, after reading his story, that any
thing more is necessary for the attainment of knowledge than the
determination to attain it 7—that there is any other obstacle to even
the highest degree of intellectual advancement which may not be
overcome, except a man’s own listlessness or indolence? The
secret of this man’s success in the cultivation of his mental powers
was, that he was ever awake and active in that business ; that he
suffered no opportunity of forwarding it to escape him unimproved ;
that, however poor, he found at least a few pence, were it even by
diminishing his scanty meals, to pay for the loan of the books he
could not buy ; that, however hard-wrought, he found a few hours
in the week, were it by sitting up half the night after toiling all the
day, to read and study them. Others may not have his original
powers of mind ; but his industry, his perseverance, his self-com-
mand, are for the imitation of all: and though few may look for.
ward to the rare fortune of achieving discoveries like his, all may
derive both instruction and encouragement from his example.
They who may never overtake the light, may at least_follow ils path,
and guide their footsteps by its illumination.
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Were we to pursue the remainder of Franklin’s history, we
should find the fame of the patriot vying with that of the philoso-
pher, in casting a splendor over it; and the originally poeor and
unknown tradesman standing before kings, associating as an equal
with the most eminent statesmen of his timé, and arranging along
with them the wars and treaties of mighty nations. When- the
struggle for independence commenced, Franklin took a very active
part. He was soon sent ambassador to the court of France, where
principally through his exertions an alliance was brought about
between the two countries, which produced an immediate war be-
tween the latter and England. In 1783, he signed the treaty of
peace, which recognised our independence. Two years after he
arrived in Philadelphia, where he was chosen president of the
Supreme Executive Council of the city. He closed his eventful
and honorable life on the 17th of April, 1790, in the eighty-fifth
year of his age. :

Franklin was in conversation sprightly, in manners bland. Des-
titute of pride, he considered all honest men on an equality. Dur-
ing the time he was in Great Britain, in the dignified station of
ambassador, he went into his old printing office, and entering the
press-room, proceeded to a particular press where two men were
at work : « Come, my friends,” says he, “we will drink together ;
it is now forty years since I worked like yow at this press, as a jour-
neyman printer.” A gallon of porter was sent for, and he then
drank “success fo printing.” At a later period, the merchants in
Philadelphia being desirous to establish an assembly for dancing,
they drew up some rules, among which was one ¢ that no mechanic
or mechanic’s wife or daughter should be admitted on any terms.”
This rule being submitted to Franklin, he remarked that it ex-
cluded God Almighty, for he was the greatest mechanic in the uni-
verse.” Anenemy to every thing aristocratic, even his eloquence
partook of an unpretending character; but he developed his ideas
with clearness and precision. He had always at hand an immense
stock of common sense, and possessed the very useful quality of
being ¢ eminently great in little things.” 3

6



OLIVER EVANS.

Birth.—Apprenticed to a wagon maker.——Fondness for study.—Penuriousness of
his master.—Pursues his evening studies by the light of burning shavings.—
Turns his attention to the propelling of carriages without animal power.—An
experiment.—Renews his studies with increased ardor.—Is laughed at for de-
claring that he can make steam carriages.—Opinions confirmed by experiment.
~1Is defrauded of an invention for making card teeth.—Marries.—Enters into
the milling business with his brothers.—His inventions revolutionize the man-
ufacture of flour.—Account of those improvements.—Difficulties attending
their introduction.—Opposition of the Brandywine millers.—Petitions the Le-
gislature of Pennsylvania for the right of using his mill improvements and
steam carriages.—The former granted and the latter ridiculed. —The Legislature
of Maryland grant them both.—Commences a steam carriage at his own ex-
pense.—Latrobe’s report.—Lays aside the carriage and builds a steam engine for
mills, which reduces him to poverty.—Final success.—Constructs a machine
for cleaning docks.—F'irst American locomotive—~—Public incredulity.—~His the
first high pressure engine.—Submits a proposition to the Lancaster turnpike
company.—Predictions.—Mill improvements gradually come into use.—Viola-
tors.—Unsuccessful lawsuit.—Petitions congress for a renewal of his patents.
—Memorial of his opponents.—Counter memorial.—Triumph.—His published
works.—Death.

It is but seldom that the pen of the biographer has occasion to
trace the memoir of an individual possessing equal perseverance,
or greater originality of mechanical conception, than the subject of
this memoir, who has been aptly styled * the Wait of America.”

Oliver Evans was born in Newport, Delaware, sometime in the
year 1755 or 1756.  Little is preserved respecting his early his-
tory. His parents were agriculturists of respectable standing, who
gave their son the advantages common to people in their station.
At the age of fourteen Evans was apprenticed to a wheelwright
or wagon maker. An anecdote is preserved which displays
in his character, even at this period, that ardent desire for know-
ledge, and that determination ever evinced not to let any obstacle
interfere with the object of his pursuits. His master, an illiterate
man, observing his apprentice employing his leisure evenings in
study, through motives of parsimony, forbade him using candles;
but young Evans was not to be discouraged, for, collecting at the
close of each day the shavings made from his work, he would take
them to the chimney corner, and, by their uncertain light, pursue
his evening studies.

‘While yet an apprentice his attention was turned to the subject
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of propelling land carriages without animal power; but all the
methods with which he was acquainted appearing too futile to de-
serve an experiment, he concluded such motion to be impossible for
the want of a suitable original power. But one of his brothers
informed him on a Christmas evening that he had that day been
in company with a neighboring blacksmith’s boy, who, for amuse-
ment, had stopped up the touch-hole of a gun barrel, then pouring
in a gill of water, rammed down a tight wad ; after which on put-
ting the breech in the fire, it discharged itself with a report like
gunpowder. The active mind of Evans, ever awake to the phe-
nomena around him, instantly saw that here was the long desired
power, if he could only apply it, and from this period endeavored
to discover the means. He labored for some time without suecess;
at length a book fell into his hands describing the old atmospheric
steam engine ; and he was greatly astonished to observe they had so
far erred as to use the steam only in forming a vacuum to apply the
mere pressure of the atmosphere, instead of using the elastic force
of the steam for the original motion, the power of which he sup-
posed irresistible. He thereupon renewed his studies with in.
creased ardor, and soon declared that he could make steam car-
riages, and endeavored to communicate his ideas to others, but was
only listened to with ridicule. Persevering, his experiments confirm-
ed his opinions; but want of means for a time compelled him to
abandon its prosecution.

When twenty-three or twenty-four years of age he was engaged
in ‘making card teeth by hand, at that period the only method
known. Finding this a tedious operation, he invented a machine
that would manufacture three thousand a minute, but was defrauded
of a great share of the benefits derived from it. Shortly after he
projected a plan for pricking the leather in cards, and at the same
time cutting, bending, and setting the teeth; but owing to the un-
fortunate result of the previous invention, never carried it into
execution.

At the age of twenty-five Mr. Evans married a daughter of Mr.
John Tomlinson, a respectable farmer of Delaware. ~About this
period he entered into business with his brothers, who were mil.
lers, and wished to avail themselves of his talents and ingenuity.
Here was an appropriate field for the display of a genius like his,
and ere long was commenced those series of improvements in the
construction of machinery and appurtenances of mills which effected
a complete revolution in the manufacture of flour. These improve-
ments consist of the invention and various application of the fol-
lowing machines, viz :—The elevator, the conveyor, the hopper-
boy, the drill, and the descender, which five machines are variously
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applied in different mills according to their construction, so as to
perform every necessary movement of the grain and meal from
one part of the mill to the-other, or from one machine to another,
through all the various eperations, from the time the grain is emp-
tied from the wagoner’s bag, or from the measure on board the
ship, until it is completely manufactured into flour, separated, and
ready for packing; all of which is performed by the force of the water,
without the aid of manual labor, except to set the different machines in
motion. The advantages derived from these improvements are great
in almost every respect, not only causing a saving of full one half
in the labor of attendance, but manufacturing the flour better, and
making about twenty-eight pounds of superfine flour more to each
barrel than was made by the old method.*

These improvements were completed in theory as early as 1788,
but were not carried into operation until a year or two later ; and
then before they perfectly succeeded, many alterations were to be
made, and great difficulties to surmount. Although the result ex-
ceeded expectation, yet the opposition which was experienced ren-
dered their introduction into general use extremely laborious. To
promote this object, Mr. Evans furnished his brother with the ne-
cessary funds, and despatched him through the country to establish
them., He travelled through the states of Pennsylvania, Delaware,
Maryland, and Virginia, offering the inventions gratis to the first in
each county who would adopt them. After considerable expense
he returned wholly unsuccessful, and without any favorable pros-
pects for the future. The Brandywine millers in particular op-
posed their adoption with all their influence, until they were in use
in several mills around them. At length they held a consultation,
and deputed one of their number to Mr. Evans to make proposals
as to the terms on which they would try the experiment, which
werc nearly in the words following, viz: ¢ Oliver, we have had a
meeting, and agreed that if thou would furnish all the materials, and
thy own boarding, and come thyself to set up the machinery, in one
of our mills, thee may come and try, and if it answers a valuable
purpose, we will pay thy bill, but if it does not answer, thee must
take it all out again, and leave the mill just as thee finds it, at thy
own expense.” The prineiples having already been tested, and
these millers knowing Mr. Evans’ reduced circumstances at the

' * When Mr. Evans’ milling improvements came into popular use, it was esti-
mated that at Ellicott’s mills, near Baltimore, where three hundred and twenty-
five barrels of flour were daily manufactured, that in expense of attendance alone,
there was an annual saving of four thousand eight hundred and seventy-five dollars,
and that the saving made by the increased amount manufactured, was at least
fifty cents a barrel, amounting to a gain in this department of thirty-two thou-
2and five hundred dollars #
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time, he could but regard their propositions as a disposition to re:
tard and embarrass rather than to encourage or forward the im.
provement.

The following anecdotes which were related by Mr. Evans,
exhibit a strength of prejudice, on the part of these men, almost
inconceivable.  'When he had his inventions in full operation,
so that he could alone attend his mill with less fatigue than he
could before, even with the assistance of two men and a boy,
he invited the Brandywine millers to come and witness its opera-
tion. It so happened that some of them called on a day when he had
alone, both to attend the mill and make hay in an adjoining clover lot.
On seeing their approach, he turned from them, thinking it best to
let them enter the mill, and finding it attending to itself, would be
convincing and positive proof of the great utility of the improve-
ments. Entering, they found all the operations of cleaning, grind-
ing, and bolting going on without the intervention of a human hand,
with perfect regularity and despatch. In about half an hour, they
came to Mr. Evans, and requested him to explain the whole of the
operations, which he did willingly, but took care to inform thenr
that it was an ¢ uncommon busy” day with him, for he had both to
attend the mill and make hay. Afterthey left, Mr. Evans returned
to the lot, leaving the mill to attend itself, and rejoicing at the lucky
circumstance, not doubting but they were now fully convinced. But
to his astonishment, he soon learned that on their return, they had
reported to their neighboring millers, that the whole contrivance
was a set of ¢ rattle traps,” not worthy the attention of men of com.
mon sense; which fixed more firmly the opposition of the rest to
the adoption of the improvement. Some time later, he exhibited
a model of his improved mill in the streets of Wilmington, Dela-
ware, which was to be sent to England. Some of the crowd called
to a Brandywine miller, as he happened to be passing, who was so
struck with its simplicity and perfection, together with the obser-
vations of those present, that he contracted with the inventor to
construct one for him. It was soon put into operation in presence
of the neighboring millers ; and though the elevators and conveyors,
without the aid of human hands, brought the meal from the two
pair of stones, and the tail-flour from the bolts to the hopper-boy,
which spread it over the floor, stirring, fanning, and gathering it,
and attending the bolting hoppers at the same time, yet one of
them, in contradiction to the evidence of his own senses, exclaimed,
Tt will not do !—it cannot do !—it is impossible it should do !”

The opposition of these millers cost him thousands of dollars in
fruitless attempts to establish his inventions. Wherever his agents
went, the inquiry was, “Have the Brandywine millers adopted

6*



74 AMERICAN MECHANICS.

them?” The answer was of course, “ No!” which was generally
followed by this pertinent reply : ¢ If those who are so much more
extensively engaged in the manufacture of flour do not think them
worthy their attention, they cannot certainly demand ours.” This
treatment on the part of ‘these men recoiled upon themselves, and
their obstinacy was such in adopting the improvements, that the
mills on the Brandywine for a time lost their pre-eminence.

In the year 1786, Mr. Evans petitioned the legislature of Penn.
sylvania for the exclusive right to use his improvements in flour
mills, and steam carriages, in that state, and in the year follow-
ing presented a similar petition to the legislature of Maryland. In
the former instance he was only successful so far as to obtain the
privilege of the mill improvements; his representations concerning
steam carriages were considered as savoring too much of insanity
to deserve notice. He was more fortunate in Maryland, for, al-
though the steam project was laughed at, yet one of his friends, a
member, very judiciously observed that the grant could injure no
one, for he did not think that any man in the world had thought of
such a thing before, he therefore wished the encouragement might
be afforded, as there was a prospect that it would produce some-
thing useful. This kind of argument had its effect, and Evans
received all that he asked for, and from that period considered
himself bound in honor to the state of Maryland to produce a steam
carriage, as soon as his means would allow him.

For several years succeeding the granting of his petition by the
legislature of Maryland, Mr. Evans endeavored to obtain some
person of pecuniary resources to join with him in his plans; and
for this purpose explained his views by drafts, and otherwise, to
some of the first mechanics in the country: although they appeared
in several instances to understand them, yet declined any assistance
from a fear of the expense and difficulty of their execution.*

In the year 1800 or 1801, Mr. Evans, never having found any
one willing to contribute_to the expense, or even to encourage him
in his efforts, determined to construct a steam carriage at his own
expense. Previous to commencing he explained his views to Ro-
bert Patterson, professor of mathematics in the University of Penn.
sylvania, and to an eminent English engineer. They both de-

* [ certify that Oliver Evans did, about the year 1789, communicate a project
to me of propelling land carriages by the power of steam, and did solicit me to
join with him in the profits of the same. LEvi HOLLINGSWORTH.

Baltimore, Nov. 16, 1812.

_ I do certify that about 1781, (thirty-one years ago,) Oliver Evans, in conversa-
tion with mx?ue, declaredltli)at tll)ly the power of steam he cci}]ﬂd drive any thing;
‘wagons, s, or vessels € same POwer. NOCH ANDERSON.

" Nevember 15, 1812, Y L4
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clared the principles new to them, and advised the plan, as highly
worthy of a fair experiment. These were the only persons who
had any confidence, or afforded encouraging advice. He also
communicated his plans to Mr. B. F. Latrobe, a highly scientific
gentleman, who publicly pronounced them as chimerical, and at-
tempted to demonstrate the absurdity of Mr. Evans’ principles in
his report to the Philosophical Society of Pennsylvania, on steam
engines : in which he also endeavored to show the impossibility of
making steamboats useful. In this report, Mr. Evans is one of
the persons alluded to, as being seized with the ¢ sieam mania,”
but the liberality of the society caused them to reject that portion
of the paper, conceiving that they had no right to set up their opin-
ions as an obstacle in the way of any exertions to make a discovery,
although they did not reject that gentleman’s demonstrations respect-
ing steamboats.

In consequence of the determination previously alluded to, Mr.
Evans commenced and had made considerable progress in the
construction of a steam carriage, when the idea occurred to him,
that as his steam engine was altogether different in form, as well
as in principle, from any other in use, a patent could be obtained
for it, and then applied to mills, more profitably than to carriages.
The steam carriage was accordingly laid aside for a season of more
leisure, and the construction of a small engine was commenced,
with a cylinder six inches in diameter, and piston of eighteen inches
stroke, for a mill to grind plaster of Paris. The expense of its
construction far exceeded Mr. Evans’ caleulations, and before the
engine was finished he found it cost him all he was worth. He
had then to begin the world anew, at the age of forty-eight, with a
large family to support, and that too with a knowledge, that if the
trial failed his credit would be entirely ruined, and his prospects
for the remainder of life dark and gloomy. But fortune favored
him, and his success was complete.

