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ADVERTISEMENT.

THE works af Dr. Franklin have been
aften partially collected, never before brought
together in one uniform publication.

The first collection was made by Mr. Peter
Collinson in the year 1751. It consisted of
letters, communicated by the author to the
editor, on one subject, electricity, and jfor med
« Ramp/det only, of whick the price was half-
a-crown. It was enlarged in 1752, by a
second communication on the same sulject,
and in 1754, by a third, till, in 1766, by the
addition of letiers and papers on other philo-
sophical subjects, it amounted to a quarte
volume of 500 pages.

Ten years after, m 1779, another collec-
tion was made, by a different editor, in one
volume, printed both in quarto and octavo, of
papers not contained in the preceding collee-
tion, under the title of Political, Miscellaue-
ous, and Philosophical Puces.

a3 In
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In 1787, a third collection appeared in a
thin octavo volume, entitled Philosophical
and Miscellancous Papers.

And lastly, in 1793, a fourth was pub-
lished, in two volumes, crown octavo, consist-
g of Memoirs of Dr. I'rankliw’s Life, and
Essays humourous, moral and literary, chiefly
in the Manner of the Spectator.

In the present volumes will be found all the
different collections we have enumerated, toge-
ther with the various papers of the same
author, that have been published in separaic
pamphlets, or inserted in foreign collections
of lis works, or in the Transactions of our
own or of foreign philosophical societies, or in
our own or foreign newspapers and magd-
zines, as far as discoverable by the editor,
who has been assisted in the research by a
gentleman in America.  Among these papers
some, we conceive, will be new to the Lnglish
reader on this side the Atlantic ; particularly
a series of essays entitled The Busy-Body,
written, as Dr. Franklin tells us in his Life,
when he was an assiduous imitator of Addi-
son; and a pamphlet, entitled Plain Truth,
with which ke is said to have commenced his
political carcer as a writer, We hoped to
h have



ADVERTISEMLN']‘ vil

-have been-enabled to. add what would have
been eguall ly new, and still more acceptable,
a genuine copy-of the Life of our-author, as
written by himself; but in this hope we are
disappointed, and we are in conscquence
“obliged to content ourselves with a transla-
tion, which has been already before the pub-
lic, from a copy in the IFrench language,
coming no farther down than the year 1731 ;
and a continuation of his history from that
period, by the late Dr. Stuber of Phila-
delphia.

The character of Dr. Franklin, as a philo-
sopher; a politician, and a moralist, is too well
known to require illustration, and his writ-
ings, from their irl.téresting nature, and the
Jascinating- simplicity of their style, are too
kiéhl ly esteemed, for any apology to be neces-
sar Y y for so large a collection of them, unless
it should be deemed mnecessary by the indivi-
dual to whom Dr. Franklin in his will con-
signed his manuscripts : and to him our apo-
logy will consist in a reference to his own ea-
traordinar, y conduct.

In bequeathing his papers, it was no doubt
the intention of the testator, that the world

should have the chance of being benefited by
a4 their
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their publication. It was so understood by
the person in question, his grandson, who, ac-
cordingly, shortly after the death of his great
relative, hastened to London, the best mart
Jorliterary property, employed an amanuensis
for many months in copying, ransacked our
public libravies that nothing might escape,
and at length had so far prepared the works -
of Dr. I ranklin for the press, that proposal.s
were made by him to several of our principal
booksellers for the sale of them. They. were
to form three quarto volumes, and were to con-
tain all the writings, published and unpub-
lished, of Franklin, with Memoirs of his Life,
brought down by himself to the year 1757,
and continued to his death by the legatee.
They were to be published in three different
languages, and the countries corresponding to
those languages, France, Germany, and Eng-
land, on the same day. The terms asked for
the .copyright of the Emglish edition were
Ligh, amounting to several thousand pounds,
which occasionied « little demur; but eventu-
ally they would no_doubt have been. obtained..
Nothing more however was.heard f the propo-
sals or the work, in this its fair market, The
proprictor,, it -seems, had found a., bidder,

of
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of @ different description in some emissary of
government, whose object was to withhold the
“manuscripts from the world, not to benefit it
by their publication; and they thus either
‘passed into. other ‘hands, or the person to
whdm*t/zey were. begueathed received o remu-
“neration,_for,suppressing them. This at least,
‘has been asserted, by a variety of persons, both

in this'country and America, of whom some

were al the time intimate with the grandson,

‘and not wholly unacquainted with the machi-

nations ‘of  the ministry ;- and the silence,

which has been observed . for so many years

respecting the publication, gives additional
‘credibility to the report.

What the manuscripts contained, that
should have excited the jealousy of govern-
ment, we are unable, as we have never seen
them, positively to affirm; but, from the con-
spicuous part acted by the author in the Ame-
rican revolution and the wars connected with
it, ot is by by no means difficult to guess ; and of
this we are sure, from his character, that no
dlsposztzon of his writings could have been
more contrary to his intentions or wishes.

We have onl; y to add, that in the present
collection, which is probably all that will ever
be
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be published of the works of this evtraordi-
nary man, the papers are methodically ar-
ranged, the moral and philosophical ones ac-
cording to their subjects, the political ones, as
nearly as may be, according to their dates;
that we have given, in notes, the authorities for
ascribing the different pieces to Franklin ; that
where no title existed, to indicate the nature of
a letter or paper, we have prefixed a title ; and
lastly, that we have compiled an index to the
whole, which is placed at the beginning, in- .
stead of, as is usual, at the end of the work,
‘to render the volumes more equal.

April 7, 1800.
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LIFE
DR, BENJAMIN FRANKLIN,
&c. &c.

MY DEAR SON,

I HAVE amused myself with collecting some little
anecdotes of my family. You may remember the
enquiries I made, when you were with me in England,
among siich of my relations aswere then living; and
the jouraey I undertook for that purpose. To be ac-
quainted with the particulars of my parentage and life,
many of which are unknown to you, I flatter myself
will' afford the same pleasure to you as tome. I shall
relate them upon paper: it will be an agreeable em-
ployment of a week’s uninterrupted leisure, which L
promise myself during my present retirement, in the
country. 'There are also other motives which induce
e to the undertaking. From the bosom of poverty
and obscurity, in which I drew wmy first breath, and
- Spent my earliest years, I have raised myself to a state
of opulence and to some degree of celebrity in the
world. A constant, good fortune has attended me

VOorL. 1. ' B through
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through every period of life to my present advanced:
age; and my descendants may be desirous of leaming
what were the means of which I made use, and which,
thanks to the assisting hand of providence, have proved
so eminently successful. They may also, should they
ever be placed in a similar situation, derive some ad-
vantage from my narrative.
When I reflect, as I frequently do, upon the felicity
I have enjoyed, I sometimes say to myself, that, were
the offer made , I would engage to run again, from
beginning to end, the same career of life. All I would
ask, should be the privilege of an author, to correct, in
a second edition, certain errors of the first. I could
wish, likewise if it were in my power, to change some.
trivial incidents and events for others more favourable.
Were this, however, denied me, still would I not decline
the offer. But since a repetition of life cannot take:
place, there is nothing which, in my opinion, so nearly
resembles it, as to call to mind all its circumstances,
and, to render their remembrance more durable, com-'
mit them to writing. By thus employing myself, I.
shall yield to the inclination, so natural in old men; to.
talk of themselves and their exploits, and may freely
follow my bent, without being tiresome to those who,
from respect to my age, might think themsclves obliged
to listen to me; as they will be at.liberty to read me or
not as they please. In fine-—~and [ may as well avow it,
since nobody would believe me were I to deny it-—I
shall perhaps, by this employment, gratify my vanity:-
Scarcely indeed have 1 ever read or heard the intro-:
ductory phrase, I may say without vanity,” but some
striking and characteristic instance of vanity has im-
wediately followed, The generality of men hate vanity’
in
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in‘others, however strongly they may be 'cmctmed with
it themselves: for myself, I pay obeisance to it wherever
I meet with it, persuaded that it is. advantageous, as
well to the individual whom it governs, asto those who
are within the sphere of its influence. Of consequence,
it would in many cases, not be wholly absurd, that s
man should count his vanity among the other sweets of
 life, and give ‘thanks to providence for the blessing. -
‘And here let: me with all humility acknowledge, that
to divine providence I am indebted for the felicity I
have hitherto enjoyed. It is that power alone which
« has furnished me with the means I have employed, and:
that has crowned them with success. My faith in
this respect leads me to hope, though I cannot count
upon it, that the divine goodness will still be exercised
towards me, either by prolonging the duration of my
happiness to the close of life, or by giving me fortitude
to support any melancholy reverse, which may happen
to me, as to S0 many others. My future fortune is
unknown but to Him in whose hand is our destiny, and
who can -make our very afflictions subservient to our
benefit. ' ’
One of my uncles, desirous, like myself, of collecting -
‘anecdotes of our family, gave me some notes, from,
which 1 have derived many particulars respecting our
ancestors. . From these I learn, that they had lived in
the same village (Eaton in Northamptonshire,) upon a
freehold of about thirty acres, for the space at least of
three hundred years. How long they had.resided
there prior to that period, my uncle had been unable
to discover; probably ever since the institution of sur--
names, when they took the appellation of Franklin,
89 which
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whieh had formerly been the name of a particular oz«
der of individyals.* , :
 This petty estate would not have sufficed for their
tubsistence, had they not added the trade of blacksmith,
which was perpetuated in the family down to my un-
ele’s time, the eldest son having been uniformly brought
¥p to this employment: a custom which both he and
my father observed with respect to their eldest sons.

In the researches I made at Eaton, I found no ac-
count of their births, marriages, and deaths, carlier than

f— s

% As a proof that Frauklin was anciently the common name of an ordex
or rank in England, see Judge Fortesque, De laudibus legum Anglia,
written about the ycar 1412, in which is the following passage, to shew

‘$hat good juries might easily be formedin any part of England :

<« Regio etiam ilia, ita respersa vefertagque est possessorius tevrarum ot
Xa'grorutp, quod in ea, villyle tam pagva reperiri non poterit, in qua non
est miles, armiger, vel pater-familias, qualis ibidem franklin vulgariter
. muneupatur, magnis ditatus possessionibus, nec non lihere tenentes et alii
walecti plurimi, suis patrimoniis sufficientes, ad faviendum juratam, in

forme preenotate.”

-« Morcover, the same country is so filled and replenished with landed
menne, that therein so small a thorpe cannot be found wherein dwelleth
nota knight, an esquire, or such ahouscholder as is there commonly ealied

% frunkliu, onriched with greut Possessions ; and alsa’ other freeholders
‘ and many yeomen, able for their “livelihoods to make a jury in foym
" aforementioned.”

: QLD TRANSLATION,

‘Chaucer too, calls his country gentlemana franklin ; and, after deserib-
ing his good housekeeping, thus characterizes him

This worthy franklin bore a purse of silk
Fix'd to his girdle, white as morning milk;
Knight of the shire, first justice at tl’ assize,
To help the poor, the doubtful to advise.
In all employments, gencrons, just he prov'd,
Renoww’d fur courtesy, by ull belov’dy
the
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the year 1555 ; the parish register not extending farther
back than that period. This register informed me, that
I was the youngest son of the youngest branch of the
family, counting five generations, .My frandfather;
Thowmas, was born in 1598, lived at Eaton till he was
too old to continueshis trade, when he retired to Bane
bury in Oxfordshire, where his son John, who was e
dyer, resided, and with whom my. father was apprentic-
ed. He died, and was buried there: we saw his monu-
mentin 1758, His eldest son lived in the family house
at Eaton, which he bequeathed, with the land belong-
ing to it, to his only dabghter; who, in concert with
her husband, My. Fisher of Wellingborough, afterwards
sold it to Mr. Estead, the present proprietor,

My grandfather had four surviving sons, Thomas,
John, Benjamin, and Josias. I shall give you such
particulars of them as my memory will furnish, not
having my papers here, in which you will find a more
minute account, if they are not lost during my ab-
sence.

Thomas had learned the trade of a blacksmith under
his father; but possessing a good natural understand-
ing, he improved it by study, at the solicitation of a
gentleman of the name' of Palmer, who was at that
time the principal inhabitant of the village, and who
encouraged, in like manner, all my uncles to cultivate
their minds. Thomas thus rendered himself competent
to the functions of a country attdrney; soon became
an essential personage in the affairs of the village ; and
was one of the chief mavers of every public enterprise,
as well relative to the county as the town of Northamp-
ton. A variety of remarkable incidents were :l‘old us pf
him at Eaton.  After enjoying the esteem and patron-

age
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age of ‘Lord Halifax, he died, January 6, 1702, pre~
aisely -four years before I was born. The recital.that
was made us - of his life and character, by some aged
persons of the village, struck you, I remember, as ex-
traordinary, from its analogy to what you knew.of my-
self. “ Had he died,” said you, * just four years later,
one 1night have supposed a transmigration of souls.”

John, to the best of my belief, was brought up to the
trade of a wool-dyer. .

Benjamin served his apprenticeship in London to a
sﬂk-dyer. He was an industrious man: I remember
him well; for, while I was a child, he joined my father
at Boston, and lived for some years in the house with
us. A particular affection had always subsisted between.
my father and him ; and I was his godson. - He arrived
to a great age. He left behind him two quarto volumes
of poems in manuscript, consisting of little fugitive
pieces addressed to his friends., He had invented &
short-hand, which he taught me, but having never
made use of it, T have now forgottenit. He was aman
of piety, and a constant attendant on the best preachers,
whose sermons he took a pleasure in writing down
according to the u;pedltmy method he had .devised, -
Many volumes were thus collected by him. He was
also extremely fond of politics, too much so, perhaps, -
for his situation. I lately found in London a collection -
which he had made of all the principal pamphlets rela-
tive to public affairs, from the year 1641 to 1717.
Many volumes are wanting, as appears by the series of
numbers; but there still remain eight in folio, and-
twenty-four in quarto and octavo. The collection had
fallen into the hands of a second-hand bookseller, who,:
knowing me by having sold me some books, brought it

to
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tome. My uncle, it:seems,  had left it behind him on
his departure for America, about fifty years ago. I
found various notes of his writing incthe:margins. - His
grandson, Samuel, is now living at Boston. . -

Our -humble family had early embraced .the Refor=
mation. They remained faithfully attached during the:
reign of Queen Mary,:when they were in.danger of
being molested on account of theirzeal against popery.
They had an English bible, and, to conceal it the more
securely, they conceived the project of fastening it,
* open, with pack-threads across the leaves, on the inside.
of thelid of the close-stool. When my great-grandfa-.
ther wished to read to his family, he reversed the lid of
the close-stool upon his knees, and passed the leaves.
from one side to the other, which were held down on.
each by the pack-thread. One of the childien was.
stationed at the door, to give notice if he saw thie proc-
tor (an ofticer of the spiritual court) make his appear-.
ance: in that case, the lid was restored to its place,
with the Bible concesled under it as before, I had
this anecdote from my uncle Benjomin. k

“The whole family preserved its attachment to the
Church of England till towards the close of the reign
of Charles II. when certain ministers, who had been
¢jected as nonconformists, having held conventicles in
Northamptonshire, they were joined by Benjamin and-
Josias, who adhered to them ever after. The rest of.
the family continued in the episcopul church.

"My father, Josias, married ealy in life: He went,
with ‘his wife and three children, to New Englaund,
about the year 1682. Conventicles being at that-time’
proliibited bylaw, and frequently disturbed, some con<
siderable persons of his acquaintance determined.to go.

5 to
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to Americe;, where they hoped to enjoy the free exer«
cise of their religion, and my father was prevailed on
to dccompany them.

My father had also by the same wife, four childten
born in America, and ten others by & second wife; mak-
ing in all seventeen. - I remember to have seen thirteen
seated together at his table, who all arrived to years of
maturity, and were married. I was the last of the sons,
and the youngest child, excepting two daughters, I
was born at Boston in New England. My mother, the
second wife, was Abiah Folger, daughter of Peter
Folger, one of the fitst eolonists of New England, of
whom Cotton Mather makes honourable mention, in
his Ecclesiastical History of that province, as “ a pious
and learned Englishman,” if 1 rightly recollect his ex-
pressions. I have been told of his having written
variety of little pieces; but there appears to be only
one in print, which I met with many years ago. It
was published in the year 1675, and is in familiar
verse, agreeably to the taste of the times and the coun-
try. The author addresses himself to the governors
for the time being, speaks for liberty of conscience,
and in favour of the anabaptists, quakers, and other
sectaries, who had suffered persecution. To this per-
secution he attributes the war with the natives, and
other calamities which afflicted the country, regarding
them as the judgments of God in punishment of so
odious an offcnce, and he exhorts the government to
the repeal of laws so contrary to charity. The poem
appeared to be written with a manly freedom and a.
pleasing’ simplicity. I recollect the six concluding
lines, though I have forgotten the order of words of the
two first; the sense of which was, that his censures

were
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were dictated by benevolence, and that, of ‘conses
quence, he wished to be known as the author; beeause;
said he, I hate from my very soul disgimulation :

From Sherburn,® where I dwell,

I therefore put my name,
Your friend, who means you. well,

PETER FOLGER.

My brothets were all put apprentices to differeit
trades.  With respect to myself, I was sent, at the age
of eight years, to a grammar-school. My fathei des«
tined me for the chmch dnd already regarded me as
the chaplain of the family. The plomptltude with
which' from my infancy I had leatned to read, for I do
not remember to have been ever without this acquire-
ment, and the encouragement of his fiiends, who as=
sured him that I should one day certainly becomé &
tan of letters, confirmed him in this design. My uti-
¢le Benjamin approved also of the scheme, and pro-
mised to give me all his volurhes of selmons, wutteh,

a5 I have said, in the short-hand of his i mventxon, 1f
I would take thé pains to learn it.