In a brief account given by himself of his experiments in steam,
he says, “I could break and grind three hundred bushels of plaster
of Paris, or twelve tons, in twenty-four hours; and to show its
operations more fully to the public, I applied it to saw stone, on
the side of Market-street, where the driving of twelve saws in
heavy frames, sawing at the rate of one hundred feet of marble in
twelve hours, made a great show and excited much attention. I
thought this was sufficient to convince the thousands of spectators
of the utility of my discovery, but I frequently heard them inquire
if the power could be applied to saw timber, as well as stone, to
grind grain, propel boats, &c.,and though I answered in the affirm-
ative, they still doubted, I therefore determined to apply my
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engine to all new uses; to introduce it and them to the public.
This experiment completely tested the correctness of my principles.
The power of my engine rises in a geometrical proportion, while
the consumption of fuel has only an arithmetical ratio; in such
proportion that every.time I added one fourth more to the consump.
tion of the fuel, its powers were doubled ; and that twice the quan-
tity of fuel required to drive one saw, would drive sixteen saws at
least ; for when I drove two saws the consumption was eight bushels
of coal in twelve hours, but when twelve saws were driven, the
consumption was not more than ten bushels; so that the more we
resist the steam, the greater is the effect of the engine. On these
principles very light but powerful engines can be made suitable for
propelling boats and land carriages, without the great encumbrance
of their weight as mentjoned in Latrobe’s demonstration.”

In the year 1804, Mr. Evans, by order of the board of health of
Philadelphia, constructed at his works, situated a mile and a half
from the water, a machine for cleaning docks.* It consisted of a
large flat or scow, with a steam engine of the power of five horses
on board, to work machinery, in raising the mud into scows.
This was considered a fine opportunity to show the public that his
engine could propel both land and water conveyances. When the
machine was finished, he fixed, in a rough and temporary manner,
wheels with wooden axletrees, and of course, under the influence of
great friction. Although the whole weight was equal to two hundred
barrels of flour, yet his small engine propelled it up Market.street,
and round the circle to the water works, where it was launched
into the Schuylkill. A paddle wheel was then applied to its stern,
and it thus sailed down that river to the Delaware, a distance of
sixteen miles, leaving all vessels that were under sail at least half
way, (the wind being ahead,) in the presence of thousands of spec-
tators, which he supposed would have convinced them of the prac-
ticability of steamboats and steam carriages. But no allowance
was made by the public for the disproportion of the engine to its
load, nor for the rough manner in which the machinery was fixed,
or the great friction and ill form of the boat, but it was supposed
that this was the utmost it could perform. Some individuals under-
took to ridicule this experiment of driving so great a weight on
land, because the motion was too slow to be useful. The inventor
silenced them by answering that he would make a carriage
propelled by steam, for a wager of three thousand dollars, to run
upon a level road, against the swiftest horse that could be produced.
This machine Evans named the Oructor Amphibolis, which is

* This was the first application to the important but now common operation
of dredging.—American edition of Wood’s Treatise on Rail Roads.
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believed to have been the first application, in America, of steam
power to the propelling of land carriages.

On the 25th of September, 1804, Evans submitted to the consi-
deration of the Lancaster turnpike company, a statement of the
costs and profits of a steam carriage to carry one hundred barrels
of flour, fifty miles in twenty-four hours; tending to show, that one
such steam carriage would make more nett profits than ten wagons,
drawn by five horses each, on a good turnpike road, and offering
to build one at a very low price. His address closed as follows :
¢ It is too much for an individual to put in operation every improve-
ment which he may invent. I have no doubt but that my engines
will propel boats against the current of the Mississippi, and wagons
on turnpike roads, with great profit. I now call upon those whose
interest it is, to carry this invention into effect. All which is re-
spectfully submitted to your consideration.” Little or no attention
was paid to the offer. »

Had Evans received the patronage and pecuniary assistance
that fell to the lot of Fulton, there is no doubt but he might have
shown steamboats in operation fifteen or twenty years previous
to the successful experiments of that ingenious individual. This
probability is strengthened by the fact, that his engine, the first’
ever invented on the high-pressure principle, is the only one that
can be applied on railways, and is now in universal use on the
Mississippit and other rapid rivers, where great power is required.

* «Tt is scarcely necessary to mention to the American reader, that the claim
respecting the high pressure steam and locomotive engines to whi¢ch the English
assert, is entirely without foundation. The application of steam in this manner
and to these purposes had, indeed, been contemplated, but never reduced to
gractice until the experiments alluded to. In early life, Mr. Evans sent Mr.

oseph Sampson to England with the drawings and specifications of his steam
engines, &c. They were exhibited to numerous engineers, and his plans were
copied by Messrs. Vivian and Trevithick, without any acknowledgment : the
latter persons acquired fame and fortune, while the ingenious, but eccentric
Evans, died poor, neglected, and broken-hearted. Fitch, Fulton, and Evans,
exhibit a singular coincidence in their history, Posterity will, at least, render
them the tardy recompense of justice. America may, therefore, claim the invention
of locomotive engines with even more justice than that of steamboats,—inventions
which are destined to revolutionize the commerce and defence of nations.”—
Amer. Edit. of Wood’s Treatise on Railroads.

1 “ Mr. Evans wrote in 1802 to gentlemen in Kentucky, informing them he
had got his engine in motion, which he had long before invented, for propelling .
boats and carriages. These letters were shown to Captain James M‘Keaver,
who associated with Mr. Louis Valcourt, to build a steamboat to ply between
New Orleans and Natchez. Valcourt came to Philadelphia to employ Mr. Evans
to make a steam engine, while the captain should build a boat eighty feet keel,
and eighteen feet beam. Two of Mr. Evans’ company of workmen went with
the engine to meet the boat at New Orleans, to set it up, which they completed,
and the boat was ready for experiment ; but ly this time the water had subsided.
and left the boat half a mile from the water : their money being expended, their
credit exhausted, and the river not expected to rise in less than six months! In
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While Evans’ conceptions respecting the power of steam reflect
the highest credit upon his sagacity and talent, his predictions of
its application may well be termed prophetic. In some of hig
writings, published in the early part of the present century, he re-
marks : “ The time will come when people will travel in stages,
moved by steam engines, from one city to another, almost as fast
as birds fly, fifteen or twenty miles an hour. Passing through the
air with such velocity, changing the scene in such rapid succession,
will be the most rapid exhilarating exercise. A carriage (steam)
will set out from Washington in the morning, the passengers will
breakfast at Baltimore, dine at Philadelphia, and sup in New York
the same day. To accomplish this, two sets of railways will be
laid, so nearly level as not in any way to deviate more than two
degrees from a horizontal line, made of wood or iron, or smooth
paths of broken stone or gravel, with a rail to guide the carriages
so that they may pass each other in different directions, and travel
by night as well as by day. Engines will drive boats ten or twelve
miles per hour, and there will be many hundred steamboats run-
ning on the Mississippi, as predicted years ago.”

After a lapse of years, as the improvements in the manufacture
of flour gradually came into popular use, the inducements to in-
fringe upon Evans’ rights increased, until he was obliged to appeal
for redress to the United States circuit court of Pennsylvania, but,
through some informality in the patent, an unfavorable decision
was given. Thus was he deprived of all means of recovering
what was so justly due. Agreeably to the request of counsel, he
then petitioned congress for a new patent. In stating his case, he
observed, ¢ that he had been at a great expense in publishing and
disseminating these inventions, travelling either by himself or agents

this predicament, Mr. William Donaldson offered them money to take the engine
out of the boat, and set it to drive a saw-mill, that could go only by the waters
of the river overflowing its banks, and was then standing. Their necessities
compelled them to accept the offer. When they got the saw-mill going, they
wrote that to their astonishment the engine was sawing three thousand feet of
boards per day of twelve hours, which had been selling at the enormous price
of fifty to sixty dollars per one thousand feet; that they were now convinced
there could be no doubt that the steamboat would have succeeded beyond their
expectations ; that they would soon retrieve their losses, and would order an-
other engine for the boat. But, alas! their fair prospects were soon blasted ;
for there, too, were some of the wise opposers of improvements. This mill was
likely to deprive some who sawed lumber by hand of profitable jobs, and it was
set on fire ; the two first attempts the fire was discovered in time to be extin-
guished ; but in the third, those infernal incendiaries had like to have succeeded
not only in destroying the mill, but with it those who had slept in it, to guard it.
Thus were two noble and enterprising men ruined, in the most laudable attempts
to establish steamboats on the Mississippi. They had expended fifteen thousand
dollars, and would have succeeded®three or four years before Fulton and Living-
ston, but for the reasons above stated.”—Patent }%ight Oppression Ezposed.
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for thirteen years, throughout the country, from state to state, and
from mill to mill, to instruct workmen in their manufacture, and
millers their use: and in this way had expended the small fees
which were received from those who had generously and freely
paid for their license.” These arguments were so clearly founded
on justice, that government could not but listen to his claims, and
the petition was granted, January 21, 1808.

Ere long, a memorial was presented to congress by John Wor.
thington, Elisha Tyson, and other interested millers, against Oliver
Evans, stating ¢ that the public had been grossly deceived in re-
gard to Evans being the original inventor of his patented mill
machines ; for, so far from having invented 1L, he was not the
original inventor of any of them : and that they could not believe
that those in authority intended to let loose upon the community
this exorbitant monopolist with so grievous and despotic a power.
They therefore petitioned to have the subject once more taken
into consideration.” Evans immediately presented a counter me-
morial, in which he completely proved the falsity of their state-
ments, and the interested motives of his opponents. Independent
of this, some of the most prominent* individuals in the community,
on this and other occasions, came forward unsolicited with their
testimony in his behalf. In the result, Evans was sustained.

* The following, among other statements, was furnished by the well-known
editor of Niles’ Register, on the occasion of some of Mr. Evans’ lawsuits :—

“ The subscriber, unsolicited by, and unknown to Oliver Evans, feels it due
to truth and justice to state his recollections of the mill machinery. He well
remembers, when at the Brandywine mills, they used to hoist the flour from the
lower story to the loft, in large buckets or tubs, filled by shovels from the chests
into which the flour fell from the millstones : he has also frequently seen a man
employed at these mills in heaping the flour over the hopper to let it pass into
the bolting cloth below. Born in the neighborhood of these mills, and passing
his infancy and youth at Wilmington, within half a mile of them; and going
there to swim and to skate, as well as for other juvenile amusements, the place
prgsenting delightful advantages for their enjoyment, he has passed through
thdse mills, or some of them, many hundred times-before and since the improve-
ments were introduced. His young mind was much pleased to observe the little
buckets (the elevator,) supplying the place of the large one, above alluded to;
and he was much amused to see the labors of the hopper-boy, that spread, cooled,
and collected the meal, without manual labor, to the spot where it was wanted ;
nor was he less agreeably surprised at the operation of the conveyor, that, while
it cooled the flour, passed it on to the place where the elevator caught it. He
also recollects to have heard it stated that the introduction of this machinery
would throw more than twenty persons out of employ at Brandywine; and
always understood that these innovations on the old mode of manufacturing flour
were made by Oliver Evans.

“ While writing the above, an old schoolmate is at my elbow, who has pre-
cisely the same recollections. Neither of us pretend to know that Oliver Evans
really invented those things; but are certain that common i{‘ame gave him the
credit of them at the time they were introduced at the Brandywine mills.

“ H. N1LEs,
¢ Baltimore, Feb. 10, 1813.” “ Editor of the Register.”
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A few years subsequent to his marriage, Mr. Evans removed to
Philadelphia, where he finally established an iron foundry and
steam factory. Here he prepared his two works for the press, viz.
the Young Millwright’s and the Young Steam Engineer’s Guides,—~
productions every way worthy of their author. In 1810, his two
sons-in-law, Messrs. James Rush and David Muhlenburg, joined
and continued in business with him until the time of his decease,
which took place from an inflammation of the lungs, April 21st,
1819.






SAMUEL SLATER.




SAMUEL SLATER,

THE FATHER OF THE AMERICAN COTTON MANUFACTURES.

Birth.—Is apprenticed to the partner of Arkwright in the business of cotton
spinning.—Fondness for experiments in machinery.—Improves the ¢ heart
motion.”—Industry.—Appointed overseer.—~Anecdote.—Forms the idea of
coming to America.—Is obliged to leave secretly.—Adventures in London.—
Sails for the United States.—Obtains a temporary employment.—Dispiriting
results of the attempts to establish the cotton manufacture previous to his
arrival.—Applies to Moses Brown.—Visits Pawtucket.—Enters into the cotton
business with Messrs. Almy and Brown.—Low state of manufactures.—Dis-
appointment.—Agrees to erect the Arkwright patents.—Affecting anecdote.—
Forms a tender attachment.—Builds the « Olg Mill” at Pawtucket:—Preju-
dice.—Prosperity.—Extension of the cotton manufacture.—Establishes the
first American Sunday school.—Character.—Conclusion of his domestic his-
tory.—Death.—Tribute to his memory.

‘WE, of the present day, in witnessing the extent and variety
of our, manufactures, can scarcely realize the low state in which
they were, some forty or fifty years since: nor, without investi-
gation, can we form any conception of the difficulties incident to
their establishment. In none were they so formidable as in the
cotton manufacture : and it is judged that he, who forsook the
endearments of home for a land of strangers, to seek its estab-
lishment among us, certainly claims a place amid the other chaz-
acters that comprise this volume.

The subject of this memoir* was born at Belper, in Derbyshire,
England, June 9, 1768. His father was one of those independent
yeomanry who farm their own lands, forming a distinct class from
the tenantry. Young Slater received the advantages of an ordi-
nary English education ; and while at school, manifested a general
fondness for study, but more particularly for that of arithmetic, one
by far the most important in disciplining the mind for the business
of life=—a talent almost universal with those who become distin=
guished for mechanical ingenuity.

The cotton spinning business, at this time in its infancy, was
carried on in the neighborhood by Jedediah Strutt, the partner of

* See White’s ¢ Memoir of Slater; connected with a History of the Rise and
Progress of the Cotton Manufacture in England and America: with Remarks
on the Moral Influence of Manufactories in the United States ;”—a work con=
taining a great deal of valuable and interesting information.
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the celebrated Arkwright. Mr. Slater having frequent intercourse
with Mr. Strutt, made an agreement with him to take his son into his
employment. In August of the same year, young Slater lost his
father; and thus, at the early age of fourteen, was left his own
master. A short time subsequent to this event, his employer
asked him if he intended to continue in the business. Previous
to giving a decisive answer, he inquired his opinion of its perma.
nency. The reply was, that it would not probably continue as
good as then, but, under proper management, would doubtless
always be a fair business. So little did even its founders foresce
the vast extension to which it was designed, and the astonishing
change in politics, commerce, and the relations of states to each
other, which have been the consequence. Indeed, all the cotton
manufacture of England was then confined to a small district in
Derbyshire, and its whole amount not greater than that done at
the present day in a single village in New England.

Young Slater early manifested the bent of his mind, frequently
spending his Sundays alone in making experiments in machinery ;
and for six months was without seeing any of his friends, though
living only a mile from home. This was not from a want of filial
or fraternal affection, but solely through devotion to his employ-
ment. As showing the propensity and expertness of his mind at
this period, the following circumstance is related :—Iis master in
vain endeavored to improve the ¢ heart motion” so as to raise or
enlarge the yarn in the middle, in order to contain more on the
bobbin. Slater seeing’ through the difficulty, went to work, and
the next Sunday (his only spare time) succeeded in that, which his
employer, with all his ingenuity, was unable to effect. This gen.
eral application on Slater’s part was not without its benefits ; his
employers gained so much confidence in his business habits and
industry, that during the last four or five years of his stay with
them he was engaged as an overseer. This general oversight,
with his close habits of observation, eventually proved of incalcu-
sable service.

Slater was fortunate ih having for his employer a man of so
much stability and integrity, who teok a great deal of pains to
properly mould his character and habits. He was, like all other
Susiness men, a strict economist in that which related to his pro-
fession, and would often enforce his maxims on his young protegé.
As an illustration, the following anecdote is related :—When
Slater was yet a boy, he passed by some loose cotton on the floor ;
Mr. Strutt called him back, with a request to pick it up, for it was
by attending to such small things that great fortunes were accumu-
lated ; at the same time observing to his wife, by way of impress-
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ing it more strongly on the mind of his favorite apprentice, that he
% was afraid that Samuel would never be rich.”

Slater faithfully served his indenture with Mr. Strutt. This
accomplishment of his full time was characteristic with him, and
was praiseworthy and beneficial, as it laid the foundation of his
adaptation to business, and finally to its perfect knowledge.

He early turned his attention to the United States, as affording
a vast field for enterprise in- his department. This originated
partially from an apprehension that the business would be ruined
by competition in his native country, and, with this idea, he would
seek every means to gain information. The motives which
finally induced him to leave, were the various rumors which
reached Derbyshire of the anxiety of the different state govern-
ments here to encourage manufactures. Slater was more strongly
confirmed in this determination on observing a newspaper account
of a liberal bounty granted by the legislature of Pennsylvania to a
person who had imperfectly succeeded in constructing a carding
machine, to make rolls for jennies ; and the knowledge, too, that a
society had been authorized by the same legislature for the promo-
tion of manufactures.

Having made due preparation, he secretly, and without divulging
his plans to even a single individual, bid farewell to the home of
his childhood. What were his feelings in gazing, for the last time,
on the countenances of his mother, brothers, and sisters, only those
wh¢ have been in similar circumstances can imagine ; his -young
heart was full, but a youthful ambition fired his soul, and enabled
him to overcome his emotions. While waiting in London until
the vessel was ready, he wrote to his friends, informing them of
his plans, but, for obvious reasons, did not put the letter into the
office until ready to embark. .

The ship being ready, Mr. Slater embarked, Sept. 1st, 1789,
being at that time only a few months over twenty-one years of
age. He was aware of the danger incurred in leaving England
as a machinist, and therefore took no drawings of any sort, trust.
ing solely to the powers of his memory to enable him to construct
the most complicated of machinery. Indeed, he had no writing
with him excepting his indenture, which was his sole introduction
to the western world. After a tedious passage of sixty.six days,
he arrived in New York. - Here he obtained a temporary employ-
ment, until something permanent should arise. :

Previous to Slater’s arrival in America, every attempt to spin
cotton warp or twist, or any other yarn, by water power, had
totally failed, and every effort to import the patent machinery of
England had proved abortive. Much interest had been excited in
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Philadelphia, New York, Beverly, Massachusetts, and Providence
but it was found impossible to compete with the superior machin-
ery of Derbyshire.* Distrust and despondoncy had affected the

* At a meeting held in Boston a few years since, on the subject of opening a
railroad to Albany, the infant difficulties of our manufactures were thus adverted
to by Mr. Hallet :—

¢ "We talk now of the future, in regard to railways, with doubt, as of an expe-
riment yet to be tested, and many look upon the calculations of the sanguine as
mere speculating dreams. Here is a new avenue about to be opened to the de-
velopment of resources, and yet men hesitate to.go forward. Let us test what
we can reasonably anticipate in this, by what we know has happened, in the
development of resources once deemed quite as visionary, through another me-
dium of industry and enterprise—domestic manufactures. There is not an adult
among us who cannot remember the time when it was a source of mortification
to be dressed in homespun. Now, our own fabrics are among the best and
richest stuffs: of every day consumption, and the products of our looms are pre-
ferred even in foreign countries. Forty years ago, who would have dared to
conjure up the visions of such manufacturing cities as Lowell, and Fall River,
your Ware, Waltham, and the hundreds of flourishing villages which now con~
stitute the most prosperous communities in this commonwealth? How small
and feeble was the beginning of all this! In 1787, the fitst cotton mill in this
state was got up in Beverly, by John Cabot and others, and in three years it was
nearly given up, in consequence of the difficulties which the first beginning of
the development of the vast resources of domestic industry, in our state, had to
encounter. Ihold in my hand,” said Mr. Hallet, “a document of uncemmon,
interest, on this subject, found in the files of the Massachusetts senate ; which
will show the early struggles of domestic manufactures, and the doubts enter-
tained of their success, more forcibly than any fact that can be stated. It is the
petition of the proprietors of the little Beverly cotton mill, in 1790, for aid from
the legislature to save them from being compelled to abandon the enterprise
altogether. This petition was referred to the committee of both houses for the
encouragement of arts, agriculture, and manufactures, (of which Nathaniel
Gorham was chairman ;) and with all the lights which that intelligent commits.
tee then had on this subject, destined to become one of the greatest means of
developing resources ever opened to national prosperity, they cautiously reported
that ¢ Eom the best information we can obtain, we are of opinion that the said
manufactory is of great public utility. But owin% to the great expenses incurred
in providing machines, and other. incidents usually attending a new business, the
said manufactory is upori the decline, and unless some public assistance can be
afforded, is in danger of failing. Your committee therefore report, as their
opinion, that the.petitioners have a grant of one thousand pounds, to be raised
in a lottery :’ on condition that they give bonds that the money be actually ap-
propriated in such a way as will most. effectually promote the ¢ manufacturing*
of cotton piece goods in this commonwealth. . ....... Where now is the little
Beverly cotton mill? And what has been the mighty development of resources
in domestic industry in forty-five years, since the date of that petition, when the
wisest men among us had got no farther than to a belief that the said manufac-.
tory was of great public utility !, Is there any vision of the great public utility of
railways,” said Mr. Hallet, ¢ which can go beyond what now is, and what will
be in forty years, that can exceed in contrast what we know once was and now
is, in the deve]oiyment of resources by the investment of capital and industry in
domestic manufactures? The petitioners for the little Beverly cotton mill were
doubtless deemed to be absurdly extravagant, when they hinted that the manu-
facture of cottons would one day not only afford a supply for domestic consump-
tion, but a staple for exportation. But what do we now see? Our domestic
fabrics find a market in every clime, and vessels, lying at your wharves, are
receiving these goods to export to Calcutta.

 The world 1s beginning to understand the true uses of wealth, to develop
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strongest minds, disappointment and repeated loss of property had
entirely disheartened these pioneers in the production of home.
spun cloth. = To the subject of this memoir belongs the honor of
having solely, by his own personal knowledge and skill, constructed
and put in motion the whole series of Arkwright’s patents, and in
such perfect operation, as to produce as good yarn and cotton
cloth of various descriptions as the English. .

In the course of Slater’s inquiries for the most eligible place
as the scene of his first essay in America, he was informed that
attempts had lately been made in Providence and its vicinity,
under the auspices of Moses Brown, who was in want of a manager
in spinning. He immediately addressed a letter to Mr. Brown,
and received in reply a very urgent request to render his services.
In this letter he offered Slater, if he could work the machinery
they had on hand, all the profits of the business,. and held out the
promise of the credit, as well as the advantages of perfecting the
first water mill in America.

Arrangements were entered into between Almy, Brown, and
Slater, to commence eotton spinning at Pawtucket.

the resources of the country; and it is in great enterprises, which benefit the
gublic more than those immediately concerned in them, that we have a practical
emonstration of the doctrine of the greatest good of the greatest number.
Much is said, and more- feared, about the divisions of the rich and the poor.
But in truth, in our happy institutions, we need have no poor, forming a distinct
class among the citizens. Where is your ;ﬁopulace, our rabble? is an inguiry
which has often puzzled the foreigner who has passed through our streets whem
thronged by a multitude. We have no populace—no rabble, but free and inde+
endent cifizens. What has made them so? The development of eur resources:
at has stopped the tide of emigration that once threatened to depopulate New
England? The development of our resources. Go on developing these resources,
and there need be no fear of setting the poor against the rich, for there will
be no poor to set against- them. All will be rich, for they will have enough.;
and no man is in reality any richer for possessing what he cannot use. When
men of capital are found hoarding it, holding it back from enterprises, and cau-
tious of doing any thing to develop the resources of a community, there is thenr
just cause to fear the operation of unequal and injurious distinctions. Take
from industry and enterprise the means of acquiring wealth, cut off commerce,
manufactures, canals, and railways, and you will lay the surest foundation pos-
sible for the despotism of one class over another. But open all these great
resources to all-—extend your facilities of intercourse throughout the country,
and you cannot repress the energies of men; you cannot keep them poor long
enough to mark them as a class. Your gradations in society will be stepped
over, forward and backward, so often, that no distinct line carcbe kept up. This
is the vast moral power, which is exerted on society By the investment of capital
for public benefit, without unjust privileges; im: great projects: Here are the:
true uses of wealth;, in.a government like ours, and this great specific lies at the
bottam of the philosophy of our political economy. Develop the resources of
the country—place the means of wealth: within the' reach: of industry; and you
produce the happy medium in society. All will then move forward evenly, as:
on the level of a railroad, with occasional inclined planes and elevations, but
none that can stop the &)owerful locomotives which. impel forward every New
Englander—enterprise and moral mergy."* 3



a0 AMERICAN MECHANICS.

A few days subsequent to his arrival in Providence, Mr. Brown
took him to view the machinery in a mill which he had erected
at Pawtucket. On examination, Mr. Slater felt dispirited ; and
shaking his head, observed, ¢ these will not do—they are good
for nothing in their present condition, nor can they be made to
answer.” After various disappointments, it was proposed that he
should erect the series of machines called the Arkwright patents.
This he promised to perform, provided he was furnished with. a
man to work on wood, who should be under bonds not to steal the
patterns, or disclose the nature of the works. ¢ Under my pro-
posals,” says he, ¢ if I do not make as good yarn as they do in
England, I will have nothing for my services, but will throw the
whole of what I have attempted over the bridge.”

On the 21st of December, 1790, Mr. Slater started three eards,
drawing, roving, and seventy-two spindles, which were operated
by an old fulling-mill water-wheel in a clothier’s shop at the western
end of Pawtucket bridge. In this place they continued the spin-
ning until the subsequent erection of the “old mill,” so. called.
The difficulties under which these first measures towards the
establishment of the business were pursued, can hardly be con.
ceived at the present day, even by a practical machinist or manu.
facturer. The basin of the Narragansett bay, and the small, but
invaluable streams that fall into it on every side, did not, at that
early day, form, as they now do, a continuous hive of mechanical
industry, enterprise, and skill, where every sort: of material, and
even the most minute subdivision of handicraft ingenuity, can be
procured at will. There were no magazines or workmen. With
the exception of scythes, anchors, horse.shoes, ploughs, nails,
cannon, shot, and a few other articles of iron, there was no
staple manufacture for exportation. The mechanism then applied:
in their manufacture was almost as simple as the first impulse of
water or steam. Even the side motion of the card machine had
not been adopted ; the first hint for its use having been obtained
several years after. Although Mr. Slater had full confidence in
his own remembrance of every part, and ability to perfect the
work,. he found it next to an impossibility to get those who could
make any thing like his models. But there are few difficulties:
that can discourage an ingenious, enterprising, and determined
mind. The various materials required for the first machines were
collected:at much expense from different parts of the country, and’
young Slater’s own skill and perseverance supplied the place of
other mechanics.

It was now, when he flattered himself with an entire success,
that an unforeseen difficulty arose. After the frames were ready
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for operation, he prepared the cotton and started the cards, but it
rolled up on the top cards instead of passing through the small
cylinder. 'This was the cause of the greatest perplexity, and days
were passed in the utmost anxiety as to the final result. On
advising with his assistant and pointing out the defect, he per-
ceived that the teeth of the cards were not crooked enough ; as
they had no good card leather, the punctures were made by hand,
and consequently were too large, so that the teeth fell back from
their proper place. Luckily it occurred to them to beat the teeth
with a piece of grindstone ; this gave them the proper crook, and,
to their joy and relief, the machinery worked perfectly.

On Slater’s arrival in Pawtucket, he was introduced into’ the
worthy family of Mr. Oziel Wilkinson as a boarder. These
people were Quakers, and became greatly interested in the young
stranger ; they have since described his conduct during the diffi-
culty just alluded to. When leaning his head over the fire-place,
they heard him utter deep sighs, and frequently observed the tears
roll from his eyes. He said but little of his fears and apprehen-
sions; but Mrs. Wilkinson, perceiving his distress, with a motherly
kindness inquired, ¢ Art thou sick, Samuel ?”” He then explained
to them the nature of his trial, and showed the point on which he
was most tender. ¢ If;” said he, “ I am frustrated in my carding
machine, they will think me an impostor.” He was apprehensive
that no suitable cards could be obtained, short of England ; and
from thence none were allowed to be exported.

While in this family, a tender attachment arose between him-
self and one of its. female members, Miss Hannah Wilkinson.
He was happy in fixing his affections so soon on one who loved
him, and one so worthy ; this was the loadstone that served to
bind him to the place, when every thing else appeared dreary and
discouraging. Her parents being Friends, could not consistently
give consent to her marriage out of the society, and talked of
sending her away some distance to school, which occasioned Mr.
Slater to say, “ You may send her where you please, but I will
follow her to the ends of the earth.” Though absorbed in per- -
plexing business, his hours of relaxation were cheering ; he spent
them in telliig Hannah and her sister the story of his early life,
the tales of his home, of his family connections, and of his
father land.

This introduction was one of the favorable circumstances that
finally secured his success. Here was found a father and mother,
who were kind to him as to their own son. He was not distrust.
ful of his ability to support a family—did not wait to grow rich
before marriage, but was willing to take his bride for better and
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for worse ; and she received the young stranger as the man of
her choice, the object of her first love. This connection with
Oziel Wilkinson was of great service to him, as a stranger, inex-
perienced in the world beyond his peculiar sphere. Besides, it is
well known, that sixty years since, the contrast of character of
New England men and manners, and other peculiarities, were
very great between the two countries. No one knows' the heart
of a stranger but he who has been from home in a strange land,
without an old acquaintance, without a tried friend to whom he
could unbosom his anxieties—without confidence in those around
him, and others without confidence towards him. Mr. Slater’s
own experience taught him ever to treat the numerous strangers
who flocked to him for advice, assistance, or employment, with
marked attention, without partiality, and without hypocrisy.

Early in 1793, Almy, Brown, and Slater built a small factory
in Pawtucket, which is now called the “ Old Mill,” where they
slowly added to their machinery as the sales of yarn increased.
The disposal of the yarn in market was at first found as difficult
as the first construction of the machinery for its manufacture.
‘Such are the prejudices of mankind, and their unwillingness to
break over long-established habits and opinions, that, superior as
was this yarn in material and durability to that imported, people
would hardly be convinced, even by actual experiment, that it was
possible to make good cotton yarn at home. That made by these
pioneers in American manufacture would sometimes be on hand
in large quantities, or could be got rid of only as ¢ truck,” whilst
the English made yarn was eagerly sought for at a much higher
price in money. In a note found among Mr. Slater’s papers, we
are informed that when the first seventy-two spindles and prepara-
tion had been at work only twenty months, “ they had several
thousand pounds of yarn on hand, notwithstanding every exertion
was used to weave it up and sell it.” The same difficulty was
experienced in the sale of yarn at intervals, until the introduction
of the power loom. Slow as was the advancement of spinning
until twenty years after its first establishment, it never attained
the advantage of a quick remunerating staple husiness until the
loom was placed beside the spinning frame, and propelled by the
same power. The power loom, twenty or thirty ycars ago, did
for the spinning frame what has since been done for the loom by
the printery,—it furnished an immediate and ready consumption,
and a market ready for its products.*

* As an evidence of the vast improvements in: ttie manufacture and culture
of cotton, it is stated, that at the time of Slater’s arrival in this country, good
cotton cloth was fifty cents a yard, and never less than. forty.
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It was only in 1799 that the sales of yarn became sufficiently
promising to induce another company to set up the second cotton
mill establishment in Rhode Island, and Messrs. Almy, Brown,
and Slater were encouraged to make very considerable additions
to the machinery in the ¢ Old Mill.” = Their subsequent business,
up to the year 1806, turned their attention to a more extended
investment in spinning, and from thenceforth it was continually on
the increase.