I remained, however, scarcely a yeai at the gramimiar:
school, a.lthough in this short interval, I ]nd riseii
ftom the middle to the head of my class, from thence
to the class inumediately above, and was to pass, at the
énd of the year, to the one fiext i order. But niy fa-
fher, burdened with a numerous family, found that he
was lncapable, without subjecting himself to difficul-
ties, of providing for the expences of a collegiate edu-

* Town in the island of Nantucket,
VOL. 1, cation ; -
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cation ; and considering besides, as I heard him say
to his friends, that persons so educ: ated were often
'poorly provided for, he renounced his first intentions,
took me from the grammar-school, and sent me to a
school for writing and aritlnnetic, kept by a Mr. George
Brownwell, who was a skilful master, and succeeded
very well in his profession by employing gentle means
only, and such as were calculated to encourage his
scholars. Under him I soon acquired an excellent
hand ; but I failed in arithmetic, and made therein na
sort of progress. ‘

At ten years of age, I was called home to assist my
father in his occupation, which was that of a soap-
‘boiler and tallow-chandler ; a business to which he had
served no apprenticeship, but which he embraced on
‘his arrival in New England, because he found his own,
that of dyer, in too little request to cnable him to
maintain his family, I was accordingly employed in
cutting the wicks, filling the moulds, taking care of
the shop, carrying messages, &e.

This business displeased me, and 1 {clt a strong in-
clination for a sca life; but my father set his face
against it. The vicinity of the water, however, gave
me frequent opportunities of venturing myself both
upon and within it, and I soon acquired the art of
swimming, and of managing a boat. When embarked
with other children, the heln was commonly deplfted
to me, particularly on difficult occasions; and, in
every other project, I was almost always the lezxde£
of the troop, whom 1 sometimes involved in embm-
rassments. I shall give an instance of this, which de-
monstrates an early disposition of mind for public” en-

terprises,,
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terprises, though the one in question wes not conduct-
ed by justice. -

The mill-pend was terminated on one side by a marsh,
upon the. borders of which we were accustomed to
take our stand, at high water, to angle for small fish.
By dint of walking, we had converted the place into,
a perfect quagmire. My proposal was to erect a wharf
that should afford us firm footing ; and I pointed out
to my companions a large heap of stones, intended for
the building & new house near the marsh, and which
were well adapted for our purpose. Accordingly, when
the workmen retired in the cvening, I assembled a
number of my play-fellows, and by labouring dili-
gently, like ants, sometimes four of us uniting our
strength to carry a single stone, we removed them all,
“and constructed our little quay. The workmen were
surprised the next morning at not finding their stones ;
which had been conveyed to our wharf. Enquiries
‘were made respecting the authors of this conveyance ;
we were discovered ; complaints were exhibited against
s 3 and many of us underwent correction on the part
«of our parents ; and though I strenuously defénded the
utility of the work, my father at length convinced me,
that nothing which was net strictly honest could be

useful. :
. It will not, perhaps, be uninteresting to you to
know what a sort of man my father was. He had
an excellent constitution, was of a middle size, but well
made and strong, and extremely active n whatever he
undertook. He designed with a degree of neatness,
and knew a little of music. His voice was sonorous
and agreeable ; so that when he sung a psalm or hymn,
with the accompanxmem of his violin, as was his fre-
cQ quent
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quent practice in an evening, when the labours of the
day were finished, it was truly delightful to hear him,
He was versed also in mechanics, and could, upon oc-
easion, use the tools of a varigty of trades. But hig
greatest excellence was a sound understanding and solid
Judgment, in matters of prudence, both in public aud
private life, 1In the former, indeed, he never engaged
because his numerous family, and the mediocrity of
his fortune, kept him unremittingly employed in the
duties of his profession. But [ well remember, that
the leading men of the place used frequently to come
and ask his.advice respecting the affuirs of the town,
or of the church to which he belonged, and that they
paid much. deference to his opinion. Individuals were
also in the habit of consulting him in their private
sffairs, and he was often chosen arbiter between con-
tending parties. ] i
He was fond of having at his table, as often as pos-
sible, some friends or well-informed neighbours, ca-
pable of rational conyersation, and he was always care-
ful to-introduce useful or ingenious topjcs of discourse,
which might tend to form the minds of his children.
By this means he carly attracted oyr attention tq what
was just, prudeat, and beneficial, in the conduct of
life. He never talked of the meats which appeared
upon the table, neyer discussed whether they were well
or ill. dressed, of a good or bad flavour, high-seasoned
- or otherwise, preferable or inferior to this or that dish
of a gimilar kind. Thus accustomed, from my mhmcy,
to the utmost. inattention as to these objects, I have
been perfect]y regardless of what kind of food was be=
fore me; and I pay so little attention to it even now,
that it would be a hard matter for me to recollect, a
few
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few hours after I had dined, of what my dinner had
vponmsted When travelling, I have particularly expe~
rienced the advantage of this habit; for it has often
happened to me to be in company with persons, who,
having a more delicate, because a more exercised taste,
have suffered in many cases considerable incanveni-
ence ; while, as to myself, I have had nothing to de-
gire. - :

My mother was likewise possessed of an excellent
constitution. ~ She suckled all her ten children, and I
nevey heard either her ar my father complain of any
other disorder than that of which they died : my father
at the age of cighty-seven, and my mother at eighty~
five. They are buried together at Boston, where, a
few years ago, | placed a marble over their grave,
with this inscription :

¢ Here lic
* Jostas FrangLin and Aviau his wife: They lived together with re-
¢ ciprocal affection for fifty-nine years; and without private fortune,

* without Jucrative employment, by assiduous lsbour and honest indus-
*“ try, degently supported a numerous family, and educated with success,
‘¢ thirteen children, . and seven grangd children, Let this example, reader,
< encourage thee diligently to dlschm-ge the duties of thy calling, and to
*¢ rely on the support of divine' providenee,

¢ 1{e was pious and prudent,
“ She discreet and virtuous.
“ Tlxeu‘ youngest sou, from a sentiment of filial duly consecx.\lca

“ thi§ stone
“to their memory.”

Ipe;celve, by my rambling dlglessmns, that T am
forOng old. But we do not dress for a puvata com-

Pany as for o formal bull, 'Ihlb chCWCS, PClhaPﬁ’ the
pame of nce,lmcnce

Ta
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To return. I thus continued employed ‘in ‘my fus
ther’s trade for the space of -two years ; that is to say;
nill I arrived at twelve years of age. About this time
my brother John, who had served his apprenticeship
in London, having quitted my father, and being mar-
sied and settled in :business: on his ‘own account at
Rhode Island, T was destined, to all appearance to sup-
ply his place, and be a candle-maker all my life : bug
my . dislike of this occupation continuing, my father
was apprehensive, that, if a more agreeablc one were
not offered me, I might play the truant and escape to
sca ; as, to his. extreme mortification, my brother Jo-
sias had done. He therefore took me sometimes to see
masons, coopers, braziers, joiners, and other mecha-~.
nics, employed at their work ; in order to discover the
bent of my inclination, and fix it if he could upon
some occupation that might retain me on shore. 1
have since, in consequence of these visits, derived no
small pleasure from seeing skilful workmen handle their
tools; and it has proved of considerable benefit to have
acquired thereby sufficient knowledge to be able to
make little things for myself, when I have had no me-
chanic at hand, and to construct small machines for my
experiments, while the idea I have conceived has been
fresh and strongly impressed on my imagination. ,

My father at length decided that I should be a cut-
ler, and I was placed for some days upon trial with my
cousin Samuel, son of my uncle Benjamin, who had
learned this trade in London, and had established him-
self at Boston. But the premium he required for my
apprenticeship displeasing my father, I was recalled
home. . .

5 » From
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~From my earliest years I had been passionately fond
of reading, and I laid out in books all the money I
could procure. ‘I was particularly pleased with accounts
of voyages. My first acquisition was Bunyan’s collec~
tion in small separate volumes. These I afterwards
sold - in. order to buy an historical collection by R.
Burton, which  consisted of small cheap volumes,
amounting in all to about forty or fifty. My -father’s
little library was principally made up of books of prae=
tical and polemical theology. I read the greatest part
of them. I have since often regretted that at-a ‘time
when I had so great a -thirst for knowledge, more eli-
gible books had not fallen into my hands, ‘as it was
then a point decided that I should not be educated for’
the church. There was also among my father’s books,’
Plutarch’s Lives, in which I read continually, and I
still regard as advantageously employed the time de-
voted to them. I found besides a work of De Foe's,
entitled an Essay on Projects, from which, perhaps, I
derived i impressions that have since influenced some of
the principal events of my life.

My inclination for books at last' determined my father
to make me a printer, though he had already a'son in
that profession. My brother had returned from Eng-
fand in 1717, with a press and types, 'in order to esta-
blish a printing-house at Boston.” This business pleased
me much better than that of my father, thouo‘h I had
still a predilection for the sea,” To prevent the effects :
which might result from this inclination, my fathér was -
impatient to see me engaged with my brother. "I held
back for some time 3 at length, however, T suffercd
myself to be persuaded, and sw;m,d my indentures, be-
mg then only twelve years of age. It was agreed that

1 should



16 LIFTE OF DR, FRANXKLIN.,

1 should serve as an apprentice to the age of twetity-
one, and shduld receive Joumeyman s wages only duy-
ing the last year.

In a very short time I made great proficiency in this
business, and became very serviceable to my brother.
Ihad now an opportunity of procuring better books.
The acquaintance I necessarily formed with booksel-
lers’ apprentices, enabled me to borrow a volume now
and then, which I never failed to return punctually and
without injury. " How often has it happened to me to
pass the greater part of the night in reading by my
béd-side, when the book had been lent me in the even:
ing, and was to-be returned thé next morning, lest it
might be missed or wanted !

At length, Mr. Matthew Adams, an ingenious trades:
man, who had a handsome collection of books, and
who frequented our printing-house, took notice of me.
He invited me to see his library, and had the goods
ness to lend me any books I was desirous of reading.
I then took a strange fancy for poetry, and composed
several little picces. My brothm, thinking he might
find his account in it, cncoumgod me, and engaged
me to write two ballads. One, called the Light-house
Tragedy, contained an account of the shipwreck of
captain Worthilake and his two daughters ; the othef
wag a sailot’s song on the capture of the noted pirate
called Teach, or Blackbeard. They were wretched
verses in point of style, mere blind-men’s ditties. When
printed, he dispatched me about the town to sell themn.
The first had o prodigious run, because the everit was
recent, ‘and had made a great noise.’

My vanity was flattered by this success ; but my fas
ther checked my Lxultatlon, by rldlcuhn'r my producs

tions
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tions, and telling me that versifiers were always poor.
I thus escaped the misfortunc of being a very wretched
poet. But as the faculty of writing prose has been
of great service to me in the course of my life, and
principally contributed to my advancement, I shall
relate by what means, situated as L was, I acquired the
small skill I may possess in that way.

There was in the town anothér young man, a greut
lover of books, of the name of John Collins, with
whom I was intimately connected.  We frequently en-
gaged in dispute, and were indeed so fond of ar gumen-
tation, that nothing was so agreeable to us-as a war of
words. This contentious tu;l\)u, I would observe by
the bye, is in danger of becommg a very bad habit;
and frequently renders-a man’s company insupportable,”
as being no otherwise capable of 111du]gencc than by
an indiscriminate contradiction. Indepmdult]y of the
acrimony and discord it introduces into conversation,
it is often productive of dislike, and even hatred,
between persons to whom friendship is indispensibly
necessary. . I acquired it by reading, while I lived
with my father, books of religious controversy. I have
since remarked,. that men of sense seldom fall: into this
error: Jawyers, fellows ol universitics, and persons of
every profession educated at Edinburgh, excepted.

Collins and I fell one day into an argument, relative
to the education of women ; namcly, whether it was
proper to instruct them in the sciences, and whether
they were competent to the study. Collins supported
the negative, and aflirmed that the task was beyond
their capacity, I maintained the opposite opinion, &
Jittle perhaps for the pleasure of disputing. He was
naturally more cloquent than 1; words flowed. co-

YOL. 1. ‘ n a piously
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piously from his lips; and frequently I thought myself
vanquished, moré by his volubility than by the force of
his arguments. We separated without coming to s
agreement upon this point, and ds we were not to se¢ -
each other again for some time, I committed 'my
thoughts to paper, made a fair copy, and sent it him,
He answered, and T'replied. Three or four letters had
been written by cach, when my father chanced to
light upon my papers and read them. Without en-
téring into the merits of the cause, he embraced the
opportunity of speaking to me upon my manner of
writing. He observed, that though I had the advan-
tage of my adversary in correct spelling and pointing;,
whmh [ owed to my occupation, I was greatly his in-
ferior i elegante of expression, in arrangement, and
perspicnity, Of this he convinced me by several ex-
amples, 1 felt the justice of his remarks, became more
attentive to language, and resolved to make every ef-
fort to improve my style.

Amidst these resolves an odd volume of the Spectas
tor fell into my hands, This was a publication I had
never secn. I bought the volume, and read it agein
and again. T was enchanted with it, thought the style

éxcellent, and wished it were in my power to imitate
it.  With this view I selected some of the papers, made

short summaries of the sense of cach pexiod, and put
them for a few days aside. I then, without looking at
the book, endeavoured to restore the essays to their
due form, and to express ench thought at length,
as it was in the original, employing the most appro~
prmte words that occurred to my mind. T afterwards
compared my Spectator with the original; I per-
teived some faults, which I corrected: but T found
that I wanted a fund of words, if | may 50 express my-

self,
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self, and a facility of recollecting and cmploying them,
which I thought I shoeuld by that time have acquired,
had 1 continued to make verses. The continugl need
of words of the same meaning, but of different lengths
for the measnre, or of different sopnds for the thyme,
would hgve obliged me to seek for a val'ipgy of sy;
nonymes, and have rendered me master of them. From
this belief, I took some of the tales of the Spectator
and turped them. into verse ; and after a time, when I
had syfficiently forgotten them, I again converted themy
into prose.

. Sometimes also I mingled all my summarics tog
ther; and a few weeks after, endcavoyred to arrange
them in the besgt order, before I attempted to form the
periods and complete the.essays. This I did with a
view of acquiring method in the arrangement of my
thoughts. On comparing afterwards my performance
with the original, many faults were apparent, which I
corrected 5 but 1 had” sometimes the satisfaction to
think, that, in certain particulars of little importance,
Thad been fortunate enough to improve the order of
thought or the style ; and this encouraged me tybf}}o\pﬂé
that I should succeed, in time, in writing decently in
the English language, which was one of the great ob-
jects of my ambition,

. 'The time which I devoted to these exercises, and to
reading, was the evening after my day’s labour was
finished, the morning before it began, and Sundays
Wwhen I could escape nttending divine service.  'While
1 lived with wmy father, he had ingisted on my punctual
attendance on public worship, and I still indeed consi-
dered it as a duty, but a duty which | thought I bad
o time 10 practise. '

[

D2 When
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- 'When about sixteen years of age, a work of Tryoti\
fell into my hands, in which he recommends vegetable
diet. I determined to observe it. My brother being a
bachelor, did not keep house, but boarded with his ap-
prentices in a ncighbouring family. My refusing to éat
animal food was found inconvenient, and I was often
scolded for my singularity: 1 attended to the mode in
which Tryon preparcd some of his dishes, purtiéu]arly
how to beil potatoes and rice, and make hasty puddings;
I' then said to my brother, that if he would allow me
per week half what he paid for my board, T would un-
dertake to maintain myself. The offer was instantly
embraced, and I soon found that of what he gave me,
I-was able to save half. This was a new fund for the
urchase of books; and other advantages resulted to
me from the plan, When my brother and his workmen
left the printing-house to go to dinner, I remained be-
hind ; and dispatching my frugal meal, which frequently
consisted of a biscuit only, or a slice of bread and a
bunch of raisins, or a bun from the pastl'y~coo](’s, with
a glass of water, I had the rest of the time, il their
return, for study; and my progress therein was propor-
tioned to that clearness of ideas, and quicknessof con-
ception, which are the fruit of temperance in cating
and drinking. : :
- Tt was about this period, that having one day been
put to blush formy ignorance in the art of calculation,
which 1 had twice failed to learn while at school, 1 took
Cocker's Treatise of Arithmetie, and went through it
-myself with the atmost ease. I also read a hook of
‘navigation by . Seller -and Sturmy, and - made myself
master of the little geometry it contains, but I never
Procecdcd far in this science. Nearly at the same time
o 1 read
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1 read Locke on the Human Understanding, and the
Art of Thinking, by Messrs. du Port Royal.