Mr. Slater was a philanthropist in its most important sense,
and ever manifested an interest in the welfare of those under his
charge. No sooner did he find his business collected young
people and children who were destitute of the means of instruc-
tion, than he commenced establishing a Sunday school in his own
house, sometimes instructing his scholars himself, but generally
hiring a person to perform that duty. This was the first Sunday
school in the United States; and what appears to us not a little
singular, was regarded by some as an unhallowed innovation ;—
one young man, the son of a clergyman, was at first deterred from
becoming a teacher, because his father considered it a profanation
of the Sabbath !

The impulse given to industry and production by the cotton
manufacture has not been confined to one branch alone, but has
been feltin every kind of employment useful to the community. We
need not in this place enlarge upon the close affinity and mutual de-
pendence of these various employments; they are obvious to every
mind which has acquired the habit of tracing results to their causes
in the endless relations of society. As a general fact, it is un-
doubtedly true, that the advancement of our country in the manu-
factures of wool and iron, has been greatly accelerated by the cotton
manufacture ; and that those branches of industry have always
been deeply affected by the temporary reverses which this branch
has experienced.

Mzr. Slater was for many years, until the time of his death, con.
eerned in woollen and iron, as well as cotton manufactories, and his
observation and sagacity never suffered him to question the iden-
tity of their interests. =~ There was another point in which his
views and sentiments, though decried by some as too liberal and
disinterested in any matter of business, were truly wise and saga-

_ cious, and fully concurred in by his partners. He always main-
tained that legislative protection would be as beneficial to himself
as to others; to those already established in business and possess-
ing an ample capital, as those just commencing, with little or no
means. This opinion, notwithstanding all the huckstering calculations
and short sighted views of would.be monopolists, was certainly the



96 . AMERICAN MECHANICS. .

best for himself. Monopoly in this country, by any men, or set of
men, subject to our laws, is unattainable, either by legislation or
combination. It is, or ought to be, excluded from all the calcula-
tions of a sober and practical business mind. There was, there-
fore, nothing in their preoccupation of the cotton business that gave
them an advantage over other domestic manufacturers, except their
skill and capital. Of these advantages legislation could or would
not deprive them ; and with them on their side, they could extend
their investments as fast, certainly with as mueh profit, as those
who were without, or with capital only. In -petitions and other
means adopted by the manufacturing districts of our country, to
obtain this protection, Mr. Slater was ever a prominent and efficient
Ccrson.

P( Such are the outlines of the business life of a man, whose skill
and knowledge of detail was unrivalled, in a business which, up to
the time of his appearance, was unknown in this coeuntry,—whose
commercial views were of the most liberal and enlightened char-
acter,—whose energy, perseverance, and untiring diligence, aided
in his early efforts by the money and countenance of those who
justly appreciated his merits, and confidently anticipated his emi-
nence, have triumphed over obstacles which would have discouraged
others; have given a new direction to the industry of his adopted
country, and opened a new and boundless field to its enterprise. -
It has rarely fallen to the lot of any single individual to be made
an instrument, under Providence, of so much and such widely dif-
fused benefit to his fellow men, as this man has conferred upon
them, without any pretension to high-wrought philanthropy in the
ordinary, unostentatious pursuit of that profession to which he had
been educated.

Yet, unpretending as he was, and noiseless in that sublimated
charity which is now so fashionable and predominant, his sympathy
for the distressed, and his kindness and good-will for all, were ever
warny, active, practical sentiments; based upon steadfast principles,
and aiming at the greatest attainable measure of good. In the
relief of immediate and pressing want, he was prompt and liberal ; in
the measures which he adopted for its prevention in future, he
evinced paternal feeling and judicious forecast. Employment and
liberal pay to the able bodied promoted regularity and cheerfulness
in the house, and drove the wolf from its door. ¢ Direct charity,”
he has been heard to say, “ places_its recipient under a sense of
obligation which trenches upon that independent spirit that all
should maintain. It breaks his pride, and he soon learns to beg
and ecat the bread of idleness without a blush. But employ and
pay him, and he receives and enjoys with an honest pride, that
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which he knows he has earned, and could have received for the
- same amount of labor from any other employer.” "It would be
well for all communities if such views on the subject of pauperism,
were generally adopted and carried into practice.
It is hardly necessary to state of one who has done so much busi-
. ness, and with so great success, that his business habits and
morals were of the highest character. The punctual performance’
of every engagement, in its true spirit and meaning, was, with
him, a point of honor, from which no consideration of temporary or
prospective advantage would induce him to depart,—from. which
no sacrifice of money or feeling was sufficient to deter him.
There was a method and arrangement in his transactions, by which
every thing was duly and at the proper time-attended to. Nothing
was hurried from its proper place, nothing postponed beyond its
proper time. It was thus that transactions, the most varied, intri-
cate, and extensive, deeply affecting the interests of three adjoining
states, and extending their influence to thousands of individuals,
proceeded from their first inception to their final consummation,
with an order, a regularity and certainty, truly admirable and in-
structive. 'The master’s mind was equally present and apparent in
every thing, from the imposing mass of the total to the most minute
particular of its component parts. ®
Mr. Slater’s private and domestic character was without a blem-
ish. He was twice married, and had four children, all sons, by
his first wife, and at his death left a pious and amiable widow,
formerly Mrs. Parkinson, of Philadelphia, with an ample dowry,
to receive from his family that protection and affection which her
motherly attention ‘to them has so well deserved. He was a sin-
cere and practical Christian, and died, April 21st, 1835, in the
cheering hopes and consolations which Christianity alone imparts.
We conclude this memoir with the following tribute to his mem-
ory, which is in substance the remarks of Mr. Tristam Burgess, in
- his address before the Rhode Island Agricultural Society :—* Forty
years ago there was not a spindle wrought by water on this side
the Atlantic. Since then, how immense the capital by which spin.-
ning and weaving machinery are moved! How many, how great,
how various, the improvements! The farmers of Ilanders erected
a statue in honor of him who introduced into their country the
culture of the potato. What shall the people of New England
do for him who first brought us the knowledge of manufacturing
cloth, by machinery moved by water? In England, he would in
life be ornamented with a peerage, in death, lamented by a monu-
ment in Westminster Abbey. The name of Slater will be remem.-
bered as one of our greatest public benefactors. Let not the rich,
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in his adopted country, envy the products of his labor—his exten-
sive opulence—his fair and elevated character. Let the poor rise
up and call him blessed; for he has introduced a species of industry
into our country, which furnishes them with labor, food, clothing,

and habitation.”
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ELI WHITNEY,

THE INVENTOR OF THE COTTON GIN.

Birth.—Anecdotes of his youth.—Manufactures nails.—Teaches school.—By his
own exertions prepares for college.—Anecdotes of his college life.—Graduates.
—Goes to Georgia as a teacher.—Disappointment.—Becomes an inmate in the
family of Gen. Greene.—Ingenuity.—Low state of the cotton culture.—~An in-
troduction.—Old method of separating the cotton from the seed.—Invents the
cotton gin—Forms a co-partnership with Mr. Phineas Miller to manufacture
gins.—Note, Description.—The first machine stolen.—Commencement of en-
croachments.—Disastrous fire.—A trial.—Its unfortunate issue.—Gloomy pros-
pects.—South Carolina purchases the patent right for that state—Enters into
a similar engagement with North Carolina and Tennessee.—South Carolina
and Tennessee annul their contracts.—Increasing encroachments.—South
Carolina Legislature, of 1804, rescind the act of annulment.—Death of Mr.
Miller.—Celebrated decision of Judge Johnson.—Lawsuits.—Commences
manufacturing arms for government.—Difficulties to be surmounted.—De-
scription of the system.—Rejection of the memorial to congress for a renewal
of the patent right on the cotton gin.—Marriage.—Death.—A. comparison.~—
Character.

To the efforts of Whitney, our country is indebted for the value
of her great staple. While the invention of the cotton gin has
been the chief source of the prosperity of the southern planter, the
northern manufacturer comes in for a large share of the benefit
derived from the most important offspring of American ingenuity.

Eli Whitney* was born in Westborough, Worcester county,
Massachusetts, December 8th, 1765. His parents belonged to
that respectable class in society, who, by the labors of husbandry,
manage, by uniform industry, to provide well for a rising family,—
a class from whom have arisen most of those who, in New Eng-
land, have attained to high eminence and usefulness.

The following incident, though trivial in itself, will serve to show
at how early a period certain qualities, of strong feeling tempered
by that discretion for which Mr. Whitney afterwards became dis-
tinguished, began to display themselves. When he was six or
seven years old, he had overheard the kitchen maid, in a fit of
passion, calling his mother, who was ina delicate state of health, hard
names, at which he expressed great displeasure to his sister.  ¢“She

* Condensed from the able memoir by Professor Olmsted, published in the
twenty-first volume of Silliman’s Journal.
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thought,” said he, « that I was not big enough to know any thing;
but I can tell her, [am too big to hear her talk so about my mother.
I think she ought to have a flogging, and if I knew how to bring it
about, she should have one.” His sister advised him to tell their
father. ¢ No,” he replied, ¢ that will not do ; it will hurt his feelings
and mother’s too; and besides, its likely the girl will say she never
said so, and that would make a quarrel. It is best to say nothing
about it.”

Indications of his mechanical genius were likewise developed at
a very early age. Of his early passion for such employments, his
sister gives the following account. “ Our father had a workshop,
and sometimes made wheels, of different kinds, and chairs. He
had a variety of tools, and a lathe for turning chair posts. This
gave my brother an opportunity of learning the use of tools when
very young. He lost no time, but as soon as he could handle
tools he was always making something in the shop, and seemed
not to like working on the farm. On a time, after the death ¢®
our mother, when our father had been absent from home two or
three days, on his return, he inquired of the houseckeeper, what the
boys had been doing. She told him what B. and J. had been
about. ‘But what has Eli been doing? said he. She replied,
he had been making a fiddle. ¢Ak’/ (added he despondingly) I
Sear ETi will have to lake his portion in fiddles.” He was at this
time about twelve years old. His sister adds, that this fiddle was
finished throughout, like a common violin, and made tolerable
good music. It was examined by many persons, and all pronounced
it to be a remarkable piece of work for such a boy to perform.
From this time he was employed to. repair violins, and had many
nice jobs, which were always executed to the entire satisfaction, and
often to the astonishment of his customers. His father’s watch be-
ing the greatest piece of mechanism that had yet presented itself to
his observation, he was extremely desirous of examining its interior
construction, but was not permitted to do so. One Sunday morn.
ing, observing that his father was going to meeting, and would
leave at home the wonderful little machine, he immediately feigned
illness as an apology for not going to church, As soon as the
family were out of sight, he flew to the room where the watch
hung, and taking it down, he was so delighted with its motions,
that he took it to pieces before he thought of the consequences of
his rash deed ; for his father was a stern parent, and punishment
would have been the reward of his idle curiosity, had the mischief
been detected. He, however, put the work all so neatly together,
that his father never discovered his audacity until he himself told
him, many years afterwards.”
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Whitney lost his mother at an early age, and when he was thir-
teen years old, his father married a sccond time. His step.mo-
ther, among her articles of furniture, had a hhndsome set of table
knives, that she valued very highly ; which our young mechanie
observing, said to her, I could make as good ones if I had
tools, and I could make the necessary tools if I had a few
common tools to make them with.” His step-mother thought
he was deriding her, and was much displeased; but it so hap-
pened, not long afterwards, that one of the knives got broken, and
he made one exactly like it in every respect, except the stamp on
the blade. This he would likewise have exccuted, had not the
tools required been too expensive for his slender resources.

When Whitney was fifteen or sixteen years of age, he suggested
to his father an enterprise, which was an earnest of the similar
undertakings in which he engaged on a far greater scale in later
life. This being the time of the revolutionary war, nails were in
great demand, and bore a high price. At that period, nails were
made chiefly by hand, with little aid from machinery. Young
Whitney proposed to his father to procure him a few tools, and to
permit him to set up the manufacture. His father consented, and
he went steadily to work, and suffered nothing to divert him from
his task until his day’s work was completed. By extraordinary
diligence, he gained time to make tools for his own use, and to put
in knife blades, and to perform many other curious little jobs,
which exceeded: the skill of the country artisans. At this labori-
ous occupation the enterprising boy wrought alone, with great suc-
cess, and with much profit to his father, for two winters, pursuing
the ordinary labors of the farm during the summers. At this time
he devised a plan for enlarging his business and increasing his
profits. He whispered his scheme to his sister, with strong in-
junctions of secrecy ; and requesting leave of his father to go to a
neighboring town, without specifying his object, he set out on horse-
back in quest of a fellow laborer. Not finding one so easily as he
had anticipated, he proceeded from town to town, with a persever-
ance which was always a strong trait of his character, until at the
distance of forty miles from home, he found such a workman as he
desired. He also made his journey subservient to his improvement
in mechanical skill, for he called at every workshop on his way,
and gleaned all the information he could respecting the mechanic
arts. !

At the close of the war, the business of making nails was no
longer profitable; but a fashion prevailing among the ladies of
fastening on their bonnets with long pins, he contrived to make
those with such skill and dexterity, that he nearly monopolized the
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business, although he devoted to it only such seasons of leisure as
he could redeem from the occupations of the farm, to which he
now principally befook himself. He added to this article the
manufacture of walking canes, which he made with peculiar neat-
ness.

We are informed that he manifested an aptness for mathemati-
cal calculations, and that when quite young was considered not
only remarkable for his ingenuity, but for general information.

From the age of nineteen, young Whitney conceived the idea
of obtaining a liberal education; and partly by the avails of his
mechanical industry, and partly by teaching a village school, was
enabled so far to surmount the difficulties thrown in his way, as to
prepare himself for the freshman class in Yale college, which he
entered in 1789. While a schoolmaster, the mechanic would
often usurp the place of the teacher; and the mind, too aspiring
for such a sphere, was wandering off in pursuit of ¢ perpeiual mo-
tion.” At college his mechanical propensity frequently showed
itself. He successfully undertook on one occasion the repairing
of some of the philosophical apparatus. On another, a carpenter
being at work at the house where Whitney boarded, he solicited
the permission to use his tools. The carpenter being unwilling to
trust him, only granted the request on the gentleman of the house
promising to be responsible for the damages; but no sooner had
‘Whitney commenced operations, than the man, astonished, exclaim-
ed, “ There was one good mechanic spoiled when you went to
college.” Soon after taking his degree in the autumn of 1792, Mr.
‘Whitney engaged with a Mr. B., of Georgia, to reside in his family
as a private teacher. On his arrival he was informed that Mr. B.
had employed another person, leaving him without resources or
friends, save in the family of Gen. Greene, of Mulberry Grove, near
Savannah, with whom he had formed an accidental acquaintance.
These benevolent people, however, deeply interested themselves in
his case, and hospitably offered him the privilege of making his
home at their house, where he commenced the study of law.

While residing there, Mrs. Greene was employed in embroidery,
which is worked on a kind of frame, called a tambour. She com-
plained of its bad construction, and observed it tore the delicate
threads of her work. Mr. Whitney, eager for an opportunity to
oblige his hostess, set himself to work and speedily produced a
tambour frame on a plan entirely new, with which he presented
her. Mrs. Greene and her family were much delighted with it,
and considered it a wonderful piece of ingenuity.

Not long after the family were visited by a party of gentlemen,
consisting principally of officers who had served under the general,
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in the revolutionary army. The conversation turning upon the
state of agriculture, it was regretted that there was no means of
cleaning the seed from the green seed cotton, which might other.
wise be profitably raised on lands unsuitable for rice. But, until
ingenuity could devise some machine which would grealy facilitate
the process of cleaning, it was vain to think of raising cotion for
market. Separating one pound of the clean staple from the seed
was a day’s work for a woman ; but the time usually devoted to the
picking of the cotton was the evening, after the labor of the field
was over. Then the slaves, men, women, and children, were col-
lected in circles with one, whose duty it was to rouse the dozing
and quicken the indolent. While the company were engaged in
this conversation, # Gentlemen,” said Mrs. Greene, “apply to my
young friend, Mr. Whitney, he can make any thing,” at the same
time showing them the tambour frame and several other articles
which he had made. She introduced the gentlemen to Whitney
himself, extolling his genius, and commending him to their notice
and friendship. He modestly disclaimed all pretensions to me-
chanical genius, and on their naming the object, replied that he
had never seen cotton seed in his life. Mrs. G. said to one of the
gentlemen, “I have accomplished my aim, Mr. Whitney is a very
deserving young man, and to bring him into notice was my object.
The interest which our friends now feel for him, will, I hope, lead to
his getti'ng some employmcnt to enable him to prosecute the study
of the law.”

But no one foresaw the change that this interview was to make
in the plan of his life. He immediately began upon the task of in.
venting and constructing that machine, on which his future fame
depended. Mr. Miller, to whom he communicated his design,
warmly encouraged him in it, and gave him a room in his house,
wherein to carry on his operations. Here he set himself to work,
with the disadvantage of being obliged to manufacture his tools and
draw his own wire, an article then not ta be found in Savannah.
Mr. Phineas Miller and Mrs. Greene were the only persons who
knew any thing of his occupation. The many hours he spent in his
mysterious pursuits, afforded matter of great curiosity, and often of
raillery, to the younger members of the family. Near the close of
the winter, the machine was so nearly completed as to leave no
doubt of his success. »

The individual who contributed most ta incite him to persevere
in the undertaking, was Mr. Miller, who was a native of Connecti-
cut, and a graduate of Yale college. Like Mr. Whitney, soon
after he had completed his education, he came to Georgia as a
private teacher, in the family of an. Greene, and after the decease
3 8
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of the general, he became the husband of Mrs. Greene. He had
qualified himself for the profession of law, and was a gentleman of
cultivated mind and superior talents ; but he was of an ardent tem-
perament, and therefore well fitted to enter with zealinto the views
which the genius of his friend had laid open to him. He had also
considerable funds at command, and proposed to Mr. Whitney to
become the joint adventurer, and to be at the whole expense of ma.-
turing the invention* until it should be patented. If the machine

PLAN OF THE SAW AND BRUSH CYLINDERS.

* Description of Whitney’s Cotton Giin—The principal parts are two cylinders
of different diameters, (see F H, section and glan,) mounted in a strong wooden
frame, A, which are turned by means either of a handle or a pulley and belt, act-
ing upon the axis of a fly wheel, attached to the end of the shaft, o?osite to that
seen in the section. Its endless band turns a large pulley on the end D of the saw
cylinder F, and a smaller pulley on the end E of the brush cylinder I, (see plan,) so
as to make the latter revolve with the greater rapidity. Upon the wooden cylin-
der F,ten inches in diameter, are mounted, three quarters of an inch apart, fifty,
sixty, or even eighty, circular saws, edged as at I, (see section,) of one foot
diameter, which fit very exactly into grooves cut one inch deep into the cylin-
der. Each saw consists of two segments of a circle, and is preferably made
of hammered (not rolled) sheet iron; the teeth must be kept very sharp.
Opposite to the interstices of the saws are flat bars of iron, which form a
parallel grid of such a curvature, that the shoulder of the slanting saw tooth
Easses first, and then the point. By this means,” when a tooth gets bent
by the seeds, it resets itself by rubbing against the grid bars, instead of be-
ing torn off, as would happen did the apex of the saw tooth enter first. Care
must be taken that the saws revolve in the middle of their respective grid inter-
vals, for if they rubbed against the bars they would tear the cotton filaments to
pieces. The hollow cylinder H, is mounted with the brushes ¢ c ¢, the tips of
whose bristles ought to touch the saw teeth, as at d, d, (see plan,) and thus
sweep Off the adhering cotton wool. The cylinder H revolves in an opposite
direction to the cylinder F, as is indicated by the arrows in the section.

The seed cotton, as picked from the pods, is thrown into the hopper L, (see
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should succeed in its intended operation, the parties agreed, under
legal formalities, “that the profits and advantages arising there.
from, as well as all privileges and emoluments to be derived from
patenting, making, vendingP, and working the same, should be mu-
tually and equally shared between them.” This instrument bears
date May 27, 1793, and immediately afterwards they commenced
business under the firm of Miller and Whitney.

An invention so important to the agricultural interests (and, as
it has proved, to every department of human industry,) could not
long remain a secret. The knowledge of it soon spread through
the state, and so great was the excitement on the subject, that mul-
titudes of persons came from all quarters of the state to see the
machine; but it was not deemed safe to gratify their curiosity until
the patent right should be secured. But so determined were some
of the populace to possess this treasure, that neither law nor justice
could restrain them ; they broke open the building by night, and
carried off the machine. In this way the public became possessed
of the invention ; and before Mr. Whitney could complete his mo-
del and secure his patent, a number of machines were in successful
operation, constructed with some slight deviation from the original,
with the hope of evading the penalty for violating the patent right.

As soon as the copartnership of Miller and Whitney was formed,
Mr. Whitney repaired to Connecticut, where, as far as possible, he
was to perfect the machine, obtain a patent, and manufacture and
ship for Georgia, such a number of machines as would supply the
demand,

section ;) the disc saws, I, in turning round, encounter the cotton filaments rest-
ing against the grid, catch them with their sharp teeth, and drag them inwards
and upwards, while the striped seeds, too large to pass between the bars, fall
through the bottom N of the hopper, upon the inclined board M. The size of the
aperture N, is regulated at pleasure by an adjusting screw to suit the size of the
particular species of seeds. The saw teeth, filled with cotton wool, after return-
ing through the grid, meet the brushes ¢ ¢ ¢ of the cylinder H, and deliver it u
to them; the cotton-is thereafter whisked down upon the sloping table O, an
thence falls into the receptacle P. A cover Q (see section) encloses both the
eylinders and the hopper ; this cover is turned up around the hinges as shown in
the section, in order to introduce the charge of seed cotton into the machine, and
is then let down before setting the wheels in gear with the driving power. The
axis e e, ff, of the cylinders (see plan) should be well fitted into their plummer
box bearings, so as to prevent any lateral swagging, which would greatly injure
their operation. The raised position of the cover is obvious in the section, the
hinge being placed at B. By means of the cotton gin, one man with the aid
of a water wheel possessing a two horse power, can clean five thousand pounds of
seed cotton in a day, eighty saws being mounted upon his machine. The clean-
ed wool forms generally one fourth of the weight of the seed cotton, and some-
times so much as twenty-seven per cent. The ginners are usually a distinct
body from the planters, and they receive for their work one-eighth, or one-tenth of
the nett weight of the cleaned cotton, under an obligation to supply all the seed
required by the planter.
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Wi thin three days after the conclusion of the copartnership, Mr.
Whitney having set out for the north, Mr.- Miller commenced his
long correspondence relative to the cotton gin, The first letter
announces that cneroachments upon their rights had already com-
menced. “It will be necessary,” says Mr. Miller, *to have a consi-
derable number of gins made, to be inreadiness to send out as soon as
the patent is obtained, in order to satisfy the absolute demands, and
make people’s heads easy on the subject; for I am informed of two
other claimants for the /Lonorc;f the invention of cotlon gins, in addi-
tion to those we knew before.’

At the close of this year (1793) Mr. Whitney was to return to
Georgia with his cotton gins, where his partner had made arrange-
ments for commencing business immediately after his arrival. The
importunity of Mr. Miller’s letters, written during the preceding
period, urging him to come on, evinces how eager the Georgia
planters were to enter the new field of enterprise which the genius
of Whitney had laid opento them. Nor didthey at first in general
contemplate availing themselves of the invention unlawfully. But
the minds of the more honorable class of planters were afterwards
deluded by varijous artifices, set on foot by designing men, with the
view of robbing Mr. Whitney of his just rights.

One of the greatest difficulties experienced by men of enterprise,
at this period, was the extreme scarcity of moncy, which embar.
rassed them to such a degree as to render it almost impossible ta
eonstruct machines fast enough. ;

In April he returned to Georgla; during his absence he was
strongly impartuned ta return by his partner, on account of the
infatuated eagerness of the Georgia planters to obtain the advan.
tages of his machine. Large crops of cotton were planted, the
profits of which were to depend, of course, entirely on the suc.
cess and employment of the gin.

The rolfer gin was at first the most formidable competitor with
Whitney’s machine. It extricated the seed by means of rollers,
crushing them between revolving cylinders, instead of disengaging
them by means of teeth. The fragments of seeds which remained
in the cotton rendered its execution much inferior in this respect
to Whitney’s gin, and it was also much slower in its operation,
Great efforts- were made, however, to create an impression in
favor of its, superiority in other respects.

But a still more formidable rival appeared carly in the year 1795,
under the name of the saw gin. It was Whitney’s gin, except
that the teeth were cut in circular rims of iron, instead of being
made of wires, as was the case in the earlier forms of the patent
gin. The idea of such teeth had early occurred to Mr. Whitney,
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as he afterwards established by legal proof. But they would have
been of no use except in connection with the other parts of his
machine ; and, therefore, this was a palpable attempt to invade
the patent right, and it was principally in reference to this that
the lawsuits were afterwards held.

In March, 1795, in the midst of perplexities and discourage-
ments, Mr. Whitney went to New York on business, where he
was detained three weeks by fever. As soon as he was able, he
went by packet to New Haven, where, on landing, he was in-
formed, that on the preceding day,.his shop, with all his muchines
and papers, had been consumed by fire! Thus was he suddenly
reduced to bankruptcy, being in debt four thousand dollars, with-
out any means of payment. His mind, however, was not one to
sink under such triuls as even this; he was, on the contrary, in-
cited to more vigorous effort. Similar was the spirit manifested
by Mr. Miller. The following extract of a letter of his to Mr.
‘Whitney may be a useful lesson to young men who feel themselves
overwhelmed with misfortunes :—

¢ T think that we ought to meet such events with equanimity.
We have been pursuing a valuable object by honorable means ;
and I trust that all our measures have been such as reason and
virtue must justify. It has pleased Providence to postpone the
attainment of this object. In the midst of the reflections which
your story has suggested, and with feelings keenly awake to the
heavy, the extensive injury we have sustained, I feel a secret joy
and satisfaction, that you possess a mind in this respect similar to
my own—that you are not disheartened—that you do not relin-
quish the pursuit—and that you will persevere, and endeavor, at
all events, to attain the main object. This is exactly consonant
to my own determinations. I will devote all my time, all my
thoughts, all my exertions, and all the money I can-earn or bor-
row, to encompass and complete the business we have undertaken ;
and if fortune should, by any future disaster, deny us the boon we
ask, we will at least deserve it. It shall never be said that we
have lost an object which a little perseverance could have attained.
1 think, indeed, it will be very extraordinary, if two young men in
the prime of life, with some share of ingenuity, with a litile know-
ledge of the world, a great deal of industry, and a considerable
command of property, should not be able to sustain such a stroke
of misfortune as this, heavy as it is.” ¢

After this disaster the company began to feel much straitened
for want of funds. Mr. Miller expresses a confidence that they
should be able to raise money in some way or other, though he
knows not how. He recommends to Mr. Whitney to proceed
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forthwith to crect a new shop, and to recommence his business,
and requests him to tell the people of New Haven, who might be
disposed to yender them any service, that they required nothing
but a little time to get their machinery in motion before they could
make payment, and that the loan of money at twelve per cent. per
annum would be as great a favor as they could ask. But, he

- adds, ¢ in doing this, use great care to avoid giving an idea that
we arc in a desperate situation, to induce us to borrow money.
To people who are deficient in understanding, this precaution will
be extremely necessary : men of sense can easily distinguish be-
tween the prospect of large gains, and the approaches to bank-
ruptcy.”  “ Such is tho disposition of man,” he observes on an-
other occasion, * that while we keep afloat, there will not be want-
ing those who will appear willing to assist us; but. let us once be
given over, and they will immediately desert us.”

While misfortune was thus multiplying upon them, intclligence
was received from England that the manufacturers had con.
demned the cotton cleaned by their machines, on the ground
that the siaple was greatly injured. 'This news threatened the
death-blow to their hopes. At this time (1796) they had thirty
gins at eight different places in Georgia, some carried by horses
and oxen, and some by water. Some of these were even then
standing still. The company had $10,000 dollars in real estate,
suited only to the purposes of ginning cotton. The following ex-
tract of a letter, written by Mr. Whitney at this period, will serve
to show the state of his mind and affairs at this period :—

« The extreme embarrassments,” says he, “ which have been for
a long time accumulating upon me, are now become so great, that
it will be impossible for me to struggle against them many days
longer. It has required my utmost exertions fo exist, without
making the least progress in our business. I have labored hard
against the strong current of disappointment, which has been
threatening to carry us down the cataract, but I have labored
with a shattered oar, and struggled in vain, unless some specdy
relief is obtained. . . . . Life is but short at best, and six or seven
years out of the midst of it is, to him who makes it, an immense
sacrifice. My most unremitted attention has been devoted to our
business ; I have sacrificed to it other objects from which, before
this time, I might certainly have gained twenty or thirty thousand
dollars. My whole prospects have been embarked in it, with the
expectation that ] should, before this time, have realized something
from it.” v

The cotton from Whitney’s gins was, however, sought by mer-
chants in preference to other kinds, and respectable manufacturers
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testified in its favor; and had it not been for the extensive and
shameful violations of their patent right, they might yet have suc-
ceeded, but these encroachments had become so extensive as al-
most to annihilate its value. The issue of the first trial they were
able to obtain, is announced in the following letter from Mr. Miller,
dated May 11, 1797 :—

« The cvent of the first patent suit, after all our exertions made
in such a variety of ways, has gone against us. The preposterous
custom of trying civil causes of this intricacy and magnitude by a
common jury, together with the imperfection .of the patent law,
frustrated all our views, and disappointed expectations which had
become very sanguine. The tide of popular opinion was running
in our favor, the judge was well disposed towards us, and many
decided friends were with us, who adhered firmly to our cause and
interests. The judge gave a charge to the jury pointedly in our
favor ; after which the defendant himself told an acquaintance of
his, that he would give two thousand dollars to be free from the
verdict; and yet the jury gave it against us, after a consultation
of about an hour. And having made the verdict general, no ap-
peal would lie.

% On Monday morning, when the verdict was rendered, we ap-
plied for a new trial ; but the judge refused it to us, on the ground
that the jury might have made up their opinion on the defect of
the law, which makes an aggression consist of making, devising,
and ‘using, or selling ; whereas we could only charge the defendant
with using. -

% Thus, after four years of assiduous labor, fatigue, and diffi-
culty, are we again sct afloat by a new and most unexpected ob-.
stacle. Our hopes of success are now removed to a period still
more distant than before, while our expenses are realized beyond
all controversy.”

Great efforts were made to obtain trial in a second suit, at the
session of the court in Savannah, in May, 1798. A great number
of witnesses were collected from various parts of the country, to
the distance of a hundred miles from Savannah, when, behold, no
judge appeared, and, of course, no court was held. In conse-
quence of thé failure of the first suit, and so great a procrastina-
tion of the second, the encroachments on the patent right had been
prodigiously multiplied, so as almost entirely to destroy the busi.
ness of the patentees. :

In April, 1799, Mr. Miller writes as follows :—¢ The prospect
of making any thing by ginning in this state is at an end. Sur-
reptitious gins are erected in every part of the country; and the
jurymen at Augusta have come to an understanding among them-



116 AMERICAN MECHANICS.

selves, that they will never give a cause in our favor, let the merits
of the case be as they may.”