While labouring to form and improve my style, I met
with-an English Grammar, which T believe was Green-
wood’s, having at the end of it two little essays on'rhe-
toric and logic.  In the latter I found a model of dis-
putation, after the mapner of Socrates. Shortly after
I procured Xenophon's work, entitled Memorable
Things of Socrates, in which are various examples of
the same method. Charmed to a degrec of enthusiasm
with this mode of disputing, I adopted it, and re-
nouncing blunt contradiction, and direct and positive
argument, I assumed the character of anhumble ques-
tioner. The perusal of Shaftsbury and Collins had
made me a sceptic; and being previously so as to many
doctrines of Christianity, 1found Socrates’s method to
be both safest for myself, as well as the most embarras-
sing to thase against whom 1 employed it. It soon af-
forded me singular pleasure; 1 incessantly practised it
and' became very adroit in obtaining, even from per-
sons of superior understanding, concessions of which
they did not foresee thie consequence. Thus I involved

them in difficultics from which they were unable to ex-
tricate themselves, and sometimes obtained victories,

which neither my cause or my arguments merited.
This method I continued to employ for some years;
but I afterwards abandoned it by" degrees, retaining
only the habit of expressing.myself with modest diffi-
dence, and never making use, when 1 advanced any
proposition which might be controverted, of the wor ds
certainly, undoubtedly, or any others that might give
the appearance of. being obstinately uttuchcd to my
opinion. I rather said, I imagine, 1 suppose, or it ap-
pears



292 IAFE OF DR, FRANKLIN,

pears to me, that such a thing is so or so, for such and
such reasons; or it is s0, if I am not mistaken. Thig
habit has, I think, been of considerable advantage to
me, when I have had oceasion to impress my opinion
on the minds of others; and persuade them to the
adoption of the measures I have suggested. And since
the chief ends of conversation are, to inform or be in-
formed, to please or to persuade, I could wish that in-
telligent or well-meanmg men would not themselves dj-
minish the power they possess of being useful, by a -
positive and presumptuous manner of expressing them-
selves, which scarcely ever fails to disgust the hearer,
gnd is only calculated to excite opposition, and defeat
every purpose for which the faculty of speech has been
bestowed on man. In short, if you wish to inform, a
positive and dogmatical manner of advancing your
opinion may provoke contradiction, and prevent your
being heard with attention, On the other hand, if,
with a desire of being informed, and of benefiting by
the knowledge of others, you express'yourselves as being
strongly attached to your own opinians, modest and
sensible men, who do not love disputation, will leave
you in tranquil possession of your errors, By fblloWi.ng
such' n method, you cen rarely hope to please your
auditors, concilinte their good-will, or work conviction
-on those whom you may be desirous of gainipg over to
your views, Pope judiciously observes,

Men must be taught, as if you taught them not,
And things unknown propos’d—as things forgot,

- And in the saine poem he afterwards advises ys
To speak, though sure, with sceming diffidence,

5 He
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He might have added to these lines, one that he ﬁas
- coupled elsewhere, in my opinion, with less propriety.
Rt is thig: -

For want of modesty is waunt of sense.

If 'you ask why I say with Zess propnety, I must give
you the two lines together :

Ymmodest words admit of no defence,
For want of decency is want of sense,

Now want of sense, when a man has the misfortune to
be so circumstanced, is it not a kind of excuse for
want of modesty ? And would not the verses have been
more accurate if they had been constructed thus:

Immodest words admit but this defence,
That want of decency is want of sense.

But I leave the decision of this to better judges than
mysel‘f ‘

In 1720, or 1721, my brother began to print a new
pubhc paper. It was the second that made its appesr-

ance in America, and was entitled, ¢ The New England

Courant,” The only one that existed before was the
“Boston News Letter.” Some of bis fiiends, I re-
member, would have dissuaded him from this undel-
taking, as a thing that was not likely to succeed asins
gle newspaper being, in_their opinion, sufficient for all
America. At present, howcvel . in 1771, there are no
less than twenty-five. But he carried his project into
exceution, and I was employed in distributing the co-
pies to his customers, after havmg assisted in composmg

and workmg them off,
Among

-~
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Among his friends he had a number of literary chae
racters, who, as an amusement, wrote short essays for
the paper,which gave it reputation and increased the sale, -
These gentlemen frequently came to our house. T heard
the conversation that passed, and the accounts they gave
of the favourable reception of theirwritings with the pub-
lic. Twas tempted to try my hand among them ; but, be-
ing still a child as it were, I was fearful that my brother
might beunwilling to print in his paper any performance
of which he should know me to be the author. I there-
fore contrived to disguise my hand, and having written
an anonymous piece, I placed it at night under the
door of the printing-house, where it was found the
next morning. My brother communicated it to his
friends, when they came as usual to sce him, who
read it, commented upon it within my hearing, and T
had the exquisite pleasure to find that it met with their
approbation, and that in the various conjectures they
inade respecting the author, no one was mentioned who
did not cnjoy a high reputation in the country for ta-
lents and genius. I now supposed myself fortunate in
my judges, and began to suspect that they were not
such exccllent writers as I had hitherto supposed them.
Be this as it may, encouraged by this little adventure,
I wrote, and sent to press in the same way, many other
pieces, which were equally approved : keeping the se-
cret till my slender stock of information and kn_owledgc
for such performances was pretty completely exhausted,
when I made myself known.

My brother, upon this discovery, begun to entertain
a little more respect for me; but he still regarded him-
self as -my master, and treated me as an apprentice,
lle thought himgelf entitled to the same scrvices from

me
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wme, a5, from ‘any-other: person. --On the contiary; I
conceived that in many instances; he.was too rigorouss:
and that, on the part of a brother; I'had & right to ex-*
pect greater indulgence. - Our disputes ‘were' frequently’
brought before my father; and either'my brother was’
generally wrong, or I was the better pléader of the two,
for judgment was commonly given in my. favour.- But:
my ‘brother ‘was passionate, and often .had recourse to.
blows=-a circumstance which I took in very ill part..
This severe-and - tyrannical treatment contributed, I
believe,’ to. imprint on my mind that aversion to ar-
bitrary. power, which' during 'my “whole life I have
ever preserved. My apprenticeship became insupporte
able to me, and I continually sighed for an opportunity
of shortening it, which at length unexpectedly offered.
An article inserted.in our paper, upon some poli-
tical . subject which I have now forgotten, . gave of-
fence ‘to the assembly. My brother was . taken into
custody, :censured_‘,‘x and ordered into confinement for a
month, because, as I presume, he would not discover
the author. I was also taken up, and examined before
the council ;. but- theugh I gave them-no - satisfaction,
they contented themselves with reprimanding, and then,
dismissed me ; considering me probably as bound, ‘in
guality of apprentice, to keep my master’s secrets,
The. imprisonment of my. brother kindled my resent-
ment, notwithstanding our private . quarrels.. During
ity cbntinwnce,lthc management of the paper:was en-
trusted to me, and I was. bold enough tv insert some
pasquenades against the governors, which highly pleased
my brother, while others began to'look upon me in:.an
unfavourable point of view, congidering me as a'young
witinclined to satire-and lampoon.. o
‘ ‘ B My
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My brother’s enlargement was accompanied with an-
arbitrary order from the house of the assembly, ¢ That
4 James Franklin. should no longer print the newspaper
« entitled ¢ The New England Courant.”” 1In this con-
juncture, we held a consultation of our friends at the:
printing-house, in order to determine what was proper
to be done. Some proposed to evade the order, by
changing the title of the paper: but my brother, fore-
sceing inconveniences that would result from this step,
thought it better that it should be in future printed in
the name of Benjamin Franklin; and to avoid the cen-
sure of the assembly, who might charge him with stilj
ptinting the paper himself under the name of his appren-
tice, it was resolved that my old indentures should be
given up to me; with a full and entire discharge written
on the back, in order to be produced upon anemergency ;
but that, to secure to my brother the benefit of my
service, I should sign a new contract, which should be
kept secret during the remainder of the term. This
was a very shallow arrangement. It was, however,
carried into immediate execution, and the paper con-
tinued, in consequence, to make its appearance for
some months in my name. At length a new difference
arising between my brother and me, I ventured to take
‘advantage of my liberty, presuming that he would not
dare to produce the new contract. It was undoubtedly
dishonourable to avail myself of this circumstance, and
I reckon this action as one of the first errors of my life;
but I was little capabie of estimating it at its truc value;
embittered as my mind had been by the recollection of
the blows I had received. Exclusively of his passionate
treatment of me, my brother was by no means‘a man
of an ill temper, and perhaps my manners bad too
- G much



LIFE OF DR. PRANKLIN. 2%

much impertinence not to afford it a very natural pre-
text.

- When he knew that it was my deterrination to quit
him, he wished to prevent my finding employment else-
where. - He went to all the printing-houses in the town,
and prejudiced the masters ‘against me—who ‘accord-
ingly refused to employ me. . The idéa then suggested
itself to me of going to New York, :the nearest town in
which there was a printing-office. Farther reflection
confirmed me in the design of leaving Boston, where I
had already rendered myself an object of suspicion to
the governing party. It was probable, from the arbi-
trary proceedings of the assembly in the affair of my
brother, that, by remaining, I should soon have heen
exposed to difficulties, which I had the greater reason to
apprehend, as, from my indiscreet disputés upon the
subject of religion, I began to be regarded by pious souls
with horror, either as an‘apostate or an atheist. I came,
therefore, to aresolution: but my father, inthis instance
siding with my brother, I presumed that if 1 attemptedto
depart operily, measures would be taken to preventme.
My friend Collins undertook to favour my flight: © He
agreed for my passage with the captain of a New York
sloop, to whom he represented me as a young man of
his acquaintance, who had an affuir witha gitl of bad
character, whose parents wished to compel me to marry
her, and that of consequence I could neither make my
appearance, nor go off publicly. 1 sold part of my
books to procure a small sum of money, and went pri-
vately on board the sloop. By favout of a good wind,
I found myself in three days at New York, nearly three

. hundred miles from my home, at the age only of geven-
E2 teen
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‘teen years; without knowing an'individual in: the place,
and with very little money in my pocket. . 4
- The inclination 1 had felt for a sea-faring life had en-
tirely subsided, or I should now have been able to gra-
tify it ; but having another trade, and believing myself
-0 be a tolerable workman » I'hesitated not.to offer my
services ta the old Mr. William Bradford, who had been
the first printer in Pennsylvania, but had quitted that
province on account of a quarrel with George Keith,the
- governor. ;. He could not.give me employment himself, -
“having little to do, angd- already as many persons as he
“wanted ; but he told me that his son, printer at Philadel-
phia, had latelylost his principal workman, Aquilla Rose,
who was dead, and -that if I would go thither; he be-
lieved thathe would engage me. Philadelphiawas a hun-
dred milesfarther. I hesitatéd not to embark. in aboat in
~order tp repair, by the shortest cut of the sea, to Amboy,
leaving my trunk and effects to come after me by, the
~usual.and more tedious conveyance. - In crossing the
bay we met with a squall, which shattered to pieces our
totten sails, prevented us from entering’ the. Kill, and
tl.yey us upon Long Island, : |
Daring the squall, a drunken Dutchman, who hke
myself was a passenger-in the:boat, fell into the sea.
At the moment that he was sinking, Lscized him by the
- fore- -top, saved him, and drew-him on board. Thig
immersion sobered him a little, so that he fell asleep,
after having taken from his pockat a volume, which he
requested me to dry. This volume I found to be my old
favourite work, Bunyan’s Voyages, in Dutch, a. bequti-~
ful unpl ession on fine paper, with coppm«-pkxte en-
gruvmgs—--a dress in yhich 1 hud DEVEr seen i, in its
original
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ieriginallanguage. I have since learned. that it has

‘been translated into ‘almost all the’ languages of Eu-
: TOPE,:nnd next to the Bible, I am persuaded, it/is one
‘of the books which has had the greatest spread., Honest
John is the first, that I know of, who has mixed narra-
‘tive and dialogue together ; a mode of writing very.en-
:gaging to the reader, who in.the most iitevesting pas
sages, finds himself admitted as it were into the com-
‘pany, andipresent at the conversation. De- Foe hag
‘imitated it-with success in his Robinson Crusoe, his
-Moll Flaniders, and other works ; as also Richardson in
his Pamela, &e.
~ In approaching the island, we found that we had
made a part of the coast where it was not possible to
land, ‘on account ‘of  the strong breakers produced by
the rocky shore. 'We cast anchor and veered the cable
towards the shore. Some men, who stood upon the
‘brink, halloed,to us, while we did the same on our
‘part; but the wind was so high, and the waves so
‘noisy,. that we could neither -of us hear cach other.
There were'some cahoes upon the bank, . and we called

~

out to them, and made signs to Jprevail on them o™
«come and take us up; but cither they did not under- -

stand ns, of they deemed our request impracticable,
and withdrew. Night came on, and nothing remained
for us but to wait quietly the subsiding of ‘the wind;

1ill when, we determined, that is, .the pilot and I, to

sleep if possible. Tor that purpose we went below the
hat'ches,along with the Dutchman, who was drenched:
withwater. The sea broke over the boat, and reached

1S 1N our. retreat, so that we were presently as- coms

Ppletely drenched as he.
\ We
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. 'We had very little repose during the whole nights
but the wind abating the next day, we succeeded in
reaching Amboy before it was dark, after baving passe&
thirty hours: without provisions, and with no other
drink than a bottle of bad rum, the water upon which
we rowed being salt. In the evening I went to bed
with a very violent fever. I 'had somewhere read that
cold water, drank plentifully, was & remedy in such
cases. ' I followed the prescription, was in a profuse
sweat for the greater part of the night, and the fever
left me. The next day I crossed the river in a ferry-
boat, and continued my journey on foot. I bad fifty
miles to walk, in order to reach Burlington, where I
was told I should find passage-boats that would convey
me to Philadelphia. It rained hard the whole day, so
that I was wet to the skin. TFinding myself fatigued
‘about noon, I stopped at a paltry inn, where 1 passed
the rest of the day and the whole night, beginning to
regret that T had quitted my home. 1 made besides so
wretched a figure, that I was suspected to be some
runaway servant. This T discovered by the questions
that were asked me; and T felt that I was every mo-
ment in danger of being taken up as such. The next
day, however, 1 oontinued my journey, and arrived.in
the evening at an inn, eight or ten miles from Burling.
ton, that was kept by one Dr. Brown.

This man entered into conversation with me while I
_took some refreshment, and perceiving that I had read

a little, he expressed towards me considerable interest
and friendship. Our acquaintance continued during
the remainder of his life. I believe him to have been
what is called an itinerant doctor; for there was no

town
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town in_ England, or indeed in Europe, of which he
could not give a particular account. He was neither
deficient in understanding or literature, but he was a
sad infidel ; and, some years after, wickedly undertook
to travesty the Bible, in burlesque verse, as Cotton has
travestied Virgil. He exhibited, by this means, many
factsin a very ludicrous point of view, which would have
given umbrage to weak minds, had his wmk been pub-r
lished, which it never was. .

- 1 spent the night at his house, and reached Bulhnm-
tqn, the next morning. On my arrival, I had the mor-
tification to learn that the ordinary passage-boats had. -
sailed a little before. This was on a Saturday, and
there would be no other boat till the Tuesday following
1 returned to the house of an old woman in the town.
who had sold me some gingerbread to eat on my pas-
sage, and I asked her advice. She invited me to.take
up my abode with her till an opportunity offered for
me to embark., Fatigued with having travelled so far
on foot, I accepted her invitation. When she under-
stood that I was a printer, she would have persuaded me
to stay at Burlington, and set up my trade; but she
was little aware of the capital that would:be necessary
for such a purpose! I was treated while at her house
with true hospitality. She gave me with the utmost
good-will, a dinner of beef-steaks, and would accept of
nothing in return but a pint of ale.

Here I imagined myself to be fixed till the Tuesday
in the ensumg week 5 but walking out in the cvening
by the river side, I saw a boat with nnumber of persons
in it approach. It was going to Philadelphia, and the
company took me in. As there was no wind, we: could
enly make way with our oars. About midnight, not

perceiving
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perééiiri'n‘g the town, some of the company weie of-
opiniion that we must have passed it, and were unwilling,
to row any farther; the rest not knowing where we
were, it was resolved that we should stop. ‘We drew.
towards the shore, entered a creek, and landed near
some old palisades, which served us. for fire-wood, it
being-a cold night. in ‘October. Here we stayed till-
day, when .one of the company found the place in
which we were to be Cooper’s creek, a little above Phi-.
ladelphia ; which in reality-we perceived the moment
we were out of the creek. - We arrived on Sunday
about eight or nine o clock in the morning, and landed
on Market-street wharf.

I have entered into the particulars of my voyage, and'
shallin like manner describe my first entrance into this.
city, that youmay be able to compare beginnings so lit-
tle auspicious, with the figure I have since made,

On my arrival at Philadelphia' I was in my working’
dress, my best cloaths being to come by sca. 1 was co~
vered with dirt; my pockets were filled with shirts and
stockings; T was unacquainted with a single soul in the
place, and knew not where to seck for a lodging. Ta<
tigued with walking, rowing, and having passed the
night without sleep, I was extremely hungry, and alkmy
money consisted of a Dutch dollar, and about a' shil-
ling’s worth of coppers, which I gave to the boatmen
for my passage, As I had assisted them in rowing, they
refused it at first; but I insisted on their taking it. - A
man is sometimes more generous when he has little;
than when he has much meney; probably because, 'in -
the first case, he is desirous of concealing his poverty,

1 walked towards the top of the strect, looking engerly
on both sides, till I came to Market-street, where Tmet

a child
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a child with a loaf of bread. -Often had I made
my dinner on ‘dry bread. ‘I enquired where he had
bought it, and went straight to the baker’s shop which
he pointed out to me. I asked for some biscuits, ex-
pecting to find such as we had at Boston; but they
made, it seems, none of that sort at Philadelphia. I
then asked for a three-penny loaf; they made no loaves
of that price. Finding myself ignorant of the ‘prices,
as well as of the different kinds of bread, I desired him
to let me have three penny-worth of bread of some kind
or other. He gave me three large rolls. I was sur-
prised at receiving so much: I took them, however,
and having no room in my pockets; I watked on witha
roll under each arin, eating the third. In this manner
I went through Market-street to Fourth-street, and
passed the house of Mr. Read, the father of wmy fature
wife. She was standing at the door, observed me, and
thought with reason, that I made a very singular and
grotesque appearance.