The company would now have gladly relinquished the plan of
working their own machines, and confined their operations to the
sale of patent rights ; but few would buy a patent right which they
could use with impunity without purchasing, and those few, hardly
in a single instance, paid cash, but gave their notes, which they
afterwards to a great extent avoided paying, either by obtaining a
verdict from the juries declaring them void, or by contriving to
postpone the collection until they were barred by the statute of
limitations, a period of only four years. When thus barred, the
agent of Miller and Whitney, who was despatched on a collecting
tour through the state of Georgia, informed them, that such ob-
stacles were thrown in his way from one or the other of the fore-
going causes, he was unable to collect money enough from all
these claims to bear his expenses, but was compelled to draw for
nearly the whole amount of these upon his employers.

It was suggested that an application to the legislature of South
Carolina to purchase the patent right for that state would be suc-
cessful. Mr. Whitney accordingly repaired to Columbia, and the
business was brought before the legislature soon after the opening
of the session in December, 1801. " An extract from a letter of
Mr. Whitney to his friend Stebbins, at this time, will show the
nature of the contract thus made :—

%] have been at this place a little more than two weeks, attend-
ing the legislature. They closed their session at ten o’clock last
evening. A few hours previous to their adjournment, they voted
to purchase, for the state of South Carolina, my patent right to the
machine for cleaning cotton, at fifty thousand dollars, of which
sum twenty thousand is to be paid in hand, and the remainder in
three annual payments of ten thousand dollars each.,” He adds,
“ We get but a song for it in comparison with the worth of the
thing ; but it is securing something. It will enable Miller and
‘Whitney to pay all their debts, and divide something between them.”

In December, 1802, Mr. Whitney negotiated a sale of his patent
right with the state of North Carolina. - The legislature laid a tax
of two shillings and sixpence upon every saw* employed in ginning
cotton, to be continued for five years; and after deducting the ex-
penses of collection, the avails were faithfully passed over to the
patentee. 'This compensation was regarded by Mr. Whitney as
more liberal than that received from any other source. About
the same time, Mr. Goodrich, an agent of the company, entered

* Some of the gins had forty saws.
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into a similar negotiation with the state of Tennessee. This state
had by this time begun to realize the importance and usefulness
of the invention. The citizens testified strongly their desire of
coming into possession of its benefits. The legislature, therefore,
passed a law, laying a tax of thirty-seven and a half cents per
annum on every saw, for the space of four years.

Thus far prospects were growing favorable to the patentees,
when the legislature of South Carolina unexpectedly annulied the
contract she had made, suspended further payment of the balance
then due, and sued for the refunding of what had already been paid.

When Mr. Whitney first heard of the transactions of the South
Carolina legislature annulling their contract, he was at Raleigh,
where he had. just concluded his negotiation with the legislature
of North Carolina. In a letter written to Mr. Miller at this time
he remarks: “ I am, for my own part, more vexed than alarmec
by their extraordinary proceedings. I think it behooves us to b
very cautious and circumspect in our measures, and even in ov.
remarks with regard to it. Be cautious what you say or publish
till we meet our enemies in a court of justice, when, if they have
any sensibility left, we will make them very much ashamed of
their childish conduct.”

But that Mr. Whitney felt very keenly in regard to the severities
afterwards practised towards him, is evident from the tenor of the
remonstrance which he presented to the legislature. ¢ The sub.
scriber (says he) respectfully solicits permission to represent to
the legislature of South Carolina, that he conceives himself to have
been treated with unreasonable severity in the measures recently
taken against him by and under their immediate direction. He
holds that, to be seized and dragged to prison without being al.
lowed to be heard in answer to the charge alleged against him,
and indeed without the exhibition of any specific charge, is a direct
violation of the common right of every citizen of a free govern:
ment ; that the power, in this case, is all on one side; that what.
ever may be the issue of the process now instituted against him,
ne must, in any case, be subjected to great expense and extreme
hardships ; and that he considers the tribunal before which he is
holden to appear, to be wholly incompetent to decide, definitively,
existing disputes between the state and Miller and Whitney.

% The subscriber avers that he has manifested no other than a
disposition to fulfil all the stipulations, entered into with the state
of South Carolina, with punctuality and good faith ; and he begs
leave to observe farther, that to have industriously, laboriously,
and exclusively, devoted many years of the prime of his life to
the invention and the improvement of a machine, from which the

9
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citizens of South Carolina have already realized immense profits,
—which is worth to them millions, and from which their posterity,
to the latest generations, must continue to derive the most im-
portant benefits, and in return to be treated as a felon, a swindler,
and a villain, has stung him to the very soul. And when he con-
siders that this cruel persecution is inflicted by the very persons
who are enjoying these great benefits, and expressly for the pur-
pose of preventing his ever deriving the least advantage from his
own labors, the acuteness of his feelings is altogether inexpressible.”

Doubts, it seems, had arisen in the public mind as to the validity
of the patent, and the patentees were supposed to have failed in the
fulfilment of a part of the contract. Great exertions had been
made in Georgia, where, it will be remembered, hostilities were
first declared against him, to show that his title to the invention
was unsound, and that somebody in Switzerland had conceived of
it before him, and that the improved form of the machine, with
.saws instead of wire teeth, did not come within the patent, having
been introduced by one Hodgin Holmes.

The popular voice, stimulated by the most sordid motives, was
now raised against him throughout all the cotton growing states.
The state of Tennessee followed the example of South Carolina,
in annulling the contract made with him; and the attempt was
made in North Carolina, but a committee of the legislature, to
whom it was referred, reported in his favor, declaring ¢ that the
contract ought to be fulfilled with punctuality and good faith,”
which resolution was adopted’ by both houses. There were also
high-minded men in South Carolina who were indignant at the
dishonorable measures adopted by their legislature of 1803 ; and
their sentiments had impressed the community so favorably with
regard to Mr. Whitney, that at the session of 1804, the legislature
not only rescinded what the previous one had done, but signified
their respect for Mr. Whitney by marked commendations. Nor
ought it to be forgotten that there were in Georgia, too, those who
viewed with scorn and indignation the base attempts of dema-
gogues to defraud him. The proceedings against Mr. Whitney
were predicated upon impositions practised upon the public.

At this time, a new and unexpected responsibility devolved on
Mr. Whitney, in consequence of the death of his partner, Mr.
Miller, who died on the 7th of December, 1803. Mr. Miller had,
in the early stages of the enterprise, indulged very high hopes of
a sudden fortune ; but perpetual disappointments appear to have
attended him throughout the remainder of his life. The history
of them, as detailed in his voluminous eorrespondence, affords an
instructive exemplification of the anxiety, toil, and uncertainty,
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that frequently accompany too eager a pursuit of wealth, and the -
pain and disappointments that follow in the train of expectations
too highly clated. If Mr. Miller anticipated a great bargain from
an approaching auction of cotton, some sly adventurer was sure
to step in before him, and bid it out of his hands. If he looked
to his extensive rice crops, cultivated on the estate of General
Greene, as the means of raising money to extricate himself from
the numerous embarrassments_into which he had fallen, a severe
drought came on and shrivelled the crop, or floods of rain sud-
denly destroyed it. The markets unexpectedly changed at the
very moment of selling, and always to his disadvantage. Heavy
rains likewise destroyed the cotton crops on which he had counted
for thousands ; and more than all, wicked and dishonest men con-
trived to cheat him of his just rights, and thus his airy hopes were
often frustrated, until at length he was beguiled into inextricable
difficulties ; and in the midst of all, and on the dawn of a brighter
day, death stepped in and dissolved the pageant that had so long
been dancing before his eyes.

Mr. Whitney was now left alone, to contend singly against those
difficulties which had for a series of years almost broken down the
spirits of both the partners. The light, moreover, which seemed
to be rising upon them from the favorable occurrences of the pre-
ceding year, proved but the twilight of prosperity, and a darker
night seemed about to supervene. :

But the favorable issue of the affairs of Mr. Whitney, in South
Carolina, during the subsequent year, and the generous receipts
that he obtained from the avails of his contracts with North Caro-
lina, relieved him from the embarrassments under which he had
so long groaned, and made him in some degree independent.
Still, no small portion of the funds thus collected in North and
South Carolina was expended in carrying on the fruitless, endless
lawsuits in Georgia. .

In the United States court, held in Georgia in December, 1807
Mr. Whitney obtained a most important decision, in a._suit brought
against a trespasser of the name of Fort. It was on this trial that
Judge Johnson gave his celebrated decision. It was in the follow-
ing words :— : ‘

% Whitney, survivor of

Miller & W hitney,
vs.
Arthur Fort.

“ The complainants, in this case, are proprietors of the machine
called the saw gin : the use of which is to detach the short staple
cotton from its seed.

In equity.
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% The defendant, in violation of their patent right, has con.
structed, and continues to use this machine; and the object of
this suit is to obtain a perpetual injunction to prevent a continuance
of this infraction of complainant’s right.

« Defendant admits most of the facts in the bill set forth, but
contends that the eomplainants are not entitled to the benefits of
the act of congress on this subject, because~—

1st. The invention is not original.

2d. Is not useful.

3d. That the machine which he uses is materially different from
their invention, in the application of an improvement, the invention
of another person. 3

% The court will proceed to make a few remarks upon the
several points as they have been presented to their view : whether
the defendant was now at liberty to set up this defence whilst the
patent right of complainants remains unrepealed, has not been
made a question, and they will therefore not consider it.

“ 'Fo support the originality of the invention, the complainants
have produced a variety of depositions of witnesses, examined un-
der commission, whose examination expressly proves the origin,
progress, and completion of the machine by Whitney,-one of the
copartners. Persons who were made privy to his first discovery,
testify to the several experiments which he made in their presence
before he ventured to expose his invention to the scrutiny of the
public eye. But it is not necessary to resort to such testimony
to maintain this point. The jealousy of the artist to maintain that
reputation which his ingenuity has justly acquired, has urged him
to, unnecessary pains on this subject. There are circumstances
in the knowledge of all mankind which prove the originality of
this invention more satisfactorily to the mind than the direct testi.
mony of a host of witnesses. The cotton plant furnished clothing
to mankind before the age of Herodotus. The green seed is a
species much more productive than the black, and by nature
adapted to a much greater variety of climate; but by reason of
the strong adherence of the fibre to the seed, without the aid of
some more powerful machine for separating it than any formerly
known among us, the cultivation of it would never have been made
an object. 'The machine of which Mr. Whitney claims the inven.
tion so facilitates the preparation of this species for use, that the
cultivation of it has suddenly become an object of infinitely greater
national importance than that of the other species ever can be.
it, then, to be imagined, that if this machine had been before dis-
covered, the use of it would ever have been lost, or could have
been confined to any tract or country left unexPlored by commer.
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cial enterprise? But it is unnecessary to remark further upon this
subjéct. A number of years have elapsed since Mr. Whitney took
out his patent, and no one has produced or pretended to prove the
existence of a machine of similar construction or use.

« 2d. With regard to the utility of this discovery, the court
would deem it a waste of time to dwell long upon this topic. Is
there a man who hears us who has not experienced its utility ?
the whole interior of the southern states was languishing, and its
inhabitants emigrating for want of some object to engage their
attention and employ their industry, when the invention of this
machine at once opened views to them which set the whole coun.
try in active motion. From childhood to age it has presented to
us a lucrative employment. . Individuals who were depressed with
poverty and sunk in idleness, have suddenly risen to wealth and
respectability. Our debts have been paid off; our capitals have
increased, and our lands trebled themselves in value. We cannot
express the weight of the obligation which the country owes to this
invention. 'The extent of it cannot now be seen. Some faint pre-
sentiment may be formed from the reflection that cotton is rapidly
supplanting wool, flax, silk, and even furs in manufactures, and
may one day profitably supply the use of specie in our Fast India
trade. Our sister states, also, participate in the benefits of this
invention ; for, besides affording the raw material for their manu.
facturers, the bulkiness and quantity of the article afford a valuable
employment for their shipping.

¢ 3d. The third and last ground taken by defendant appears to
be that on which he mostly relies. In the specification, the teeth
made use of are of strong wire inserted into the cylinder. A Mr.
Holmes has cut teeth in plates of iron, and passed them over the
cylinder. This is certainly a meritorious improvement in the
mechanical process of constructing this machine. But at last
what does it amount to, except a more convenient mode of making
the same thing; every characteristic of Mr. Whitney’s machine
is preserved. The cylinder, the iron tooth, the rotary motion of
the tooth, the breast work and brush, and all the merit that this
discovery can assume, is that of a more expeditious mode of at-
-taching the tooth to the cylinder. After being attached, in opera-
tion and effect they are entirely the same. Mr. Whitney may not
be at liberty to use Mr. Holmes’s iron plate; but certainly Mr.
Holmes’s improvement does not destroy Mr. Whitney’s patent
right. Let the decree for a perpetual injunction be entered.”

This favorable decision, however, did not put a final stop to
aggression. At the next session of the United States court, two
other actions were brought, and =‘:rerdicts for damages gained of

9
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two thousand dollars in one case, and one thousand and five hun.
dred dollars in the other.

The influence of these decisions, however, availed Mr. Whitney
very little, for now the term of his patent right was rearly expired.
More than sizty suits had been instituted in Georgia before a single
decision on the merits of his claim was obtained, and at the period
of this decision thirty years of his patent had expired. In prose-
cution of this troublesome business, Mr. Whitney had made six
different journeys to Georgia, several of which were accomplished
by land at a time when, compared with the present, the difficulties
of such journeys were exceedingly great, and exposed him to ex-
cessive fatigues and privations, which at times seriously affected
his health, and even jeopardized his life. A gentleman of much
experience, who was well acquainted with Mr. Whitney’s affairs in
the south, and sometimes acted as his legal adviser, observes, that
% in all his experience in the thorny profession of the law, he has
never seen a case of such perseverance, under such persecution ;
nor,” he adds,  do I believe that I ever knew any other man who
would have met them with equal coolness and firmness, or who
would finally have obtained even the partial success which he had.
He always called on me in New York, on his way south, when
going to attend his endless trials, and to meet the mischievous
contrivances of men who seemed inexhaustible in their resources.
of evil. Even now, after thirty years, my head aches to recollect
his narratives of new trials, fresh disappointments, and accumu-
lated wrongs.”

In 1798, Mr. Whitney became deeply impressed with the uncer-.
tainty of all his hopes founded upon the cotton gin, notwithstanding
their high promise, and he began to think seriously of devoting
himself to some business in which superior ingenuity, seconded by
uncommon industry, qualifications which he must have been con-
scious of possessing in no ordinary degree, would conduct him: by
a slow but sure route to a competent fortune ; and we have always
considered it indicative of a solid judgment, and a well-balanced
mind, that he did not, as is frequently the case with men of in-
ventive genius, become so poisoned with the hopes of vast and
sudden. wealth, as to be disqualified for making a reasonable pro-
vision for life by the sober earnings of frugal industry.

The enterprise which he selected in accordance with these views
was the manufacture of arms for the United States. Fe addressed
a letter to the Hon. Oliver Wolcott, secretary of the treasury, by
whose influence he obtained a contract for the manufacture of ten
thousand stand of arms, four thousand of which were to be deliv-
ered on or before the last of September of the ensuing year, (the
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contract being concluded on the 14th of January, 1798,) and the
remaining six thousand within one year from that time,

The site which Mr. Whitney had purchased for his' works was
at the foot of the celebrated precipice called East Rock, near
the city of New Haven. This spot (which is now called Whit-
neyville) is justly admired for the romantic beauty of its scenery.
A waterfall of moderate extent afforded here thé necessary power
for propelling the machinery. In this pleasant retreat Mr. Whit-
ney commenced his operations with the greatest zeal; and his
great mind, and daring, persevering spirit, were abundantly mani.
fested in this undertaking. His machinery was yet to be built, his
materials to be collected, and even his workmen to be taught, and
that in a business with which he was imperfectly acquainted. A
severe winter retarded his operations, and the multiplied difficul-
ties of his undertaking rendered him wholly incompetent to the
fulfilment of the contract, and delivering the arms within the limited
time. Only five hundred, instead of four thousand, were delivered
the first year, and eight, instead of two years, were found neces-
sary for completing the whole. Notwithstanding this, the govern-
ment seems to have been altogether liberal in its dealings with him.