I then turned the corner, and went through Chesnut—
street, eating my roll all the way; and having ‘made
this round, I found myself again on Market-strect
wharf, near the boat in which I arrived.” I'stepped in-
to it to take a draught of the river water ; und finding
myself satisfied with my first roll, I gave the other two
to a woman and her child, who had come down the i~
ver with us in the boat, and was waiting to continue
her journey. Thus refreshed, I regained the' street,
which was now full of well-dressed people, all going the
same way, I joined them, and was thus led to a large
Quaker’s meeting-house near the market-place.” -sat
down with. the rest, and after looking round me for

some time, hearing nothing said; and being drowsy from
VoL, L F
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my-last' night’s labour and want of rest, I fell intoa
sound sleep. In this state 1 continuedtill the ‘assembly
dispersed, when one of the congregation had the good-
ness to wakeme.  This was consequehtly the first house
I entered, or in which I slept; at Philadelphia.

I began again to walk along the street by the river
side ; and looking attentively in the face of every oné
I met, I at length pereeived a young quaker whose
countenance pleased me. . I accosted him, and begged
him to inform me where a stranger might find a lodgs
ing. We were then near the sign of the three Mari-
ners,” They reccive travellers here, said he, but it is
not a house that bears a -good character; if you will
go with me, I will shew youa better one.  He conduct-
ed me to the Crooked-billet, in Water-street: There I
ordered something for dinner, and during my meal g
number of curious questions were put to me ; my youth
and appearance exciting the suspicion of my being a
runaway. After dinner my drowsiness returned, and
threw myself upon a bed without taking off m y cloaths,
and slept till six o'clock in the evening, when I was
called to supper. T afterwards went to bed at a very
early hour, and did not awake till the next morning.

As soon as I got up I put myself in as° decent a trim
as I could; and went to the house of Andrew Bradford
the printer. I found his father in the shop, whom 1
had scen at ‘New York., Having travelled on horse-
back, he had arrived at Philadelphia before me. He
introduced me to his son, who received me with civility,
and gave me some breakfast ; but told' me he had no
occasion at- present for a journeyman, having- lately
procurcd-one.  He added; that there was another prin-
ter newly settled in the town, of the name of Keimer,

Q who
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who might perhaps employ me; and that in case of re-
fusal, I should be welcome to-lodge at his house, and-
he would give me a little work now and then, i}l some-
thing better:should"offer. -

Tlieuqld man offered to iﬂﬁ‘od“ce‘in§,§§o~l Ahe new:
printer.  When we were at his house: “ Neighbour,”
said he, “ 1 bring you a.young mml;inithefprimiﬂg bu~
siness ; perhaps you may. have need of hisl‘ services.”

. Keimer asked me some questions, put a-composing;
stick in my hand to see how 1 could work, and - then
said,: that at present he had nothing for me to.do, but
that he should soon be able to employ me.” - At the
same time taking old Bradford for an inhabitant -of the
town well-disposed towards him, he communicated his
project to him, and the prospect he had of success.
Bradford was careful not to discover theat he-was the
father of the other printer ; and frohr what IKeiner had
suid, - that he hoped. shoitly to be in possession-of the
greater part.of the business of the town, led-him by art-
ful questions, and by starting some dificulties, to_ dis-
<close.all his' views,  what his. hopes were founded upon,
and low he jntended to proceed. .I was present, and
benrd it all. T instantly saw that one of ‘the.two was a -
cunuing old fox, and the othery perfeet novice.  Brad-
ford, left me with Keimer, who was strangely surprised
when I informed him who the old man was,

T found Keimer's printing materials to consist of an
old damaged press, and a small fount of worn-out Eng-
lishJetters, with which he hinself was at work upon an
elegy on Aquila Rose, whom I have mentioned above,
an ingeniong young man, and of an excellent character,
highly esteemed in the town, secretary to the assembly,
and a very tolerable poet.. Keimer slso. made verses,

¥ e but
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but they were indifferent ones. - He could not be said
to write in verse, for his method was to set the lines as
they flowed. ffom his muse ; and as he worked without
copy, had but one set of letter-cases, and the elegy
would probably occupy all his types, it was impossible
~“for any one to assist him. I endeavoured to put his
press in order, which he had not yet used, and of which
indeed he understood nothing : and having promised to
come and work off his elegy as soon as it should be
ready, T returned to the house of Bradford, who gave
- me some trifle to do for the present, for which I had
my board and lodging, ‘

In a few days Keimer sent for me to print off his
clegy. He had now procured another set of letter-
cases, and had a pamphlet to re-print, upon which he
set me to work.

" The two Philadelphia printers appeared destitute of
every qualification necessary in their profession. Brad-
" ford had not been brought up to it, and was very illite-
rate. Keimer, though he understood a little of the bu-
siness, was merely a compositor, and wholly incapable
of working at the press. He had been one of the French
prophets, and knew how to imitate their supernatural
agitations. . At the time of our first acquaintance he ’
professed no particular religion, but a little of all upon
occasion. He was totally ignorant of the world, and a
great knave at heart, as I had afterwards an opportunity
of experiencing. :

Keimer could not endure that, working with him, I

.should lodge at Bradford’s. He had indeed a house,
but it was unfurnished ; so that he could not take me
in. He procured me a lodging at Mr. Read’s, his land-
Jord, whom I have already mentjoned. My, trunk and

' . effects
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effécts being now arrived, I thought of making, in the
eyés of Miss Read, a more respectable appearance than
when chance exhibited me to her viéw, eating my toll,
and wandering in the streets,

" From this period I-began to contract acquaintance
with such young people of the town as: were:fond of
read'mg, and spent my evenings with them agre’enbly,
while at the same ‘titne 1 gained money' by my- industry,
and, thanks to my frugality, lived contented. I thus
forgot Boston as much as possible, and wished every
.one to be ignorant of the place of my residence, except
myfriend Collins, to whom I ‘wrote, and who kept my
secret.

‘An incident however amrived, which sent me home
much sooner than I had proposed. I had a brother-in-
law, of the name of Robert Holmes, master of a trading
sloop from Boston to Delaware. Being at Neweastle,
forty miles ‘below Philadelphia, he heard of me, and
wrote to inform me of the chagrin which my sudden
departure from Boston had occasioned * my parents, and
of- the'affection which they still:entertained for me, as-
surmg me that, if T would return;: ‘every thmg should
e adjusted to my satisfaction; and he was very pres-
sing in his entreaties. 1 answered his letter, thanked
hxm for his advice, and explained the reasons which
had induced me to quit Boston, with such force and
‘clearness, that he was convinced I had been less to
blame than he had imagined.

* Sir William Keith, governor of the province, was at
‘Neweustle at the time. Captain Holmes, being by
chance in his company when he. received my letter,
took occasion to speak of me, and showed it him. The
-governor read it, and appealed surprised when he

- learned
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learned my age.” -He thought me, he said, a; young’
map- of, very promising talents, and that, .of conse-
quent:e,; I ought to'be encounraged ; that there were at
Philadelphia none but very ignoruut printers, and, that
if T were to set up for myself, he;had no doubt.of my
success ; that, for his own part;-he would procure me
all the puyblic ‘business, and would: render. e .every
other service in’ his,power. My brother-in-law. related
all this to me-afterwards at Boston; but I knew no-
thing of it at the: time';-when one day Keimer and I
being at work together near the window, we saw the
govémor and another gentleman, colonel ¥rench, of
Newcastle, handsomely dressed, cross the street, and
make directly for our house. We heard them at the
door, and Keimer believing it to be a visit to himself,
went immediately down : 'but ‘the 'governor enquired
for me, came up stairs, and, with a condescension and
politeness to which.I: had not at all beenaccustomed,
paid me many compliments, desired to be: acquainted
with me, obligingly reproached me for not having
made myself khown to him on my arrival in the town,
and wished me to accompany him to a tavern, where
he and colonel French were going 4o taste some excel-
lent Madeira.wine. V
I was, L confess, somewbat surprised, and-Keimer
appeared  thunderstruck. 1 went, however, with the
governor and the colonel to a- tavern at the corner of
Third-street, where, while we were -drinking - the Mai
deira, he proposed to me to establish. & printing-house. *
He set forth the probabilitics of success; and himself
and colonel French assured me that I should have their
‘protection and influence in obtaining the. printing of
tbe public papers of both gavernments; and as 1 ap.
peared
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peared te. doubt whether my father would assist me in
this enterprize; Sir William-said: that he would give me
a letter:to him; “in - which. ‘he would.reptesent the ad-~
vantages-of 'the scheme, in- a hght which - he had no
doubt would determine him. It was thus: concluded
that I should return to Boston by the. first vessel, with
the letter of recommendation, from the: governer to my
father. - Meanwhile the project was.to- be kept. ‘secret,
and I continued to work for Keimer as before. ‘

The governor sent every now and then to invite me
to-dine with him. I considered ‘this. as a .very : great
honour; and I was the: more sensible.of 'it, as he con-
versed with me in the most. aﬁ'al)le, faxmha.r, and
friendly manner 1mag1nable. /

Towards the end of April 1724, a small wvessel was
ready to sail for Boston. Ltook leave of Keimer; upon,
the pretext of going to-see my parents.. The governot
gave me a long letter, in.which he said many flattering
things.of me to my father ; and strongly recommended

the rproject. of: my: settling as ‘Philadelphia; . as a thing
which could not fail:te make my.fortune. -

Going. down the bay:we struck: on ‘e flat; and sprung
aleak. The weather was very tempestuous, and we
- were obliged to pump without intermission ; I took my

turn. -We arrived, however, safe and sound at Bosten,

afver about a fortnight's passage.

- T had- been" absent about. seven- complete months,
and my relations, during that interval, had received no
intelligence of me;: for my  brother-in-aw; Holmes,
Wwas not- yot returned, and had. not written: about me.
My unespested appearance. surprized the family; but
they were all:delighted at -seeing me: agein, -and, » ex~
cept iny ‘brother, -welcomed. me-home. : § weat to him

B at
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at the printing-house. I was better dressed than I had
ever been while in his service : I had a complete suit of
" clothes, new and ncat, a watchin my pocket, and my
purse was furnished with nearly five pounds sterling
money.  He gave me no very civil reception ;. and
having eyed me from head to foot, resumed his work.
The workmen asked me with eagerness where 1 had
Dbeen, what sort of a country it was, and how Lliked it.
I spoke in the highest terms of Philadelphia, the huppy
life we led-there, and expressed my intention of going |
back again, One of them asking what sort of money
‘we bhad, Idisplayed before them a handful - of silver;
which I drew from my pocket. This was s.curiosity to
which they were not accustomed, paper being the cur-
rent money, at Boston. . I failed not after this to:let
them see my watch; and at last, my brother continding
sullen and out of humour, I gave them a shilling to
drink, and took my leave. This. visit stung my- bro-
ther to_the soul; for when, shortly after, my mother
spoke to him of a reconciliation, and a desire to see
us upon good terms, he told her that I had so in~
sulted him before his men, that he would never forget
or forgive it: in this, however, he wag mistaken.. .
The,gowemoxs letter appeared to excite in my fa-
ther some surprize ; but he said llttle. After some
days, captain Holmes being returned, he showed it him,
asking him if he knew Keith, and what sort of a man
he was: adding, that, in his opinion, it proved very.
little discernment to think of setting up a boy in busi-
ness; who for three years to come would not be of an
age to be ranked in the class of men. Holmes, said
every thing he could in favour of the scheme ;. butmy
father firmly maintained its absurdity, and at last gave
| a positive
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u positive refusal.. - He wrote, however, = civil letter to
Sir William, thanking him for theproteétion he had so
obligingly offered me; but refusing to ‘assist me for the
present; because-he thought me ta6 young: to. be.en-~
trasted’ with: the conduct of so important an enterprise,.
and -‘which ‘would require so considerable ‘a sum of
money.
.My old .comrade-Collins, who: was a clerk -inz the.
post-office, charmed with the account.I gave of my,
newresidence, expressed a desire of going. thither
and while I waited my father's-determination, he set off
before me by land for Rhode Island, leaving his books,
which formed a handsome collection in mathematics.
and natural philosophy, to" be conveyed with mine to
New York, where he purposed to wait for me, ; )

My father, though he could not approve Sir Wil
liam’s proposal, ‘was yet pleased “that I had obtained:
so advantageous a recommendation as that of a person.
of ‘his rank, and that my industry and economy had.
enabled me to equip myself so handsoinely in' so short-
a-period. - Seeirig 'no appearance of accommodating
matters between my brother and me, he consented,
to my return to Philadelphia, advised me to be
civil to évery body, to endeavour to obtain general
esteem, and avoid satire and. sarcasm, to which he
thought I was too much inclined ; adding, that with.
Perseverance and prudent economy, I might, by the
time I became of age, save enough'to establish myself'
in business ; and that if a small sum should then be
wanting, he:would undertake to supply it.

This was all I could obtain from him, except some’
- trifling presents, in token of fiiendship from thim'and

VOL. 1. G - omy
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my mather. T embarked once more. for New York,
furnished at this timewith their approbation and blegs~.
ing. - The sloop having touched at Newport in Rhode’

Island, 1 paid a visit to my brother John, who had for
some - years heen settled there, and was married. He
had always been attached to me, and he received me
with great-affection. One of his friends, whose name
was Vernon, having a debt of about thirty-six pounds
due to him in Pennsylvania, begged me to receive it
for him,” and to keep the money till I should hear: from:
him : accordingly he gave me an order for that puts
pose. This affair occasioned me, in the sequel, miich:
ufieasiness,

* At Newport we took on board a number’ of -passen-:
gers ; among whom were two young womeén, and &
grave and sensible quaker lady with her servants.” I
had shown an 6bliging forwardness in rendering the:
queker some mﬁmg services, which led her, probably,
to-feel an interest in my welfare ; for when she saw a.
fomiliarity take -place, and every day increase, be-
tween the two young women and me, she took me aside
and said : Young man, 1 am in pain for thee. Thou
hast no parent to watch over thy conduct, and thou
seemest to be ignorant of the world, and the snares to:
which youth is exposed. Rely upon what I tell thee :.
* those are women of bad characters ; I perceive it'in all
their actions. - If thon dost not take care, they will lead
thee into danger. They are strangers to thee, and I
advise thee, by the friendly interest I take in thy pre-
servation, to form no connection with them.” * As I ap~
peated at first not to thike quite so-ill of them as she
did, she related many things. she had seen.and heard;

which
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which.had, escaped my attention, but whigh convinced
me that she was in the right. L thanked her for: her
obliging pdyige, and promised to.follow it, h
- Whenwearrived . at New Yotkythey informed ,me
Where»‘they/ lodged, . and . invited .ine.to' pomeand see
them. I.did not:however go, and it was. well L. did.
not; fap the next dey,: the ,captain; missing;;;g>si1vea
spoon -and: some other things which had beentaken
from the cabing-and knowing these women to. be pross
titutes, . procured a search-warrant, found the stolen
goods upon them, and had them pupished, And thus,
after having been saved from one rock - concealed uns
der water, -upon, which the vessel struck during our
passage, I escaped another of a still more dongerong
nature, « ‘ , -
- At New York I found myj} friend Colling, who had
arrived some time before. We had been intimaite from
our infancy, and had read the same books together ;
but he had the advantage of being able to devote more
tithe to veading and study, and an astonishing dispiosia
tion for mathematics, . n.which ‘he left me far behind
him.. When at Boston, ;1. had been accustomed :tg
pass with him almost all my leisure hours, He wag
then ‘a sober and industrious lad; his knowledge had
gained him a very general esteem, and he seemed to
promise to make an advantageous figure in society.
But, during my absence, he had unfortunately addiete
ed himself to brandy, and I learned, as well from hime
self ag from the report of others, that every day since
bis, arrival at New York he had beew intoxicated » and
had acted in g very extravagant manner. He had also
played, and lost.all hig money ; so that I was obliged
to pay his expences at the inn, amd to maintain him
¢3 during
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duning the rest of his journey; a burthen. ‘that way
~ery inconvehient to me.

The goyernor of New York, whose name was ' Ber-
net, hearing the captain say, that a young magp who
was & passenger in his ship had™a great number of
books, begged him to bring me to his house. 1 ac-
cordingly. went, and should have taken - Collins with
me, bad he been sober. The governor treated:me with
great civility, shewed me his library, which wasa very
considerable one, and we talked for some time: upon
books gnd authors. This was the second governor who
had honoured me with his attention, and to a poor boy,
as I was then, these little adventures did not fail to be
pleasing.

“'We arrived at Philadelphia. On the way I roceived
‘Vernon's money, without which we should have been
unabled to have finished our journey. '

* Collins wished to get employment as a merchant’s
clerk, but either his breath or his countenance 'bétlféyed
‘his bad habit; for, though he had recommendations he
met with no success, and continued to lodge and eat
with me, and at my expence. Knowing that I had
‘“Viernon’s money, he was.continually asking me-to lend
him some’ of it, promising to repay me as.s00n as he
should get employment. - At last he had drawn so much
of this money, that I was extremely alarmed at what
might become of me, should he fail to'make. good tho
deficiency. His habit of drinking did not at all dlmlmsh,
and was a frequent source of discord between us; for
when he had drank alittle too much, he was very head-.
strong.