During the eight years Mr. Whitney was occupied in performing
this engagement, he applied himself to business with the most
exemplary diligence, rising every morning as soon as it was day,
and at night setting every thing in order appertaining to all parts
of the establishment before he retired to rest, In a letter ad.
dressed to the secretary of the treasury at this period, he says—
¢« I find that my personal attention and oversight are more con-
stantly and essentially necessary to every branch of the work than
1 apprehended. Mankind, generally, are not to be depended on,
and the best workmen I can find are incapable of directing.
Indeed there is no branch of the work that can proceed well,
scarcely for a single hour, unless I am present.” His genius, in.
deed, impressed itself on every part of the manufactory, extending
even to the most common tools, all of which received some pecu.
liar modification which improved them in accuracy, or efficacy, or
beauty. His machinery for making the several parts of a musket
was made to operate with the greatest possible degree of uniform.
ity and precision. The object at which he aimed, and which he
fully accomplished, was to make the same parts of different guns,
as the locks, for example, as much like each other as the succes.
sive impressions of a copper-plate engraving. It has generally
been conceded that Mr. Whitney greatly improved the art of
manufacturing arms, and laid his country under permanent obliga-
tions, by augmenting her facilities for national defence. So ranid
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has been the improvement in the arts and manufactures in this
country, that it is difficult to conceive of the low state in which
they were thirty years ago. To this advancement the genius and
industry of Mr. Whitney most essentially contributed; for while
he was clearing off the numerous impediments which were thrown
in his way, he was at the same time performing the office of a
pioneer to the succeeding generation.

In 1812 he entered into a contract to manufacture for the United
States fifieen thousand stand of arms, and in the mean time he made
a similar contract with the State of New York.

Several other persons made contracts with the government at
about the same time, and attempted the manufacture of muskets,
following, substantially, so far as they understood it, the method
pursued in England.—The result of their efforts was a complete
failure to manufacture muskets of the quality required, at the price
agreed to be paid by the government : and in some instances they
expended in the execution of their contracts, a considerable for-
tune in addition to the whole amount received for their work.

The low state to which the arts had been depressed in this coun.
try by the policy of England, under the colonial system, and from
which they had then scareely begun to recover, together with the
high price of labor, and other causes, conspired to render it im.-
practicable at that time even for those most competent to the un.
dertaking, to manufacture muskets here in the English method.
And doubtless Mr. Whitney would have shared the fate of his
enterprising but unsuccessful competitors, had he adopted the
course which they pursued ; but his genius struck out for him a
course entirely new.

In maturing his system he had many obstacles to combat, and
a much longer time was_occupied, than he had anticipated ; but
with his characteristic firmness he pursued his object, in the face
of the obloquy and ridicule of his competitors, the evil predictions
of his enemies, and the still more discouraging and disheartening
misgivings, doubts, and apprehensions of his friends. His efforts
were at length crowned with success, and he had the satisfaction
to find, that the business which had proved so ruinous to others,
was likely to prove not altogether unprofitable to himself.

Our limits do not permit us to give a minute and detailed ac-
count of this system ; and we shall only glance at two or three of
its more prominent featurcs, for the purpose of illustrating its gen.-
eral character.

The several parts of the musket were, under this system, carried
along through the various processes of manufacture, in lots of some
hundreds or thousands of each. In their various stages of pro-
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gress, they were made to undergo successive operations by ma-
chinery, which not only vastly abridged the labor, but at the same
time so fixed and determined their form and dimensions, as to
make comparatively little skill necessary in the manual operations.
Such was the construction and arrangement of this machinery,
that it could be worked by persons of little or no experience ; and
yet it performed the work with so much precision, that when, in
the later stages of the process, the several parts of the musket
came to be put together, they were as readily adapted to each
other, as if each had been made for its respective fellow. A lot
of these parts passed through the hands of several different work-
men successively, (and in some cases several times returned, at
intervals more or less remote, to the hands of the same workman,)
each performing upon them every time some single and simple
operation, by machinery or by hand, until they were completed.
Thus Mr. Whitney reduced a complex business, embracing many
ramifications, almost to a mere succession of simple processes, and
was thereby enabled to make a division of the labor among his
workmen, on a principle which was not only more extensive, but
also altogether more philosophical, than that pursued in the English
method. In England, the labor of making a musket was divided
by making the different workmen the manufacturers of different
limbs, while in Mr. Whitney’s system the work was divided with
reference to its nature, and several workmen performed different
operations on the same limb.

It will be readily seen that under such an arrangement any per-
son of ordinary capacity would soon acquire sufficient dexterity to
perform a branch of the work. Indeed, so easy did Mr. Whitney
find it to instruct new and inexperienced workmen, that he uni-
formly preferred to do so, rather than to attempt to combat the
prejudices of those, who had learned the business under a different
system.

When Mr. Whitney’s mode of conducting the business was
brought into successful operation, and the utility of his machinery
was fully demonstrated, the clouds of prejudice which lowered over
his first efforts, were soon dissipated, and he had the satisfaction
of seeing not only his system, but most of his machinery, intro.
duced into every other considerable establishment for the manu.
facture of arms, both public and private, in the United States.

The labors of Mr. Whitney in the manufacture of arms, have
been often and fully admitted by the officers of the government, to
have been of the greatest value to the public interest. In the year
1822, Mr. Calhoun, then secretary of war, admitted, in a conver-
sation with Mr, Whitney, that the government were saving twenty-
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five thousand dollars per annum at the two public armories alone,
by his improvements. This admission, though it is believed to be
far below the truth, is sufficient to show, that the subject of this
memoir deserved well of his country in this department of her
service. ;

It should be remarked, that the utility of Mr. Whitney’s labors
during the period of his life which we have now been contemplat.
ing, was not limited to the particular business in which he was
engaged. Many of the inventions which he made to facilitate the
manufacture of muskets, were applicable to most other manufac.
tures of iron and steel. To many of these they were soon extend.
ed, and became the nucleus around which other inventions clus-
tered ; and at the present time some of them may be recognised in
almost every considerable workshop of that description in the
United States. !

In the year 1812, Mr. W. made application to congress for the
rencwal of his patent for the cotton gin. In his memorial, he pre-
sented a history of the struggles he had been forced to encounter
in defence of his right, observing that he had been unable to obtain
any decision on the merits of his claim until he had been eleven
years in the law, and thirteen years of his patent term had expired.
He sets forth, that his invention had been a source of opulence to
thousands of the citizens of the United States; that, as a labor.
saving machine, it would enable one man to perform the work of a
thousand men; and that it furnishes to the whole family of man-
kind, at a very.cheap rate, the most essential article of their cloth-
ing. Hence, he humbly conceived himself entitled to a further
remuneration from his country, and thought he ought to be admit-
ted to a more liberal participation with his fellow citizens in the
benefits of his invention. ~Although so great advantages had been
already experienced, and the prospect of future benefits was so
promising, still, many of those whose interest had been most pro.

- moted, and the value of whose property had been most enhanced
by this invention, had obstinately persisted in refusing to make any
compensation to the inventor. The very men whose wealth had
been acquired by the use of this machine, and who had grown rich
beyond all former example, had combined their exertions to pre-
vent the patentce from deriving any emolument from his invention.
From that state in which he had: first made, and where he had first
.introduced. his machine, and which had derived the most signal
benefits from it, he had received nothing ; and from no state had
he received the amount of half a cent per pound on the cotton
cleaned with his machines in one year. Estimating the value of
the labor of one man -at twenty cents per day, the whole amount
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which had been received by him for his invention, was not equal
to the value of the labor saved in one hour, by his machines then
in use in the United States. ¢ This invention (he proceeds) now
gives to the southern section of the Union, over and above the
profits which would be derived from the cultivation of any other
crop, an annual emolument of at least three millions of dollars.””*
The foregoing statement does not rest on conjecture,—it is no vis.
ionary speculation,—all these advantages have been realized ; the
planters of the southern states have counted the cash, felt the weight
of it in their pockets, and heard the exhilarating sound of its collis-
ion. Nor do the advantages stop here: this immense source of
wealth is but just beginning: to:be opened. Cotton is a more
cleanly and healthful article of cultivation than tobacco and indigo,
which it has superseded, and does not so much impoverish the soil.
This invention has already trebled the value of the land through a
great extent of territory; and the degree to which the cultivation
of cotton may be still augmented, is altogether incalculable. ~This
species of cotton has been known in all countries where cotton has
been raised, from time immemorial, but was never krown as an
article of commerce, until since this method of cleaning it was dis-
covered. In short, (to quote the language of Judge Johnson,) if we
should assert that the benefits of this invention exceed one hundred
millions of dollars, we can prove the assertion by correct calcula-
tion. It is objected that if the patentee succeeds in procuring
the renewal of his patent, he will be too rich. There is no proba-
bility that the patentee, if the term of his patent were extended for
twenty years, would ever obtain for his invention one half as much
as many an individual will gain by the use of it. Up to the present
time, the whole amount of what he has acquired from this source,
(after deducting his expenses,) does not exceed one half the sum
which a single individual has gained by the use of the machine in
one year. It istrue that considerable sums have been obtained
from some of the states where the machine is used ; but no small
portion of these sums has been expended in prosecuting his claim
in a state where nothing has been obtained, and where his machine
has been used to the greatest advantage.

“Your memorialist has not been able to discover any reason
why he, as well as others, is not entitled to share the benefits of
his own labors. He who speculates upon the markets, and takes
advantage of the necessities of others, and by these means accumu-
lates property, is called ¢a man of enterprise’—¢a man of busi-
ness’—he is complimented for his talents, and is protected by the

* This was in 1812: the amount of profit is at this time incomparably greater.
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laws. He however only gets into his possession, that which wags
before in the possession of another; he adds nothing to the public
stock ; and can he who has given thousands to others, be thought
unreasonable, if he asks one in return?

« It is to be remembered, that the pursuit of wealth by means of
hew inventions, is a very precarious and uncertain one ;—a lottery
where there are many thousand blanks to one prize. Of all the
various attempts at improvements, there are probably not more
than one in five hundred for which a patent is taken out; and of
all the patents taken out, not one in twenty has yielded a nett profit
to the patentee equal to the amount of the patent fees. In cases
where a useful and valuable invention is brought into operation, the
reward ought to be in proportion to the hazard of the pursuit. The
patent law has now been in operation more than fourteen years.
Many suits for damages have been instituted against those who
have infringed the right of patentees; and it is a fact, that very
rarely has the patentee ever recovered. If you would hold out in-
ducements for men of real talents to engage in these pursuits, your
rewards must be sure and substantial. Men of this description
can calculate, and will know how to appreciate, the recompense
which they are to receive for their labors. If the encouragement
held out be specious and delusive, the discerning will discover the
fallacy, and will despise it: the weak and visionary only will be
decoyed by it, and your patent office will be filled with rubbish.
The number of those who succeed in bringing into operation really
useful and important improvements, always has been, and always
must be, very small. It is not probable that this number can ever
be as great as one in a hundred thousand. It is therefore impossi-
ble that they can ever exert upon the community an undue influ-
ence. There is, on the contrary, much probability and danger that
their rights will be trampled on by the many.”

Notwithstanding these cogent arguments, the application was
rejected by Congress. Some liberal minded and enlightened men
from the cotton districts, favored the petition: but a majority of
the members from that section of the Union, were warmly opposed
to granting it.

In a correspondence with the late Mr. Robert Fulton, on the
same subject, Mr. Whitney observes as follows :—The difficulties
with which I have had to contend have originated, principally, in
the want of a disposition in mankind to do justice. =My invention
was new and distinet from every other: it stood alone. It was
not interwoven with any thing before known ; and it can seldom
happen that an invention or improvement is so strongly marked,
and can be so clearly and specifically identified; and I have
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always believed, that I should have had no difficulty in causing my
rights to be respected, if it had been less valuable, and been used
only by a small portion of the community. But the use of this
machine being immensely profitable to almost every planter in the
cotton districts, all were interested in trespassing upon the patent
right, and each kept the other in countenance. . Demagogues made
themselves popular my misrepresentation, and unfounded clamors,
both against the right, and against the law made for its protection.
Hence there arose associations and combinations to oppose both,
At one time, but few men in Georgia dared to come into court,
and testify to the most simple facts within their knowledge, relative-
to the use of the machine. In one instance, I had great difficulty
in proving that the machine had been used in Georgia, although, at
the same moment, there were lhree separale seits of this machinery
in motion, within fifty yards of the building in which the court sat,
and all so near that the ratiling of the wheels was distinctly heard
on the steps of the court house.””™ :

While, however, unsuccessfully endeavoring to secure to himself
some of the avails of the immense benefits he had thus bestowed
on his fellow citizens, his manufactory was gradually leading him
to more affluent and liberal circumstances. In January, 1817, he
married Miss Henrietta F. Edwards, the youngest daughter of the
Hon. Pierpont Edwards, of the District Court for the State of Con-
necticut. Fortune seemed now to smile upon him, as he saw his
domestic circle increase by the addition of a son and three daugh-
ters, and a prosperous and sunny close appeared to be about to
terminate his stormy and vexatious day of life.

But death who comes to all, prostrated him upon a bed of pain;
and after a protracted period of suffering, he breathed his last, on
the 8th of January, 1825, after having labored for a long while
under a formidable and tedious disease.

The strongest demonstrations of respect and regard, were mani-
fested by the citizens of New Haven, in committing his remains to

* In one of his trials, Mr. Whitney adopted the following plan, in order to show
how nugatory were the methods of evasion practised by his adversaries. The
were endeavoring to have his claim to the invention set aside; on the ground,
that the teeth in his machine were made of wire, inserted into the cylinder of
wood, while in the machine of Holmes, the teeth were cut in plates, or iron sur-
rounding the cylinder, forming a circular saw. Mr. Whitney, by an ingenious
device, (consisting chiefly of sinking the plate below the surface of the cylinder,
and suffering the teeth to project,) contrived to give to the saw teeth the appear-
ance of wires, while he prepared another cylinder in which the wire teeth were
made to look like saw teeth. The two cylinders were produced in court, and the
witnesses were called on to testify which was the invention of Whitney, and
which that of Holmes. They accordingly swore the saw teeth uﬁon ‘Whitney,
and the wire teeth upon Holmes ; upon which the judge declared that it was un-
necessary to proceed any farther, the principle of both being manifestly the same,

: 10
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the earth, and the Rev. President Day pronounced over his grave
the following eulogy.

% How frequent and how striking are the monitions to us, that
this world is not the place of our rest!

«1t is not often the case, that a man has laid his plans for the
business and the enjoyment of life, with a deeper sagacity, than the
friend whose remains we have now committed to the dust. He
had received, as the gift of heaven, a mind of a superior order.
Early habits of thinking gave to it a character of independence
and originality. He was accustomed to form his decisions, not
after the model of common opinion, but by his own nicely balanced
judgment. His mind was enriched with the treasures which are
furnished by a liberal education. He had a rare fertility of inven.-
tion in the arts ; an exactness of execution almost unequalled. By
a single exercise of his powers, he changed the state of cultivation,
and multiplied the wealth, of a large portion of our country. -He
set an example of system and precision in mechanical operations,
which others had not even thought of attempting.

%The higher qualities of his mind, instead of unfitting him for
ordinary duties, were finely tempered with taste and judgment in the
business of life. His manners were formed by an extensive inter-
course with the best society. Hehad an energy of character which
carried him through difficulties too formidable for ordinary minds.

« With these advantages, he entered on the career of life. His
efforts were crowned with success. An ample competency was
the reward of his industry and skill. He had gained the respect
of all classes of the community. His opinions were regarded with
peculiar deference, by the man of science, as well as the practical
artist. His large and liberal views, his knowledge of the world,
the wide range of his observations, his public spirit, and his acts
of beneficence, had given him a commanding influence in society.
The gentleness and refinement of his manners, and the delicacy of
his feelings in the social and domestic relations, had endeared him
to a numerous circle of relatives and friends.