Being one day.in a boat.together on the Delaware,
with some other young persons, he refused to toke his

turn,
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tarnfin rowing? +You shall tow.dor me, said he, till we
get home,---No; I rep’hed we'will! not yow: for you.—-
You shall, said he, or-rémain uponithe waterall night,
‘As you please.~--Let - us row,’ snid thé'rest of thé com-
‘pany; what signifies ‘whether he assists/or not. But,
already engry with -him- for his conduet’in otherze-
spects, I persisted in my refusal. ‘He then swore ‘that
he Would make meé tow; or would:shirow me out of ke
‘boat; andhe.made #p to me. As soon‘as he was within
-myreach 1'took him by the collar, gave him a violent
thrust, and threw him head foremost into the river. I
knew that he was a good swimmer, and’ was theréfore
under no apprehensmns for his life. 'Before he could
turn himself, we were able, . by a few strokes ‘of ot
oars, to place ourselves out of his reach; and whenever
he touched the boat, we asked him if he would row
striking his’ hands at the same time with the oars, to
make him let go his hold.  He was nearly suffocated
‘with rage, but obstmately refused making any promise
to row. - Perceiving, atlength, that his strength began
to be exhausted; ‘we ‘took him into the ‘boat, and con-
veyed him ‘home in the evening completely drenched,
The utmost coldness subsisted between us after this ad-
venture. At last the captain of a West-India ship,
who was commissioned to procure a tutor for the chil-

 dren of a gentleman at Barbadoes, meeting with Collins,
offered him the place. He accepted it, and took his
leave of me, promising to discharge the debt he owed
me-with the first money he should receive ; but I have
heard nothing of him since.

“The violation of the trust reposed in me by Vernon,
was one of the first great errors of my life; and it
proves thatmy father wasnot mistaken when he- supposed

me
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me too young to be iptrusted with the management of
inportant affairs, , But Sir William, upon reading his
letter, thought him too prudent. There was o differ-
ence, he said, between individuals: years of maturity
were not always accompanied with discretion, neithex
was youth in every instance devoid of it. Since your
father, added he, will not set you up-in business, I will
dosit myself. Make out a list of what will be wanted
from England, and I will send for the articles. . Yoy
shall repay me when you can, I am determined to have
@ good printer here, and I am sure you will succeed;
This was said with so much seeming, cordiality, that I
suspected not for an instant the sincerity of the offer. [
had hitherto kept the project, with which Sir William
had inspired me, of settling in business, a sccret at
Phxladelphla, and [ still continued to do so. Had my
reliance on the governor been known, some. friend bet-
ter acquainted with his character than myself, would
doubtless have advised me not to trust him; for 1 after-
wards learned he was universally known to be liberal of
promises, which he had no intention to perform. But
having never solicited him, how could I suppose his
offers to be deceitful :—-On the cont;ary, I believed him
to be the best men in the world, .

I gave him an inventory of a small prmtmg—ofﬁc(g,
the expence of which 1 had calculated at about a huga
dred pounds sterling. He expressed his approbatioki;
but asked, if my presence in England, that I mighs
choose the characters mysclf, and sce that every article
was good initskind, would notbe an advantage? Youwill
also be able, said he, to form some acquaintance there,
and establisha correspondence with stationers and book-
sellers. This I acknowledged wag desizable, That be-

ing
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ing the case; added he; hold- yourself in readiness to
go with the Annis. This was the annual vessel, and the
only one; at that time, which made regular voyages
between the ports of London and Philadelphia. = Bug
the Annis was not to sail for some months. I therefore
¢ontinued to work with Keimer, unbappy respecting
the sum which Collins had drawn from me, and almost
in contimial agony at the thoughts. of Vernoﬁ, who
fortunately made no demand of his’ money till several‘
years after.

‘In the account of my first voyage from Boston to
Philadelphia, T omitted, I believe, a trifiing circum-
stance, which will not, perbaps, be out of ‘place hete.
Duting a calm which stopped us above Block Island,
the ‘crew employed themselves in fishing for cods of
which they caught a great number. I had hitherto ad~
hered to my resolution of not eating any thmg"i’ﬁﬁt“l‘i‘ﬁd
possessed life; and T considered on this occasion, agree~.
ably to the maxims of my master Tryon, the capture
of every fish asa sort of murder, committed without:
provocation,’ since these animals had neither done, nm‘-:
were capable of ‘doing the smallest injury ‘to any one
that should justify the measure. This mode of rcason<
ing I conceived to be unanswerable. Meanwhile, I had
formerly been extremely fond of fish ; and when one of
these cod was taken out of the frying-pan, I thought
its flavour delicious. I hesitated somé timé ‘bétween'
Principle and inclination, till at last recollecting; that:
when the cod had been opened, some small -fish were
found in its belly, 1 said to mysclf if you cat ene an+/
other, T see no reason why we may not éat you. T dos
cordingly dined on’ the cod with no small degree of
pleasure, and have since continued to cat like the vepts
: of
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of mankind, returning only occdsionally to'my vegotas
ble plan. How convenient does it prove to beé ‘a rational
animal, that knows how to find erinvent aplausible
pretext for whatever it has an inclination to do'!

I continued to live upon good terms with Keimer,
who had not the smallest suspi¢ion of my projected
establishment. He still retained a portion of his former
enthusiasm ; and, being fond of argument, -we fre-
quently disputed together. - I was so much in the habit
of using my Socratic method, and had so frequently
puzzled hiln by my questions, which appeared at first
very distant from the point in debate, yet neverthelesd
led to it by degrees, involving him in diffieulties and
contradictions from which he was unable to ‘extiicate
himself, that he became at last ridiculously cauticus, and
would scarcely answer the most plain and- familiar.
question without previously asking me---What would
you infer from that? Hence he formed so ‘high ‘an
opinion of my talents for refutation, that he seriously,
proposed to me to become his colleague in the establish-
ment of a new religious scct. He was to propagate
the doctrine by preachmg, and I to refute every opé~
nent.

‘When he explained to-me his" ‘tenets, T found many
ahsurdities 'which I'refused to admit, unless he would

gree ‘in turn to adopt some of my opinions. Keimer
wore his bedrd long, because Mases had somewlicre
gaid, « Thou shalt not mar the cornérs of thy beard.”
He Likewise observed the Sabbath; and these were with:
him two very essential points. I disliked them both
but I consented to adopt them, provided he'would aéree‘
to abstain from animal food. I doubt, said he, whéther.

my constitution will be able to ‘suppdrt it. - I agstived

2 *“him
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him on the contrary he would find -himself the better
for it. He was naturally a glutton, and I.wished to
amuse myself by starving himisele consented to make
trial of this regimen, if. I weullitbear him company }
and in reality we continued it for three- months. A
woman in the neighbourhood prepared and brought us
our victuals, to whom I gidve a list of forty dishes; in the
composition of which there were entered neither flesh
nor fish. This fancy was the more agréeable to me ag
it turned to good account; for the whole expence of
our living did not exceed for each eighteen. pence a
week.

I have since that period observed several Lents with
the greatest strictness, and have suddenly returned again
to my ordinary diet, without experiencing the smallest
inconvenience ; which has Jed me to regard as of ne
importance the advice commonly given, of introducing
gradually. such alterations of regimen. T

I continued it cheerfully, but poor Keimer suffered:
terribly. Tired of the project; he sighed for the flesh--
potsof Egypt. Atlength he ordered a roast pig, and-
invited me and two of our female acquéintance.to dine:
‘with him; but the pig being-ready a little too soon, he:
could not resist the temptation, and eat it all up before
we arrived. . ‘

During the circumstances I have related, 1 had peid
some attentions to Miss Read. I entertained for her the
utmostesteem and affection; and I had reason to believe
that these sentiments were mutual. But we werg both-
young, scarcely more than eighteen years of age;. and
as I was on the point of undertaking a long voyage,
her mother thought it prudent to prevent matters being:
carried too far for the present, judging that, if. mar-..

YoL. L. H . mage
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ringe was our object, there would be more propriety it -
it dafter my return, when, as.at least I expected, I should
be estab’lished i xﬁyMness . Perhaps, - alsp, she
thought my expectatifiiwere not so well founded as 1
imagined. ) ‘
‘ ‘My maost intimate}kaeqanin‘tance at this time -were
Charles Osborne, Joseph Watson, and James Ralph:
young men who were all fond of reading. .The: two
first were clerks to Mr. Charles Brockdon, one of the
pri_ncipal'attomi'es in.the town, and the other clerk to
a merchant. - Watson was an upright, pious, and sens
sible yoimg man : the others were somewhat more loose |
in their principles of religion, particularly Ralph, whose ‘
faith, as well as that of Collins, 1 had. contributed.. to
shake ; each of whom made me suffer a very adequate
punishment. Osborne was sensible,, and- sincere and
affectionate in his. friendships;,but .too .muchinelined
to the critic in matters of literature. - Ralph was in-
genuous and shrewd, genteel in ks address, and ‘ex~
tremely eloquent. I do not rementber to'have met with
-a more agreeable speaker. They were both enamoured
of the muses, and had already evinced their pussion by
some small poetical productions.. . I
It was:a custom with us to take:n: charming walk;on
Sundays, in the woods that border the Skuylkil. " Here
we read together, and afterwards conversedon what we
vead..” Ralph was disposed to give himself .up entiraly
to poetry.. e flattered himself that he.should arrixe
at great eminence in the art, and even acquire a for-
tune, The sublimest poets, he pretende@, when they
first began to. write, committed as many faults ag him-
self. Osborne endeavoured to dissuade him, by“ as-
suripg him that he had no genius_for poctry, and ads
" vised
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vised him'to stick’ to-the tradei-in which he had been
brought up. In the road of commerce, said he, you
will be ‘sure, by diligence and: assiduity, though you
have no capital, of so far succeeding as to'be employed
as a factor ;" and may thus, in time,. acquire the means
ofusetting up for yourself. 1 concurred in these senti-
Inents, but at the same time expressed: my:apprabation
of:amusing ourselves rsometimes ‘with ‘poetry, with. a
view to-improve our style. In:consequence of this it.
was proposed,. ‘that, at our next meeting, each of us
should bring s copy of verses.of his own composition.
Qur- objéct-in this competition. was ;to. benefit cach
other by our mutual remarks, criticisms, and corree-
tions ; and-as stylepa‘nds'expression:th;é all'we had,in
view, we excluded. every idea of invention; by agrecing
that our task should be a version of the ecightcenth
psalm,}:,;j‘g”which is des¢ribed the. descent of the Deity.
_The. tiffie of our. meeting drew near; when ‘Ralph
called upon me, and tald me thiat his performance, wus
ready; - I-informed him that I had been idle, .and, not
muchdiking the: task, had done hotlliglg,,; He shewed
" me his ‘piece; and: asked me what I thought. .of SRS |
’ expressed myself in- terms: of, warm, ,approbation ; ~be-
canse it really appeared to. have. considerable mcrit.
He  then said, Osborne will never acknowledge the.
smallest degree . of exeellence in any: production. of
“mine. Envy alone dictates to him a thousand, anirhad;
vesions. Of you he is not so jealous: I wish, theres
fore, you would take the verses, and produce them o3
your.own., I will,pretend not to ‘have had leisure_ to .
writeiany thing, We shall then see in what mgnner he
- will speak of them. I agreed to this little artifice, angd
’ o ne immediately



52. LiFE OF DR. va‘RAN,KLl‘N,

immedjately ‘transcribed the verses to prevent all stis~
chxon,. S

+We met. Watson s performance was the:first that
was‘reha_d ;. it had some beauties, but many faults, We
next read Osborne’s, which was much better. Ralph
did it justice, remarking e few imperfections, and ap-
plauding such paits as were excellent.  He had himself
nothing to show.. It wasnow my turn.: I made some
difficulty ; seemed as if T wished to be excused; pres
tended that 1 had had no.time to make corrections;
&c. No excuse, however, was admissible, . and, ithe
piece must be produced. ' It was read, and re-read.
Watson and Osborne immediately resigned the palm;-
and united in applauding it. Ralph alone made a few
remarks, gnd proposed -some alterations; but. I des
fended my text.  Osborne.agreed with me, and told.
Ralph that he was no more able -to crmmse than: he

was able to.write.

- 'When Osborne was alone with me, he expressed him.
self still more strongly in favour of what he considered.
as.my performance. He pretended that he had put
some restraint upon himself before, apprehensive of my
construing his commendation into flattery. But who
would have suppmed, said he;  Franklin to be capable
of, such a composition? What painting--—-what energy
—-what fire! . He has surpassed the original. In his
common conversation he appears not to have & choice
of words ; he hesitates, and is at a logs---and yet, good
God, how he writes!

At our next meeting Ralph discovered the trick
we -had played ‘QOsborne, who - was rallied without

mercy.
By
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By this adventure Ralph was fixed in his detérmina-.
tion of hecoming a poet. I left nothing unattempted
to divert him from his purpose ; but he persevered, till
at last the reading of Pope* effected his cure: he be-
came, however, a very tolerable prose-writer. I shall
speak more of him hereafter ; but as I shall probably-
have mo farther occasion to mention the other two, I
ought to observe here that Watson died a few years af-
ter in my arms.  He was greatly regretted, for he was
the best of our society. Osborne went to the islands,
where he gained considerable reputation as a barrister,
and- was getting money ; but he died young. We had -
seriously engaged; that whoever died first should return
(if possible) and pay a friendly visit to the survivor, to
give him an account of the other world---but he has
never fulfilled his engagement.

-The governor appeared to be fond of my company,
and frequently invited me. to his house. He always
spoke  of his intention of. setting me in business, as a
point-that was decided, - I was to take with me letters
of: Tecommendation “to 'a number of his friends, and
purticularly a:letter of credit, in order to obtain the
necessary sum for the purchase of my press, types,
and paper. He appointed various times for me to
come for these letters, which would certainly be ready,
and when I came, always put me off to another day.

“'Phese successive -delays continued till the vessel,
whose departure had been several times deferred, was

. Piolybly the Dunciad, where.we find him thus imwortalized by the,
author: :
Silence, ye wolves, while Ralph to Cynthia howls,

~ Aud makes night hideous—wanswer him, ye owls1 on
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on the point of setting sail ; when I again went to Sir
William’s house, to receive my letters and take leave
of him. 1 saw his secretary, Dr. Bard, who told me
that the governor was extremely busy writing, but that
he would be down at Newcastle before the vesscl,-and
that the letters would be delivered to me there.

- Ralph, though he was married and had a child, de~
termined to accompany me in this voyage.- His ob-
ject was supposed to be the estahlishing a correspond-
ence with some mercantile houses, in order to sell- goods -
by commission ; but I afterwards learned that, having
reason to be dissatisfied with the parents-of his wife,
he proposed to himself to Jeave her on - their hands,
and ‘never return’to America agam. - - s
- Having taken leave of my friends, and interchanged
promises of fidelity with Miss Read, 1 quitted: Philae
‘delphia.. At Newcastle the vessel came to anchor.
The governor was arrived, and 1 went to his lodgings.
His secretary received me with great civility, told me
on the part of the governor that he could not see -me
then, as he was engaged in affairs of the utmost A
portance, but that he would send the letters on. board,
and that he wished me, with all his heart, 2. good
voyage, and speedy return. - I- returned, - somewhat
astonished, to the ship, but still. without entertaining
the slightest suspicion. '

M. Hamilton, a celebrated barrister- of Philadel-
phia, had taken a passage to England for himself and
his son, and, in conjunction with Mr. Denham, a
qudker, and Messrs. Oniam and Russel, proprietors of
a forge in Maryland, had agreed for the wholecabin,
4o that Ralph and I were obliged to take up our lodg-
ing with the crew. Deing unknown to every body in
' 2 the
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the ship, we were looked upon as of the common or-
der of people : but- Mr Hamilton and his son, (it was
James, who was afterwards governor;) left us at-New-
castle, and retwrned to -Philadelphia, where he was
recalled at a very great:expence, to plead the cause of
a vessel -that -had been seized ; and just as we were
about to sail, colonel. French came on board, and
shewed me many civilities. . The passengers upon this
paid me more attention, and I was invited, together
with my friend Ralph, to occupy the place in the cabin
which the return of the Mr. Hamiltous had made va-
cant ; an offer which we very readily accepted.
Having learned that the dispatches of the governor
had been brought on board by colonel French, 1 asked
the captain for the letters that were to be entrusted to
my care. He ‘told me' that they were all put together
in the bag, which he could not open- at present; but
before . we reached England, he would give me an op-
portunity of taking them out. I was satisfied with this
answer, and we pursued our voyage. \
- The. company-in the cabin were all very sociable,
and we were perfectly well off as to provisions, as-we.
" had the advantage of the whole of Mr. Hamilton’s,
who had luid in a very plentiful stock. During the
passage, Mr. Denham contracted a friendship for me,
which ended only with his life: in other respects the
Voyage was. by no means an agrceable one; as we had
much bad weather. '
When ‘we arrived in the river, the captain was as’
good. as his word, and allowed mé to geareh in the bag
for the. gavernor’s letters. I could not find a single
one with my name written on it, as committed. to’ my
care; but-I selected six or seven, which I Jjudged fro}x}n
the



56 LIPE OF DR. PRANKLIN.

the direction to be those that were intended for me;
particularly one to Mr. Basket the king’s printer, and
.another to a stationer, who was the first person I called
upon. I delivered him the letter as coming from go-
vernor Keith, ¢ I have no acquaintance (said he)
¢ with any such person ;” and opening the letter, “ Oh,
“it is from Riddlesden!” he exclaimed. I have
“lately discovered him to be a very arrant knave,
« and wish to have nothing to do either with him or
« his letters.” He instantly put the letter into my
hand, turned upon his heel, and left me, to serve some:
customers.