« And what were his reflections in review of the whole, in con.
nection with the distressing scenes of the last period of life? ¢ All
is as the flower of the grass: the wind passeth over it, and it is
gone.” All on earth is transient ; all in eternity is substantial and
enduring. His language was, ¢I am a sinner. But God is mer-
ciful. The only ground of acceptance before him, is through the
great Mediator.” From this mercy, through this Mediator, is de-
rived our solace under this heavy bereavement. On this, rest the
hopes of the mourners, that they shall meet the deceased with joy,
at the resurrection of the just.”
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The following account is given of Mr. Whitney’s character,—
a character not often met with in the common walks of life,

His manners were conciliatory, and his whole appearance such
as to inspire universal respect. Among his particular friends, no
man was more esteemed. Some of the earliest of his intimate as-
sociates were also among the latest. With one or two of the
bosom friends of his youth, he kept up a correspondence by letter
for thirty years, with marks of continually increasing regard. His
sense of honor was high, and his feelings of resentment and indig-
nation occasionally strong. He could, however, be cool when his
opponents were heated ; and, though sometimes surprised by'pas-
sion, yet the unparalleled trials of patience which he had sustained
did not render him petulant, nor did his strong sense of the injuries
he had suffered in relation to the cotton gin, impair the natural
serenity of his temper. But the most remarkable trait in the char-
acter of Mr. Whitney aside from his inventive powers, was his
perseverance ; and this is the more remarkable because it is so com.
mon to find men of great powers of mechanical invention deficient
in this quality. ‘This it was which led him through scenes of trial
and almost unparalleled misfortune, with that calm, yet determined
spirit which he so clearly manifested, and which finally led him to
a. period of prosperity from which he was snatched only by the
hand of death.

In person Mr. Whitney was considerably above the ordinary
size, of a dignified carriage, and of an open, manly, and agreeable
countenance. Indeed, he seems to have won the respect of all with
whom he conversed, and to have made himself friends wherever he
went, by his modest, unassuming, yet agreeable manners, and by
his superior skill and ingenuity.

In presenting to the public the foregoing sketch of the life of
this extraordinary man, the aim has been to render the narrative
useful to the enterprising mechanic and the man of business, to
whom Whitney may be confidently proposed as a model. To
such, it is believed, the details given respecting his variots strug-
gles and embarrassments, may afford a useful lesson, a fresh incen-
tive to perseverance, and stronger impressions of the value of a
character improved, by intellectual cultivation, and adorned with
all the moral virtues.

Fabrics of cotton are now so familiar to us, and so universally
diffused, that we are apt to look upon them rather as original gifts
of nature than as recent products of human ingenuity. The fol-
lowing statements however will show how exceedingly limited the
cotton trade was previous to the invention of the cotton gin.

In 1784, an American vessel arrived at Liverpool, having on
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board for part of her cargo, eight bags of cotton, which were seized
by the officers of the customhouse, under the conviction that they
could not be the growth of America. The following fact ascer-
tained from old newspapers shows the limited extent of the cotton
trade for the two subsequent years, viz: that the whole amount
arrived at Liverpool from America was short of 120 bags. Now
this article is equal in general to some millions more than one half
the whole value of our exports. The annual average growth is
about one million of bales, amounting-to several hundred millions
of pounds, of which about one fifth is used in our own manufac-
tories. '

We present, in conclusion, the following remarks of a distin-
guished scholar, upon this great man, occasioned by a visit to the
cemetery of New Haven, which sufficiently show in what estima-
tion he is held by those capable of appreciating his merits.

After alluding to the monument of Gen. Humphreys, who intro-
duced the firm wooled sheep into the United States, the stranger
remarks : ¢ But Whitney’s monument perpetuates the name of a
still greater public benefactor. His simple name would have been
epitaph enough, with the addition perhaps of ¢the inventor of the
cotton gin.” How few of the inscriptions in Westminster Abbey
could be compared with that! Who is there that, like him, has
given his country a machine—the product of his own skill—which
has furnished a large part of its population, ¢ from childhood to age,
with a lucrative employment ; by which their debts have heen paid
off; their capitals increased; their lands trebled in value 7’* It
may be said indeed that this belongs to the physical and material
nature of man, and ought not to be compared with what has been
done by the intellectual benefactors of mankind ; the Miltons, the
Shakspeares, and the Newtons.' But is it quite certain that any
thing short of the highest intellectual vigor—the brightest genius—
is sufficient to invent one of these extraordinary machines? Place
a common mind before an oration of Cicero and a steam engine,
and it will despair of rivalling the latter as much as the former ;
and we'can by no means be persuaded, that the peculiar aptitude
for combining and applying the simple powers of mechanics, so as
to produce these marvellous operations, does not imply a vivacity
of the imagination, not inferior to that of the poet and the orator.”
And in concluding he asks,—« Has not he who has trebled the value
of land, created capital, rescued the population from the necessity
of emigrating, and covered a waste with plenty—has not he done

* The words of Mr. Justice Johnson of South Carolina, in the hpinion in the
case of Whitney versus Carter.
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a service to the country of the highest moral and intellectual char-
acter? Prosperity is the parent of civilization, and all its refine-
ments ; and every family of prosperous citizens added to the com.
munity, is an addition of so many thinking, inventing, moral, and
immortal natures.”

His tomb is after-the model of that of Scipio at Rome. It is
simple and beautiful, and promises to endure for years. It bears
the following inscription.

ELI WHITNEY,
The inventor of the Cotton Gin.
Of useful science and arts, the efficient patron and improver.
In the social relations of life, a model of excellence.
‘While private affection weeps at his tomb, his country honors his memory.
Born Dec. 8, 1765.—Died Jan. 8, 1825.




DAVID BUSHNELL,

THE ORIGINATOR OF SUBMARINE WARFARE.

Early attempts at submarine navigation.—Drebell’s boat—The invention of an
Englishman, for entering sunken ships.—Worcester.—Birth of Bushnell.—
Early Character.—Receives a collegiate education.—Account of his first ex-

eriments.—Description of his submarine boat, and magazine.—Endeavors to
glow up the British ship of war Eagle in the harbor of New York.—Blows up
the tender of his Majesty’s ship Cerberus, off New London—Contrives a new
expedient to destroy the British shipping in the Delaware.—¢ Battle of the
Kegs.”—Dejected at the issue of his experiments, leaves for France.—Returns
and settles in Georgia.—His Death.- -

Since the invention of the diving bell in the sixteenth century,
we have accounts of several projects for submarine navigation,
among which the following are most prominent. ¢ A scheme is said
to have been tried in the reign of James the First, by Cornelius
Drebell, a famous English projector, who, we are told by Mr. Boyle,
made a submarine vessel which would carry twelve rowers, be-
sides the passengers; and that he also discovered a liquid which
had the singular property of restoring the air when it became im-
pure by breathing. This last circumstance, with the number of
persons enclosed in the machine and the imperfect state of mechan-
ics at the period alluded to, renders the whole story extremely im-
probable, though it shows clearly that the idea had been entertained
and perhaps some attempt made. Another contrivance is men-
tioned by Mr. Martin, in his Philosophia Britannica, as the inven-
tion of an Englishman, consisting of strong thick leather, which
contained half a hogshead of air, so prepared that none could
escape, and constructed in such a manner that it exactly fitted the
arms and legs, and had a glass placed in the fore part of it. When
he put on this apparatus he could not only walk on the ground at
the bottom of the sea, but also enter the cabin of a sunken ship and
convey goods out of it at pleasure. The inventor is said to have
carried on his business for more than forty years, and to have grown

nc? by it.”
t is evident from the perusal of the following pages, that the
plans of Bushnell were almost entirely original ; and he appears to
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have greatly advanced, if not actually to have originated, submarine
navigation. In its application as a means of warfare, we must give
him the entire credit of originality ; although Worcester in his
Century or Hundred of Inventions, vaguely alludes to something
of the kind, there is no evidence of its application, and as far as
regards benefits to subsequent experiments, it is entirely useless.

The efforts of Bushnell in the revolutionary, and of Fulton during:
the late war, at the time attracted considerable attention,and greatly
excited the fears* of the enemy. Although, for obvious reasons,
the anticipated success did not attend these experiments, we must
remember that ¢invention is progressive;” and while we hear
them derided as visionary, we should reflect that such has ever
been the fate, in their incipient stages, of the most useful inventions.
The day may not be far distant, when another Bushnell will arise
to advance submarine warfare to such perfection as to render it an
important auxiliary in coast defence.

David Bushnell was born in Saybrook, Conneeticut, some time
about the year 1742. His parents were agriculturists of rather
moderate circumstances, and resided in a very secluded part of the
town, Here in attendance upon the duties of the paternal farm
young Bushnell passed the earlier portion of his life, and is only
remembered as heing a very modest, retiring young man, shunning
all society, and hound. down to his books.

On the death of his father, which happened when he was about
twenty-seven years of age, Bushnell sold his inberitance and re-
moved to the central portion of the town for the purpose of prepar-
ing for college,—the attainment of a liberal education having long
been with him an object of his most ardent wishes. As is custom.
ary in the New England villages, the pastor of the society, the
Rev. Jobn Devotion, assisted him in his studies.

One of his fellow townsmen Mr. Elias Tully, becoming ac-
quainted with him and admiring his character, very generously
offered him a home under his own roof, where he remained until
his entrance into Yale college in 1771.

We are ignorant of the origin of Mr. Bushnell’s conceptions re-
specting submarine warfare, but he appears to have turned his at.
tention to the subject in the earlier portions of his collegiate career,
so that on graduating in 1775, his plans were advanced to ma.
turity.

* It is well known that during the experiments of Fulton, the British ship-
ping were very cautious in approaching our shores. A gentleman, who was
taken prisoner by a vessel of war in Long Island Sound, describes the anxiety of
the officers as being so great, that they made a regular practice at certain times
of day, of dragging ropes under the ship’s bottom. This course, it is believed,
was universally practised by the enemy while anchoring off our coast.



138 AMERICAN MECHANICS.

4 The first experiment was made with about two ounces of gun-
powder, to prove to some influential men that powder would burn
under water. In the second trial there were two pounds of gun-
powder enclosed in a wooden bottle, and fixed under a hogshead,
with a two inch oak plank between the hogshead and the powder.
The hogshead was loaded with stones as deep as it could swim ;
a wooden pipe primed with powder descended through the lower
head of the hogshead, and thence through the plank into the powder
contained in the bottle. A match put to the priming exploded the
powder with a tremendous effect, casting a great body of water
with the stones and ruins many feet into the air.

“ He subsequently made many experiments of a similar nature,
some of them with large quantities of powder, all of which produced
very violent explosions, much more than sufficient for any purposes
he had in view.

“ When finished, the external appearance of his torpedo bore
some resemblance to two upper tortoise shells of equal size, placed
in contact, leaving, at that part which represents the head of the
animal, a flue or opening sufficiently capacious to contain the ope-
rator, and air to support him thirty minutes. At the bottom, op-
posite to the entrance, was placed a quantity of lead for ballast.
The operator sat upright and held an oar for rowing forward or
backward, and was furnished with a rudder for steering. An ap-
erture at the bottom with its valve admitted water for the purpose
of descending, and two brass forcing pumps served to eject the
water within when necessary for ascending. The vessel was made
completely water-tight, furnished with glass windows for the admis.-
sion of light, with ventilators and air pipes, and was so ballasted
with lead fixed at the bottom as to render it solid, and obviate all
danger of oversetting. Behind the submarine vessel was a place
above the rudder for carrying a large powder magazine ; this was
made of two pieces of oak timber, large enough, when hollowed out,
to contain one hundred and fifty pounds of powder, with the appa- -
ratus used for firing it, and was secured in its place by a screw
turned by the operator. It was lighter than water, that it might
rise against the object to which it was intended to be fastened.

« Within the ‘magazine was an apparatus constructed to run any
proposed period under twelve hours ; when it had run out its turn,
it unpinioned a strong lock, resembling a gun-lock, which gave fire
to the powder. This apparatus was so pinioned, that it could not
possibly move, until, by casting off the magazine from the vessel,
it was set in motion. The skilful operator could swim so low on
the surface of the water, as to approach very near a ship in the
night, without fear of being discovered; and might,if he chose,
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approach the stem or stern above water, with very little danger.
He could sink very quickly, keep at any necessary depth, and row
a great distance in any direction he desired without coming to the
surface. . When he rose to the top he could soon obtain a fresh
supply of air, and, if necessary, descend again and pursue his
course. >

« Mr. Bushnell found that it required many trials and considera. -
ble instruction to make a man of common ingenuity a skilful ope-
rator. The first person whom he employed was his brother, who .
was exceedingly ingenious, and made. himself master of it, but was .
taken sick before he had an opportunity to make a trial of his skill.
Having procured for a substitute a sergeant of one of the Connec.
ticut regiments, and given him such instructions as time would
allow, he was directed to try an experiment on the Eagle, a sixty-
four gun ship, lying in the harbor of New York, and commanded
by Lord Howe. Gen. Putnam.placed himself on the wharf to
witness the result. !

“The sergeant went under the ship and attempted to fix the
wooden screw into her bottom, but struck, as he supposed, & bar of
iron, which passed from the rudder hinge, and was spiked under the
ship’s quarter. Had he moved a few inches, which might have
been done without rowing, there is no doubt he might have
found wood where he could have fixed the screw ;—or if the ship
bad been sheathed with copper, it might easily have been pierced.
But for want of skill and experience in managing the vessel, in an
attempt to move to another place, he passed out from under the
ship. After seeking her in vain for some time, he rowed some
distance and rose to-the surface of the water, but found daylight
so far advanced that he dared not to renew the attempt, for fear of
being discovered by the sentinels on duty. He said he could easily
have fastened the magazine under the stern of the ship, above
water, as he rowed up and touched it before he descended. Had
it been done, the explosion of the one hundred and fifty pounds of
powder, contained in the magazine, must have been fatal to the
ship.

‘[‘)In returning from the ship to New York, the - operator passed
near Governor’s Island, and thought he was discovered by the Bri-
tish stationed there. In haste to avoid the danger, he cast off his
magazine, imagining it retarded him in the swell, which was very
considerable. The internal apparatus was set to run just one hour ;
at the expiration of the allotted time it blew up with tremendous
violence, throwing a vast column of water to an amazing height in
the air, much ta the astonishment of the enemy.

“Some other” attempts were made on the Hudson, in one of
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which the operator in going towards the ship lost sight of her,
and went a great distance beyond. The tide ran so strong as to
baffle all further effort.

“In the year 1777, Mr. Bushnell made an attempt from a whale-
boat against the Cerberus frigate, lying at anchor off New London,
in drawing a machine against her side by means of a line. The
machine was loaded with powder to be exploded by a gun-lock,
which was to be unpinioned by an apparatus to be turned by being
brought along side of the frigate. This machine fell in with a
schooner at anchor astern of the frigate, and becoming fixed, it ex-
ploded and demolished the vessel.

“Commodore Simmons being on board of the Cerberus, addressed
an official letter to Sir Peter Parker, describing this singular dis-
aster. Being at anchor to the westward of the town with a schooner
which he had taken, about eleven o’clock in the evening he disco-
vered a line towing astern from the bows. He believed that some
person had veered away by it, and immediately began to haul in.
A sailor belonging to the schooner taking it for a fishing line, laid
hold of it and drew in about fifteen fathoms. It was buoyed up by
small pieces tied to it at regular distances. At the end of the rope
a machine was fastened too heavy for one man to pull up, for it
exceeded one hundred pounds in weight. The other people of the
schooner coming to his assistance, they drew it upon deck. ~While
the men, to gratify their curiosity, were examining the machine, it
exploded, blew the vessel into pieces, and set her on fire. Three
men were killed, and a fourth blown into the water, much injured.
On subsequent examination the other part of the line was discovered
buoyed up in the same manner ; this the commodore ordered to be
instantly cut away, for fear (as he termed it) of ¢ bauling up another
of the infernals I’

% These machines were constructed with wheels furnished with
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