I was astonished at finding these letters were not
from the governor. Reflecting, and putting circum~
“stances together, I then began to doubt his sincerity.
I rejoined my friend Denbam, and related the whole
affair to him. He let me at once into Keith’s charac-
ter, told me there was not the least probability of his
haviné written a single letter; that no one who knew
him ever placed any reliance on him, and laughed at
my credulity in supposing that the governor would
give me a letter of credit, when he had no credit for
himself. As 1 showed some uneasiness respecting what -
step 1 should. take, he advised me to try to get em-
ployment in the house of some printer. You may
there, said hie, improve yourself in business, and -you
will be able to settle yourself the more advantageously
when you return to America. :

We knew already as well as the stationer, attorney
Riddlesden to be a knave. He had nearly ruined the
father of Miss Read, by drawing him in to be HKis se-
curity. Welearned from his letter, that he was secretly
carrying on an intrigue, in concert with the governor,

to
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to the prejudice of Mr. Hamilton, who it was sup-
posed would by this time be ‘in Europe. Denham,
who was Hamilton’s friend,  was of opinion that he
ought to be made acquainted with it; and in reality,
the instant he arrived in England, which was veyy soon
after, I waited on him, and, as much from good-wil}
to him, as from resentment against the governor, put
the letter into his hands. He thanked me very ;m-
cerely, the information’ it contained being of conse-
guence to him; and from that moment bestowed on me
his fnendshlp, which afterwards proved on many occa-
sions serviceable to me,

But what are we to think of a governor who could
play so scuryy a trick, and thus grossly deceive o poor
young lad, wholly destitute of experience? It wasa
practice with him. Wishing to please every body,
‘and having little to bestow, he was lavish of promises.
‘He was in other respects sensible and judicious, 2 very
tolerable writer, and a good governor for the people;
though not sp for the proprictaries, whose instructions
be frequently disregarded. Many of our best laws
were his work, and established during his admlmsti'a-
‘tion,

‘Ralph and I were mscpamb]e comp'xmons “We
‘took u lodging together at three and sixpence a-week,
‘which was as much as we could afford. He'met \vitl}
‘some yelations in London, hut they were poor, and not
able to assist him, He now, for the first txme‘, in-
formed me of his intention to yemain in England, and
that he had no thoughts of ever returning to Phlladel-
phia. He was totally without money ; hC thle ile
tiad been able to rajse having burely sufﬁced for- ’hl»
‘pa.ssage. I had still fifteen plStOleS Yemaining'; 3 an& ‘to

VOL. L I me
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e he had from time fo time recourse, while he tried
to get employmcnt. | |

"’At”ﬁrs’t, believing himself possessed of talents for
;h’e stage, he thought of ‘turning actor ; but Wilkes, to
whoni he applied, frankly advised him to renounce the
idea, as it was impossible he should succeed. Henext
proposed to Roberts, 8 bookseller in Paternoster-row,
to write & weekly paper in the manncr of the Spec-
tator, upon terms to which Roberts would not listen:
Lastly, he endeavoured  to procure employment as ‘a
copyist, and applied to the Jawyérs and stationers about
the Temple ; but he could find no vacancy.

As to myself, I immediately got engaged at Palmer’s,
at that time a noted printer in Bartholomew-close, with -
whom I continued nearly a ‘year. I applied very -assi-
duously to my work; but I expended with- Ralph
almost all that I earned. Plays, and other places of
amusement which we frequented together, having ex-
hausted my pistoles, we lived after this from hand to
mouth. He appeared to have entirely forgotten his
wife and child, as I also, by degrees, forgot my en-
gagements with Miss Read, to whom I never wrote
more than one letter, and that merely to inform- her
that I-was not Jikely to return soon.’ This was another
grand error-of my life, which T should be desirous -of
correcting were 1 to begin my career again.

1 was cmployed at Palmer’s on the second-edition
of Woolaston’s Religion ‘of Nature. Some of ‘his ar-
guments appearing to me not to be‘ well-founded, 1
wrote a small metaphysical treatise, in which 1 ani~
madverted on‘those passages. It was entitled a . Dis<
sertation on ‘Libe’r‘ty"and Necessity, Pleasure and Pain.®
T dedicited it to my friend Ralph, and printed a small

numbex
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number of copies. Palmer upon this treated me with,
more consideration, and regarded me as a -young man
of talents; though he._ seriously took me to task for
the principles of my pamphlet, which he looked upon,
as abominable. The printing of this work was another
crror of my life. ‘ . ‘

.. While [ lodged. in. Little Britain I formed acquaint-
ance with a bookseller of the name of Wilcox, whose
shop was next door to me. Circulating libraries were.
not then in use. He bad an immense collection. of
books of all sorts. We agrc,e’d that, for a reasonable
retribution, of which.I bave now forgotten the price,
I should have free access to his libtary, and take what
books I pleased, which I was to return when I had
read them. I considered this agreement as a very
great advantage ; and I derived from it as much benefit
as ‘was‘in, my power. b . -
. My pamphlet falling into the hands of a surgeon, of
the name of Lyons, author of a book entitled, ¢ Infal«
libility of Human Judgment,” was. the ‘occgsion of a
considerable intimacy between us. He expressed great
esteem for me, came frequently to see me, in order to
converse upon metaphysical subjects, and introduced
‘me.to Dr. Mandeville, author of the Fable of the
Bées, who had instituted a club at a tavern in Cheap-
side,. of which he was the soul: he was a facetious and
_very amusing character, He also introduced me, at
Batson’s - coffee-house, to Dr. Pemberton, who pro-
mised to- give me an opportunity .of secing Sir Isaac
Newton, which I.very ardently desired ; but he never
kept his word. -
~ .1 had brought some curiosities with me from Ame-
rica; -the principal of whjch was a purse made of the

12 asbestos,
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dibestor, which fire only purifies. Sir Hans Sloane
heéaring of it, called upon'me, and invited ‘me to his
house in Bloomsbury-square, where, after showing me
évery thing that was curious, he prevailed on me to
#dd’ this piece to his collection ; for which he paid me
very handsomely.

There lodged in the same house ‘with us a young wo-
fan, a milliner, who had a shop by the side of the
Exchange. Lively and sensible, and having received
an éducationi’ somewhat above her rank, her conversa-
tion was very agrecable. Ralph read plays to her
every evening. They became intimate, She took ano-
ther lodging, and he followed her. They lived for
some time together ; but Ralph being without employ-
ment, she having a child, and the profits of her busis
ness not sufficing for the maihtenance of three, he
-resolved to quit London, and try a country school.
This was & plan in which he thought himself likely to
succeed ; as he wrote a fine hand, and was versed in
arithmetic and accounts. But considering the office
as beneath him, and expecting some day to make a
better figure in the world, when he should be ashamed
of its being known that he had exercised a profession
80 little honourablé, he changed his name, and did me
the honour to asstme mine. He wrote to me soon
after his departure, informing me that he was settled
at a small village in Berkshire. In his letter he recom-
mended Mrs. T*¥* the milliner, to my care, and re-
quested an answer, directed to Mr, Franklm, school-
master, at Nk,

He continued to write to me frequently, sending me
large fragments of an cplc poem he was composing,

and which he begrred of ‘me to criticise and correct.
Idid
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1did so, but not without endeavouring to prevail on
him to renounce this pursuit.” Young had just pub-
lished one of his Satires. 1 copied and .sent him a
great part of it; in which the author demonstrates the
folly of cultivating the muses, from the hope, by their
ihstrumentality, of rising in the world. ' -It was all to
no purpose; paper after paper of hlb poem continued
tn arrive every post. ’

" Meanwhile Mrs. T* - having lost, ofit his account,
both her friends and her business, was frequently in
distress. In this dilemma she had recourse to me;
and to extricate her from difficultics; I lent her all
the money I could spare. I felt alittle too much fond-
ness for her. Having at that time no ties of religion,
and taking advantage of her necessitous situation, I
attempted liberties, (another error of my life;) which
she repelled ‘with becoming indignation. She inform-
ed Ralph of my conduct; and the affair occasioned a
breach between us. When he returned to London,
he gave me to understand that he considered all the
obligations he owed me as annihilated by this proceed-
ing; whence I conclided that I was never to expect
the payment of what money I bad lent him, or advanc-
ed on his account. I was the less afflicted at this, as
he was wholly unable to pay me; and as, by losing his
friendship, I was relieved at the same time from a very
heavy burden.

Imow began to think of liyirig by some money The
printing-house of Watts, near Lincoln’s-Inn-¥ields; be-
_ing ‘g still more considerableone than that in which{
worked, it was probable 1 might find it more advantage-

“ous to be employed there, 1-offered myself, and wa$
accepted
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accepted ; and in this house I continued during the re-
mainder of my stay in London.

On my entrance I worked at first as a pressman, conr,
ceiving that I had need of bodily exercise, to which I
had been accustomed in America, where the printeré
work alternately as compositors and at the press. L
drank nothing but water. The other workmen, to the
number of -about fifty, were great drinkers of beer. 1
carried occasionally a large form of letters in each hand,
up and down stairs, while the rest employed both hands
to carry one. They were surprised to see, by this and
many other examples, that the American dquatic, as
they used to call me, was stronger than those who drank
porter. Thebeer-boy had sufficient employment during
the whole day in serving that house alone. My fellow,
in-essman drank every day a pint of beer before break-
fast, o pint with bread and cheese for breakfast, one
between breakfast and dinner, one at'dinner, one again
about six o'clock in the afternoon, and anather after he
had finished his day’s work. This custom appeared to
me abominable ; but he had neced, he said, of all this
beer, in order to acquire strength to work. -

I endeavourcd to convince Dhim that the bodily
strength furnished: by the:beer, could only be in propor-
tion to the solid part of the barley dissolved in the wa-
ter of which the beer was composed ; that there'was a
larger portion of flour in a penny loaf, and that conse-
quently if he ate this loaf,. and drank a pint of water
with it, he would derive more strength from it than from
a pint of beer. This reasoning, however, did not pre-
vent him from drinking his accustomed quantity of
beer, and paying every Saturday night a score of four

ot
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or five shillings a-weck for this cursed beverage ; an ex-
pence from which I was wholly exempt. - Thus do these
poor devils continue all their lives in a state of ‘volun-
tary wretchedness and poverty.

At the end of a few weeks, Watts' having occasion foi
me above stairs as a compositor, 1 quitted the pleas.
The 'compositors dcmandcd of me garnish money a-
fresh, This'I conbldered as an imposition, having gl-
ready paid below.” The master was of the same opinion,
and desired me not to comply. I thus remained two or
three weeks out of the’ fraternity. 1 was consequently
looked upon as excommunicated; and whenever I was
absent, no little trick that malice could suggest was s left
unpractised upon me. 1 found my letters mixed, my
Pages transposed, iny matter broken, &c. &e. all which
was attributed to the spirit that baunted “the chapel*
fnd tormeitéd those who were not regularly admitted.
T was at last obliged to submit to pay, notwithstanding
the protecuou of the master; convinced of the folly of
not keepmg up a good understanding with tliose among
whom we are destined to live.

“After this T lived - in ‘the’ utmost harmony with'my
fellow-labourers, and soon acquired considerable in-
fluence among them. - I proposed some alterations in
the laws of the chapel, which I carried without oppospv
flon My cmmplc prevailed with several of them to
retiounce their abominable practice of bread and cheese
with beér; and they plocured, like me, from a neigh-
bouring’ hbuge, a good basin of warm gruel, in which

i

% Printing houves in genernl are thus dcnommnied bv he workimieii:
the spirit they call by the name of Ralph. ’
Wwas
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wag a small slice of butter, with toasted bread and nuf-
meg, This was a much better brealkfast, which did not
cost more than a pint of beer, namely, three halfpence,
and at the same time preserved the head clearer. Those
who continued to gorge themselves with beer, often lost
their credit with the publican, fram neglecting to pay
their score. They had then recourse to me, to become
security for them; their light, as they used tp call it,
being out, . 1 attended at the pay-table every Saturday
evening, to take up the little sym which [ had made
myself answerable for; and which sometimes amounted
to nearly thirty shillings a-week.
" 'This cireumstance, added to my reputation of being
3 tolerable good gabber, or, in other words, skilful in the
art of burlesque, kept up my importance in the chapel.
1 had besides recommended myself to the esteem of my
master by my assiduous application to business, never
ebserving Saint Monday, My extraordinary quicknesp
in composing always procured me such work as was
anost urgent, and which is commonly best paid ; and
thus my time passed away in a very pleasant manner.
'. My lodging in Little Britain being too far from the
printing-honse, I took another in Duke-street, opposite
the Roman Catholic chapel. It was af the back of an
Italian warehouse. The house was’kept by a widow,
" who had & daughter, a servant, and a shop-boy; but
the latter slept out of the house. After sending to the
people with whom I lodged in Little Britain, to enquirg ‘
into my character, she agreed to take me in at the same
pﬁce, three and sixpence a-week; contenting herself,.
che said, with so little, because of the security she
should derive, as they were all women, from having a

man Jodger in the house. ‘
' b She
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She was 2 woman rather advanced in life, the daugh-
ter of a clergyman. She had been educated a Protes-
tant; but her husband, whose memory she highly re-
vered, had converted her to the Catholic religion. She
had lived in habits of intimacy with persons of distinc-
tion j of whom she knew various anecdotes as far back
as the time of Charles II. Being subject to fits of the
gout, which often confined her to her room, she was
sometimes disposed to see company. Hers was so
amusing to me, that I was glad to pass the evening
with her as often as she desired it. Our supper- con-
sisted only of half an anchovy a piece, upon a slice of
bread and butter, with half a pint of ale: between wus.
But the entertainment was in her conversation.

The early hours I kept, and the little trouble I occa~
sioned in the family, made her loth to part with me;
and when I mentioned another lodging I had found,
nearer the printing-house, at two shillings a week,
which fell in with my plan of saving, she persuaded me
to give it up, making herself an abatement of two shil-
lings: and thus I continued to lodge with her, during
the remainder of my abode in London, at eighteen
pence a week.

In a garret of the house there lived, in the most retired
manner, a lady seventy years of age, of whom I receiv-
ed the following account from my landlady. She was
o Roman Catholic. In her early yeers she had been
sent to the continent, and entered a convent with the
design of becoming a nun; but the climate not agree-
ing with her constitution, she was obliged to return to
England, where, as there were no monasteries, she made
4 vow to lead a monastic life, in as rigid a manner as
circumstances would permit. She accordingly disposed

voL 1. K of
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of all her property to be applied to charitable uses, re-
serving to herself only twelve pounds a year; and of .
this small pittance she gave a part to the poor, living
on water gruel, and never making use of fire but to boil
it. She had lived in this garret a great many years,
without paying rent to the successive Catholic inhabi-
tants that had kept the housc; who indeed considered
her abode with them as a blessing. A priest came
every day to confess her. I have - asked ber, said my
landlady, how, living as she did, she could find so much
employment for a confessor? To which she answered,

‘that it was impossible to avoid vain thoughts. -

I was once permitted to visit her. She was cheerful
and polite; and her conversation agreeable. Her apart-
ment was neat; but the whole furniture consisted:of a
mattress, a table, on which were a crucifix and a’'book,
a chair, which she gave me to sit on, and over the man-
tle-piece a picture of St. Veronica displaying her hand-
kerchief, on which was seen the miraculous impression
of the face of Christ, which she explained to me with
great gravity. Her countenance was pale, but she had
never experienced sickness; and I may adduce her as
another proof how little-is sufficient to maintain life and

health..
At the printing house I contracted an intimacy witlhi

a sensible young man of the name of Wygate, who, as
his parents were in good circumstances, had received u
better education than is common among printers. ¢
was a tolerable Latin scholar, spoke French fluently,
and was fond of reading. 1 taughtlhim, as weltas a
fitend of his, to swim, - by ‘taking them twice only into
the river; after which they stood in nead of ‘no farther
assistance.  We one day made a party to ‘go by watet

~ to
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to, Chelsea, in order to see the College, and Don Sol
tero’s curiositics. On our return, at the request of the
company, whose curiosity Wygate had excited, I'un-
dressed myself, and leaped into the river, I swam from
near Chelsea the whole way to Blackfriars Etisigmn, ex-
hibiting, during my course, a varicty of feats of activity
and address, both upon the surface of the water; as well
asunder it. This sight occasioned much astonishment
and pleasure to those to whom: it was new. Inmy youth
I'took great delight in this cxercise. Iknew, and could
execute, all the evolutions and positions of Thevenot;
and I added to them some of my own invention, in
which I endeavoured to unite gracefulness and utility,
1 took, a pleasure in displaying them all on this occa-
sion, and was highly flattered with the admiration they
excited, -
Wygate, bQSldLS his being desirous of perfecting
_ himself in this art, was the more attached to me from
there being, in other respeets, @ conformity in our
tastes and studies. He at length proposed to me to
make the tour of Europe with him, maintaining our-
; selves at the same time?1 by working at our profession. I
was on the point of consenting, when I mentioned it to
my friend MF. Denham, with whom I was glad to pass '
an hour whenever 1 had leisure. He dissnaded me
from the project, and advised me to think of returning
to Philadelphia, which he was about to do himself. I
must relate in this place a trait of this wmthy man’s
character,

He had formerly been in- business at Bristol, but
failing, he .compounded with his creditors, and departed
for America, where, by assiduous application as a mer-
chant he acquired in a few years a very considerable

K Q fortune,
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fortune. ~ Returning to England in the same vessel with
myself, as I have related above, he invited all his old
créditors to a feast. When assembled, he thanked
them for the readiness with which they had received
his small éomposition; and, while they expected no=
thing more than a simple entertainment, each found
under his plate, when it came to be removed, a draft
upon a banker for the residue of his debt, with interest.

He told me that it was his intention to carry back
with hifm to Philadelphia & great quantity of goods, in
order to opén a store; and he offered to take e with
him in the capacity of clerk, to keep his books, in which
he would instruct me, copy letters, and superintend the
store. -He added, that as soon as I had acquired a
knowledge of mercantile transactions, he would improve
my situation, by sending me with a cargo of corn and
flour to the American islands, and by procuring me
other lucrative commissions; so that, with good ma-
nagement and economy, I might in time begin business
with advantage for myself.

I relished these proposals. London began to tire
me; the agreeable hours I had passed at Philadelphia
presented themselves to my mind,; and I wished to see
them revive. I consequently engaged mysclf to Mr.
Denham, at a salary of fifty pounds a year. This was
indeed less ‘than 1 earned as a compositor, but then I
had a much fairer prospect. I took leave therefore, as
T believed for ever, of printing, and gave myself up en- ‘
tirely to my new occupation, spending all my time ei«
ther in going from house to house with Mr. Denham teo:
purchase goods, or in packing them up, or in expediting
the workmen, &c. &c. When every thing, however,

was on board, I had at last a few days leisure.
‘ During
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- During this interval, I was one.day sent for by a gen-
tleman, whom I knew only by name. It was Sir Wil-
liam Wyndham. 1 went to his house, He had by
some means heard of my performances between Chel-
sea and Blackfriars, and that 1 bad taught the art of
swimming to Wygate and another young man in the
coursc of a few hours. His two sons were on the point
of setting out on their travels ; he was desirdus that they
should previously learn to swim, and offered me a very
liberal reward if I would undertake to instruct them.
They were not yet arrived in town, and the stay I should
make was uncertain; 1 could not therefore accept his
proposul. I was led, however, to suppose from this in-
cident, that if T had wished to remain in London, and
open a swimming school, I should perhaps have gained
a great deal of money. 'This idea struck me so forcibly
that, had the offer been made sooner, 1 should have
dismissed the thought of returning as yet o America.
Some years after, you and I had a more important bue
siness to settle with one of the sons of Sir William
Wyndham, then Lord Egremont.. But let us not anti-
* cipate events. ' '
I thus passed about eighteen months in London,
working almost without intermission at my trade, avoid-
ing all expence on my own account, except going now
and then to the play, and purchasing o few books. Bug
my friend Ralph kept me poor. He owed me about
twenty-seven pounds, which was so much moncy lost;
and when considered as taken from my little savings,
was a very great sum. I had, notwithstanding this, &
regard for him, as he possessed many amiable qualities.
But though I had done nothing for myself in point of

forsune, I had increased my stock of knowledge, either
, by
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by the many exceilent books I had read, or the conver-
sation of learned and literary persons with whom I was
acquainted, '

We sailed from Gravesend the 25d of July, 1726.
For the incidents of my voyage I refer you to my Jour-
nal, where you will find all its circumstances minutely
related.  We landed at Philadelphia on the 11th of the
following October.

_ Keith had been deprived of his office of governor,
and was succecded by Major Gordon. [ mect him walk-
ing in the streets as a private individual. He appeared
a little ashamed at secing me, but passed on without
saying any thing. -

I should have been equally ashamed myself at meet-
ing Miss Read, had not her family, justly despairing of
my return after reading my letter, advised her to give
me . up, and marry a potter, of the name of Rogers; to
which she consented : but he never made her happy,
and she soon separated from him, ‘refusing to cohabit
with him, or even bear his name, on account of a report
which prevailed, of his having another wife. Tlis skill
in his profession had seduced Miss Read’s parents ; but
he was as bad a subject as he was exccllent as a work-
man. He involved himself in debt, and fled, in the
year 1727 or 1728, to the West Indies, where he died.

~ During my absence  Keimer had taken a more ¢onsi-
derable house, in which he kept a shop, that was well
supplied with paper, and various other articles. He
had procured some new types, and number of work-
men ; among whom, however, there was not one who
was good for any thing; and he appeared not to want

business. o
Mr. Denham took a warchouse in Water-strect,
where
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where we exhibited our commodities. T applied myself
closely, studied accounts, and became in a short time
very expert in trade. We lodged and ate together,
He was sincerely attached to me, and acted towards
me as if he had been my father. On my side, I res-
' pected and loved him. My situation was happy ; but
it was a happiness of no long duration. ‘
Early in February, 1727, when I entered into my
twenty-second year, we were both taken ill. I was at-
tacked with 2 pleurisy, which had nearly carried me
off; I suffered terribly, and considered it as all over
with me. I felt indeed a sort of disappointment when
I found myself likely to recover, and regretted that T
had still to experience, sooner or later, the same disa-
greeable scene again. :
I have forgotten what was Mr. Denham’s disorder ;
“but it was a tedious one, and he at last sunk under it.
He left me a small legacy in his will, as a testimony of
his friendship ; and I was once more abandoned to my-
sclf in the wide world, the warehouse being confided to
the carg of the testamentary executor, who dismissed
me. _ : ‘
My brother-in-lww, Holmes, who happened to be at
Philadelphia, advised me to return to my former pro-
fession ; and Keimer offered me o very considerable sa-
lary if T would undertake the management of his print-
ing-office, that he might devote himself entirely to the
Superiﬁtendence of his shop. His wife and relations in
London had given me a bad character of him; and I
was lotfl, for the present, té have any concern with him.
I endeavoured to get employment as a clerk to a mer-
chant ; but not readily finding a situation, I was induced
to accept Keimer’s proposal. :
‘ The
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"The follgwing were the persons I found in his prints’
ing-house : ( ‘

_ Hugh Meredith, a Pennsylvanian, about thirty-five

years of age. He had been brought up to husbandry,
.was honest, sensible, had some experience, and was

fond of reading ; but too much addicted to drinking.

Stephen Potts, a young rustic, just broke from school,
and of rustic education, with endowments rather above

 the common order, and a competent portion of under-
standing-and gaiety; but a little idle. Kcimer had en-
gaged these two at very low wages, which he had pro-
mised to raisc every three months a shilling a week,
provided their improvement in the typographic art.
ghould meritit. This future increase of wages was the
bait he had made use of to cnsnare them. Meredith
was to work at the press, and ' Potts to bind books, which
he had engaged to teach them, though he understood
neither himself. " ' ,

John Savage, an Irishman, who had been brought up
to no trade, and whose service, for a period of four
years, Keimer had purchased of the captain of a ship.
He was also to be a pressman.

George Webb, an Oxford scholar, whose. time he
had in like menner bought for four yeats, intending
him for a compositor. 1 shall speak more of him pre-
sently. ' ;

Lastly, David Harry, a country lad, who was appren-
ticed to him. :

1 soon perceived that Keimer's intention, in engaging
me at a price so much above what he was -accustomed
to give, was, that [ might form all these raw journey-
men and apprentices, who scatcely cost him any thing,
and who, being indeutured, would, as soon ae they

' / should
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should be sufficiently . instructed, enablgghim 16 ‘do
without me. I nevertheless adhered to my agreement.
I put the office in order, which was in the utmost.con=
fllSlOIl, ~and broughtf his RGO[)le by degrees, to.-pay
attention to their work, and to execute it in a ore
masterly style.

It was singular to see an Oxford scholur in the.condis
tion of a purchased servant. “He was not move ithan
eighteen years of age, and the following are the parti-
culars he gave me of himsclf. Born at Gloucester, he
had been educated at a grammar-school, and had dis-
tinguished himself among the scholars by his superior
style of acting, when they represented dramatio per-
formances. He was a member of a literary club in the
town j and some pieces of his composition, in prose as
well as in verse, had been inserted in the Gloucester
papers. From hence he was sent to Oxford, where he
remained about a year : but he was not contented, and
wished above all things to sce Iiondon, and become an,
actor. - At length, having reccived fifteen guineas .to
pay his. quarter’s board, :he decamped with the money,
from Oxford, ‘hid his gown in a hedge, and travelled to .
London. : There, having no friend to direct him, he
fell into bad company, soon squandered his filteen gui-
neéas; could find no way of ‘boing,introduced to the
actors, became contemptible, puwned his cloaths, and
was in wang of bread. As he was walking along the
streets, almost fitmished with hunger, and not knowing-
what to do, a recruiting-bill was put into his hand,
which. offered an immediate treat and bounty-money to
whoever wag disposed to serve in America. He in-
stantly repaired to the house of rendezvous, inlisted

himself, was put on - board a ship and conveyed ta
YOL. }. 1 America,
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America, without ever writing a line to inform hiy
parents what was become of him. His mental vivacity,
and good natural disposition, made him an excellent
companion ; but he was indolent, thoughtless, and to,
the last degree imprudent.

- John, the Irishman, soon ran away. Ibegan to live
Very agreeably with the rest. They respected me, and
the more 5o as they found Keimer incapable of instruct=
ing them, and as they learned something from me
every day. We never worked on a Satulday, it being
Keimer’s Sabbath, so that I had two days a week for
readmg .

1 increased my vauammnce with persons of inform-
ation and knowledge in the town. Keimer h,mSelf
treargd me with gteat civility, and apparent esteen ;.
and 1 had nothing to give me uneasiness but my debt to.
Vernon, which 1 was unable to pay, my savings as yet
being very little. He had the goodness, however, not
to ask me for the money.

Our press was frequently in want of the necessary
quantity of letter, and there was no such trade as that
of letter-founder in America. 1 had secn the practice
of this art at the house of James, in London,. but had
at the time paid it very little attention ; I howevur,
contrived to fabricate a mould. I made use of such
letters as we had for punches, founded new letters of
fead in mattrices of clay, and thus supphed ina toleru-
manteer, the wants that were most preismg

I also, upon occasion, engraved various ornaments,
madc mk gave an eye to the shop--—in short, I was in
evcry respect the jactotum. But useful as I made my-
self, [ perceived that my services became every day of -

Iess unpoxtdnce, in propomon as the Other men, mx- )
proved
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proved; and when Keimer paid me my second quar-
ter’s wages, he gave me to understand they were too
heavy, and that he thought I ought to make an abate-
ment. He became by degrees less civil, and assumied
more the tone of master. He frequehtly found fault,
was difficult to please, and secemed always on the pomt‘
Of commg to an open quarrelyxth me,

" I continued, however, to bear it patiently, concelvmgl
that his ill humour was partly occasioned by the de-
rangement and embarrassment of his affairs. Atlast a
slight incident broke our connection. Hearing a noise
in the neighbourhood, I put my head out at the win-
dow, to see what was the matter. Keimer being in the
street, observed me, and in a loud and angry tone bid
me to mind my work ; adding some reproachful words,
Whlch piqued me the more, as they were uttered in the
street and the nelghbours, whom the same noise at-
trdcted to the windows, wére witnesses of the manner
m which T was treated. He immediately came up to
the prmtmg-room, ‘where he continued to exclaim
ugamst me. The quarrel became warm on both sides,
and he § gave 'me notice to quit him at the expiration of
'three months, as had been agreed upon between us;
i‘égrettmg that he was obliged to give me so long «
tex‘xﬁ I told him that his regret was superfluous, as 1
Wns 1eady to quit him instantly ; and I took my hat
and‘came out of the house, begging Meredith to take
care of some things which I left, and bring them to
my lodgmgs. ' :

Mcredxth came to me in the evening. We talked
for some time upon the quarrel that had taken place.
He bad cohceived a great veneration for me, and wes

sorryI should quit the house, while he 1emam<,d mj;t-
L 2 (4

r]
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Ile dissuaddd me from returning to my native country,
as I Degan to think of doing. He reminded me that
Keimer owed more than he possessed ; that his credi-
tors began to be alarmed ; that he kept his shop in a
wretched state, often. selling things at prime cost for
the sake of ready money, and continually giving credit
without keeping any accpunts; that of consequence he
must very soon fail, which would occasion a vacancy
from which I might derive advantage. I objected
my want of money. Upon which he informed me that
his father had a very high opinion of me, and, from a
conversation that had passed between thém, he was
surc he would advance whatever might be neeessary to
establish us, if I was willing to enter into partnership
with him.' « My time with Keimer,” added he, « will
¢ be at an_cnd next spring. In the mean tiine we may
« send to London for our press and types. Iknow that
« [ am no workman ; but if you agree to the proposal,
¢ your skill in the business will be balanced by the ca~
« pital I shall furnish, and ‘we will sharc the profits
« cqually.”  Iis proposal .was reasonable, and I fell in
with it. His father, who was then in town, approved
of it. He knew that 1 had some ascendancy over his
so1, as 1 had been able to prevail on him to abstam for
a long time from drinking brandy ; and he hoped that,
when more closely connected with him, 1 should cure
him entirely of this unfortunate habit.

1 gave the father a list of what it would be necessary
to import from London. He took it to & merchant,
aud the order was given, We agreed to keep the secret
i1l the arrival of the materials, and 1 was in the mean
time to procure work, if possible, in another printing-
house ; but there was no place vacant, and 1 remained

: idle.
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idle. After some days, Keimer having the expectation
of being employed to print some New Jersey money~
bills, that would require types and engravings which 1
only could furnish, and fearful that Bradford, by en-
gaging me, might deprive him of-this undertaking,
scnt me a very civil message, telling me that old friends
ought not to be disunited on‘a‘tcount‘ of a few words,
which were the effect only’ of a momentary passion,
and inviting me to return to him. Meredith- per-
suaded me to comply with the invitation, particu-
tarly as it would afford him more opportunities of im-
proving himself in the busincss, by means of my in-
structions. I did so; and we lived upon better terms
than before our separation.

He obtained the New Jersey business ; and, inorder
to execute .it, I constructed a eopper-plate printing-
press! the first that had been secen in the country. I
engraved various ornaments and vignettes for the bills;
and we repaired to Burlington together, where I exe-

“cuted the whole to the gencral satisfaction ; and he re-

ceived a sum: of money for this.work, which enabled
him to keep. his head above water for a considerable
time Jonger.

At Burlington I formed an acquaintance with the
principal personages of the province ; many of whom
were commissioned by the assembly to superintend the
Press, and to see that no more bills were printed than

~ the law had prescribed. Accordingly they were con-
stantly with us, eachin his turn; and he that came,
commonly brought with him a fricnd or two to bear
him company. My mind was more cultivated by read-.

ing than Keimer's; and it was for this reason, probably,
) that
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that they set more valué on my conversation, 'I'hey
took me to their houses, introduced me to their friends,
and treated me with the greatest civility; while Kei-
mer, though master, ' saw himself a little neglected
He was, in fact, a strange animal, ignorant of the
common- modes of life, apt to oppose with rudeness
generally received opinions, an enthusiast: in certam
points of religion, (hsfr%stmg,ly uncledn in his person,
and a little knavish withal.

‘We remaited there nearly three months, and at the
expiration of this period I ¢ould include in the llst of
my friends, Judge Allen, Bamuel Bustil, sécretury of
the province, Isaac Pearson, J osei)h Coopér, several of
the Smiths, all mémbers’ of 'the aséembly, and Isaac
Decon, inspectdt-géieral. "The last was a shrewd and
subtle old man:' 'Heé to18 he, that, when a boy, “hig
first employment had Been that of carrymg clay to the
brick-makery'; ‘that %e'did not learn to write till he was
‘somewhat advanced i in life ; and that he was afterwards
employed: bd an inderling to a surveyor, who taught
him his'trade, and that by industry he had at last'ac-
quited » tompetent fortune. I foresee,” said he one
dayto- me, «that you will soon supplam: this man,”
speaking ‘of Keimer, ¢-and get a fortune in’ the busi-
ness &t Philadelphia.” - He was ‘wholly ignorant at the
time, of my-intention of establishing ‘myself there, ot
any where elsc. These friends were very serviceable
to me in the end, as was I also, upon occasion, to sonié
of them ;iand they bave continded . ever “since theéjr

3

‘esteem for me,
Before I relate the particulars of my entrance into
business, it may be.proper to inform you what'was at
1 that
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that-sime the state of my mind as tq moral principles,
that you may see the degree of inﬂﬁence they had.
upon the subsequent events of my life.

My parents had given me betimes religious impres-
sions ; and I received from my infancy a pious educa~
tion in the principles of Calvinism. But scarcely was
I aruved at fifteen years of age, when, after having
doubted in turn of different tenets, according as I
found them combated in the different books that I
read, I began to doubt of revelation itself. Some
. volumes against deism fell into my hands. They were
said to be the substance of sermons preached at Boyle’s
lecture. It happened that they produced on me an
. effect precisely the reverse of what was intended by
the writers; for the arguments of the deists, which
were cited in order to. be refuted, appeared to me much
more forcxble than the refutation itself, In a word, I
soon became aperfect deist. My arguments pervcxted
some other young persons, particularly Collins and
Ralph. Butin the sequel, when I recollected that they
had both used me extremely ill, without the smailest
remorse ; when I considered the behaviour of Keith,
another free-thinker, and my own conduct towards
Vernon and Miss Read, which at times gave me great -
Uneasiness, I was led to suspect that this doctrine,,
~ though it might be trug, was not very useful. I began
to_entertajn a less fuvourable opinion of my London
P‘imphkt to wluch I had pxcﬁ,\cd as o motto, the fol-
lowi ing luu,s of Dx)den ;

Whatever is—is right; though pulblh\d mAan

“Seed bist ikt of the clinin, the neatest link,
. His oyos not carrying to the cjual Lewar V-
‘Fhat poises all abuve,

And
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And -of  which the object was to prove, froi the- attei-
butes of God, his goodness, wisdom, and power, that
there could be no such thing as evil in the world ; that
vice and virtue did not in reality exist, and ‘were:no-
thing more than vain distinctions. I no: longer re~
garded it as so blameless a work as I had formerly ima-
gined ; and I suspected that some error must have im-
pereeptibly glided into my argument, by which. all
the inferences I had drawn from it had been affected,
as frequently happens in metaphysical reasonings. = In
a word, I was at last convinced that trath, probity, and
sincerity in transactions between man and inen, were of
the utmost importance to the happiness of lifes and I
resolved from that moment, and wrote the resolutian
in my joarnal, to practise them as long as L lived..
Revelation, indeed, -as -such; had no influence - on
.my mind ; but I wag of opinion ihat, though- certain
actions could not be bad mercly becanse revelation had
prohibited them, orgood because it enjoined them, yet
it was probable that those actions were prohibited be«
canse they were bad for us, or enjoined because advanta~
geous.in their nature, all things considered. This per-
suasion, divine providence, or ‘some-guardian angel;
and perhaps a concurrence of favourable circumstanags
co-operating, preserved me: from all immorality, .or
-gross and voluntary, injustice, to which my want of.ze-
ligion was calculated to expose me, in the dangerous
period of youth, and in the hazardous situations in
which 1 sometimes found myself; among strangers, and
at a distunce from the cye and admonitions of my. %3,& .
ther. 1 nay say voluntdiy, Jhecause the ervors into 4
had fallen, had bcen in a manner the foreed result

cither of my-own inexpericuee, or the dishonesty: of
utheis,
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‘othe;m Thus, before I entered on my new career, I
had imbiheq solid rincipleé,‘ and ‘a’ character of pro-
bity. ‘I knew théir value’; and I made a solemn en-
gagement with myself never to depart from them.,.-

I had not long returned from Burlingtoh before our
printing materials arrived from London. 1 settled my
accounts with Keimer, and quitted him, with.his own
consent, before he had any knowledge of our plan.
We found: a house to let near the market. We took
it; and to render the rent less burdensome, (it was then
twenty-four pounds a year, but I have since known it
let for seventy,) we admitted Thomas Godfrey, a gla-
zier, with his family, who cased us of a considerable
part of it ; and with him we agreed to board.

We had no sooner unpacked our lotters, and put
our press in order, than a person of my acquaintance,
George House, brought us a countryman, whom he -
had met in the streets enquiring for a printer. Our
money was almost exhausted by the number of things
we had been o:bliged to procure. The five shillings
we received from this countryman, the first fruits of
our earnings, coming so. seasonably, gave me more
pleasure than any sum I have since gained; and the
Tecollection of the gratitude I felt.on this occasion to
George. House, has rendered me often more disposed,
than perhaps I should otherwise have been, to encou-
rage young beginners in trade. '

There are in every country morase beings, who are
always prognosticating ruin, There was one of this
stamp at Philadelphia. He was & man of fortune, de-
clining. in years, had an air of wisdom, and a very
grave manner of speaking. His neme was Samuel
Mickle. I knew him not; but he stopped one day at

VOL. 1. M ) my
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my-door, &nd asked me if I'was the young man who
had ldtely-opened a new printing-house, - Upon my ‘an-
swering in the affirmative, hg said he was very sory
for me, as it was an expensive undertaking, and- the
money that had been laid out upon it would be lost;
Philadelphia being a place falling. into decay ; its ‘ins
habitants having all, or nearly all of them, been obliged
to-call together their creditors. That he knew, from
undoubted foct, the circumstances which might ledd
us to suppose the contrary, such as new buil&ings; “dnd
the ‘advanced price of rent, to be deceitful “appear-
ances, which, in reality, contributed to hasten the ge<
neral ruin; and he gave me so long a detail of mis<
fortunes, actually existing, or which were soon 'to- take
place, that he left: me almost in' a-state of desphir.
Had I known this man before I entered ‘into ‘tinde; T
should doubtless never have ventured. He continied,
howeyer, to live in this-place of decay, and ‘to-declajm
in the same style, refusihg for' mény 'years to- buy'a
house because all was going to wreck';/and:in the end
[ had the satisfaction to see himpay five ‘times a8
siuch for one as it' would have cost: him had he «pur-
chised it when he first began his’]Jamentations, - """ -
. I‘ought'to have related, ‘that, during the sutumn’ of
the preceding year; ¥ hud united the' majority of well-
'informed persons . of my acquaintance into a’club,
which we called by thie name of the Junto, and the dbject
of which was fo improve our understundings. We
met every Friday evening. The regulations 1 drew
up; obliged evéry mémb”ef to propose, in his tum,"ﬁti@
or mote questions upon some point of morality, politics
o'r‘philosophy,' which were to be discussed: by thesss
s and to‘read; oncein three moriths, ‘atc’essay of

' o . his

T

ciety
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his own composition, on whatever subject he pleased,
Our.debates were under the direction of a presxdc;nt,
and were tp be dictated only by a sincere: desire, of
truth ; the pleasure of disputing, and the vanity of tri-
umph having no share in ‘the business; and .in order
to prevent undue warmth, every expxessmn which im-
plied obstinate adherence to an opinion, and all duect
contradiction, were: prohibited, under.-small pecunigry.
penaltxes

. The first members of our club were Joseph Brein tnal,
wbose occupation was that of a scrivener. e was a
middle-aged man, of a good natural disposition, strongly
attached to his friends, a great lover of poetry, reading
every. thing that came in his way, xmd writing tolerably
well, ingenious in many little tuﬂes,‘aud of. an agree-
able convergation, .

. Thomas Godfrey, a. sknlful though self-taught ma-
themamcmn, and who: was .afterwdrds the inventor pf
what now goes by the name of Hadley’s quadrant; :but
he had little knowledge out of his own:line, and was in-
supportable in company, always requiring; like the ma<
Jjority of mathematicians that‘,had:fzﬂlen in my, way, .an
unusual precision in eyery thing. that is said, continu-
ally contradicting, or making . trifiing distinctions; a
sure way of defeating all the ends of conyersation.
He very soon left us.

-Nicholas Scull, a surveyor, and who became: after-
wards, surveyor-general. . He was fond of books, and
Wrote verses.

-, William, I’msons, brought up to the trade of a shoe-

. m'lker, Jbut who, having a taste for reading, bhad ac-
quired. &: profound- knowledge of mathematics. He

first studied them with a view to astrology, apd was,
M 2 afterwards,
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afterwards, the first to langh at his.folly. - He also be-
came surveyor-general, :

« William . Mawgridge, a joiner, and very -excellent.
mechanic ; and in other respects a man of bohd undu‘—‘
standing,.

~ Hugh Meredith, Stephen Potts,. and George Webb,
of whom.L have already spoken. .

«.Robert Grace, & young man of fortune ; generous,
animated, and witty ; fond of eplgmmq but more fond
of his friends.

And lastly, William Coleman, at that time a mer+
chant’s clerk, and nearly of my own age. He had a
cooler. and clearer head, a better heart, and more
scrupulous morals, than almost any other person I have
ever met with, He became a’ very.respectable mer-
chant, and'one of our provincial judges. ' Our friend-
ship subsisted, without interruption, for more than forty
years, till the period of his death ;- and the club conti-
‘nued to exist almost as long.

This was the best school of politics and philosophy
that then existed m the provinee; for our questions,
which were read a week previous to their discussion;,
induced us to peruse attentively such books as were
written upon the subjects” proposed, that'we might be
able to speak Upon- them more pertinently,. We thus
acquired the habit of conversing more agreeably ; every
object being discussed conformably to our regulations,
and in a manner to prevent mutual disgust. To this
circumstance may be attributed the long duration of
the club ; which T shall have frequent oceasion to men—
tion s 1 proceed

1 have introduced it here, as bemg one of the means

ot which I had to count for success in ‘my ‘business,
every
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- every.member exerting himself to procure work.for us.

Breintnal, among others, obtamed for- us, on. the part
of the: Quakers, the' printing of forty shects of: their
history ;..of which. the rest.was to ‘be.done by Keimer.
Our execation of this work was by no means m;).stelly,

as-ithe price was very low. It was in folio, upon pro
patria paper, and in the, pica letter, with heavy. notes
in the siallest type...:Iicomposed. a. sheet t a-day,-and
Meredith pui it-to the press. It was frequently eleven
o'clock at.night, sometimes later, before I had finished
wmy.distribution for the pext day’s task; for the little
things which our friends occasionally sent us, kept us
back in this work: but I was so determined to conig
pose a sheet a-day, that one.evening, when my form
was imposed, ‘and my day’s work, as I thought, at an
ﬁ{l,gl,,an;accidcm(hzwing broken this form, and derang-
ed two complete folio pages, 1 immediately distributed,
and, composed-them anew before I went to bed.

This unwearied industry, which was perceived by

our, peighbours, . began to acquire us reputation and -

cregll‘t.m[ legrned, among other, thm(rs, that our ncw
printing-bonse, .bging, the ﬁpbjcqt of conversation at B
club of merchants,. who mct every eveping, itwas the
general opinion  that it would fail ; there being alr cady

tvwo puntmg—houSCb in the tow n,‘Kcunel s and Brad- .

foxds But Dr. Bard, whom you and I had occasion

19, spe, many years aftm, ot his nuuve town of bt. An-
ﬂ}ew,s’, n Scothnd, was of a dlifcrent opinipn. « The
. ipdpstry, of tlus I‘umklm, (Sdld he,) is superior to
i aay, th}ug of the }\md I ever \\1tncssed 1 sce lu;p

“still at work when 1 return from the dub at night,

fiaud h%l?‘@g,{t aguin in the morning, buio;e hi is neigh-
Y bom{s oug out.of b@gl » This, account struck the rest
ol of
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of the sssembly, and shortly” after; one of its members
came to our house, and offered to supply us'with artir
¢les of stationary ; but we wished not as yet to em«
barrass ourselves with keeping a shop. It is not for
the sake of applause that I enter so freely into-the par
ticulars of my industry, but that such.of my descend-
ants as shall read these memoirs may know the use of
this virtue, by seeing in the recital of my Jife the’ef-
fects it operated in my favour.

. George Webb, having found a friend who lent him
the necessary sum to buj out his time of Keimer, eame
one day to offer himself to us as a journeyman. We
¢ould not employ him immediately ; but I foolishly told
him, under the rose, that I intended shortly to publish e
new periodical paper, and that we should then have
wark for him. - My hopes of success, which I impart+
ed to him, were founded on  the circumstance, that
the enly paper we had in Philadelphja at that time,
and which Bradford printed, was a paltry thing, mi-
serahly. conducted, in no respect amusing; and which
yet was. profitable. I consequently supposed that 4 -
good work of this kind could not fail of success. .Webb
. betrayed my: secret.to Keimer, who, to prevent me,
immediately. published the prospectus of a paper. that
he intended to institute himself, and in which Webb
was to be engaged. -

* .J.was exasperated at this proceeding, and, with 8
yiew to, counteract them, not being able at present to
institute my own paper, 1 wrote some humourous pieces
ip Bradford’s; under the title of the Busy Body*;-and

o

J% A_manuscript notg in the file of the American Mercyry; preserved
i’t{tffa Phiiadé{phia library, says, that Franklin wrote the five first num-
birs, and part of the wighth:

“which
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‘Which was continued for iseveral moriths by Bieintial:
I hereby fixed the attention' of the public upon’ Brad3
ford’s paper; and the ~prospectus of Keimer, which wé
turned into ridicule, was. treated with contempt, - Heé
bEgan, notwithstanding, his paper; and:after-contis
huing: it for nine .months, having at most not ‘more
than ninety subscribers, he offered it ‘me for a ‘mere
trifle. I had for:some time been ready for such-an
engagement ; T therefore instantly took it upon y=
self, and, ina few years, it proved extremely profitable
to me,. ‘ o .
. ¥ perceive that I am apt to speak in the first person,
though our partnership still continued. It is, perhaps;
because, in fact, the whole business devolved upori
me. Meredith was no compositor, and but an indif:
ferent pressman ; and it was rarely that he abstained
from hard drinking. My friends were sorry to see me
connected with him ; but I contrived to derive from

it the.utmost advantage the case admitted.
- QOur first number produced no other effect than any
other paper which had appeared in the province, ‘as'to
type and printing ; but some: remarks, in'my peculiar
style of writing, upon the dispute which then prevailed
between - governor Buinet and the Massachusetts as-
sembly, ‘struck some persons . as above mediocrity,
caused the:paper and its editors to be talked of, and
in. g few weeks; induced them fo become: our: sib-
fcribers.: ; Many . others followedl: their .example; and
our subseription continued to increase, ' This was one
of: the’ first ;good effects of the pains'I had taken’ t6
lgarn 10’ put'my ideas on-paper. I derived this fur’tl}ét
ddvantage from it, that the leading nien of the place,
seéing in the author of this publication, a-nan so well
e able
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able to usc his pen, thought it right to patronize and
encourage me,

The votes, laws, and other public picces, were print-
ed by Bradford. An address of the house of assembly
to the governor had been executed by him in a $ery
coars¢ and incorrect manner. We reprinted it with
accuracy and neatness, and sent a copy. to every
member. They perceived the difference and it so
strengthened the influence of our fricnds in the as-
sembly, that we were nominated its printer for the fol-
fowing year. :

Among these friends I ought not to forgéet one mem-
ber in particular, Mr. Hamifton, whom I have inen-
“tioned in a former part of my natrative, and who was
now returned from England. He warmly interested
himself for me on this occasion, as he did likewise on
many others afterwards; having continued his kind-
ness to me till his'death.

About this period Mr. Vernon reminded me of the
debt I owed him, but without pressing me for pay-
ment. I wrote a handsome letter on the occasion,
begging him to wait a little longer, to which he con-
gented ; and as soon as I was able I paid him, princi-
pal and interest, with many expressions of gratitude ;
0 'that this error of my life was in a manner atoned
for. ‘ ' : '

But another trouble now happened to me, whieh 1
had not the smallest reason to expect. Meredith’s fa-
ther, who, according to our agreement, was to defray
the whole expence of our printing materials, bad only
peid a hundred pounds. Another hundred wes still
~ due, and the merchant being tired of waiting, com-~
menced a suit against us. We bailed the action, but

: with
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with the melancholy prospebt;: that, if the money was
not forthcuming at the time fixed; the affair would
Come to igsue, judginent be put-in execution,’ ouride~
lightful -hopes - be - snnitiilated; and ‘ourselves -entirely
ruined ; as -the type and press must be sold,:perhaps,
8t half their value, to pay: the debt.
vIn-this distress, two seal friends, whose generous
contuct: I have nevet forgotten, and never shall for
get while d retain the remembrance of ‘any thing, came
tb me separately; without the knowledge of each other,
and without ‘my Thaving applied to either of them.
Each offered ine whuteve’ri money ‘night be tecessary
to take the business itito my own harids, if: the thing
was practicable, as they did not like I should continue
in partnership: with ‘Meredith, 'who, - they said, was
frequently seen drunk in the streets, ‘and - gambling. st
sleshiouses; which very much injured our credit. These
friends were William Coleman and Robert: Graee. - 1
told: them, that while there rémained any probability
that the Merediths would fulfil their part.of -the com
pact; :Iicould not propose e separhition, as: I.conceived
myself to: be- under obligations- to: them forwhet they
had done ‘already, ‘and' were- still - disposed to:-doj-if
shey had the power; but, in the end, should: they fail
‘ih-their engagement, and our partnexship be dissolved,
I should then think: myb(.lf at hbuty to accept thé
‘kindtiess of my friends. « o - e
"+ Thitigs : rémained for some titné in ﬂms state. At
“dabtj«Iogaid one: day to iy pattier, * Your father-is,
+pethaps, dissatisfied -with your having  share dnly-ifi
the ‘bubinessj and 4s unwilling te'do fortwe, whathe
- would.do for o alone, . Tellme ‘frankly if:thatbe
the ¢ase;-and:- F will resign the whola to: you, -eid-do
5 HOL L : for
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for myself as well as I can.”--- No, (said he,) my fa+
ther has really been disappointed in his hopes ; hévis
not able to pay, and I wish to put him to no farther
inconvenience. I see that I am not at all calculated
for a printer ; I was educated as a farmer, and it was
absurd in me to come here, at thirty years of age, and
bind myself apprentice to a new trade.. Many of my
countrymen are going to scttle in. North Carolina,
where the soil is exceedingly favourable. I am tempt-
ed to go with them, and to resume my former occu-
pation. You will doubtless find friends who will assist
you. If you will take upon yourself the debts of the
partnership, return my father the hundred pounds he
has advanced, pay my little personal debts, and give
me thirty pounds and a new saddle, I will renounce the
partnership, and consign over the whole stock to you.”
~ 1 accepted this proposal without hesitation. It was
committed to paper, and signed and sealed without '
delay. 1 -gave him what he demanded, and he depart-
ed soon after for Carolina, from whence he sent me,
in the following year, two long letters, containing the
best accounts that had yet been given of that coqn;
try, as to climate, soil, agriculture, &c. for he was
well versed in these matters. 1 published them in my
newspaper, and they were received with great satis-
faction.

As soon as he was gone, I applied to my two friends,
and not wishing to_give a disobliging preference to
either of them, 1 accepted. from each, half what h¢
had offered me, and which it was necessary I should
have. I paid the partnership debts, and continuegi
the business on my own account ; taking care to i
fonm. the public, by advertisement, of the partnership

: being
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being dissolved. This was, I' think; in the year 1720,
or thereabout.

" Nearly at the seme period, the people demanded a
hew emission of paper money ; the- existing and only
one that had taken place in the province, and which
amounted to fifteen thousand pounds, being soon to
expire. The wealthy inhabitants, prejudiced against
every sort of paper currency, from the fear of its de-
preciation, * of which there had been. an' instance in
the ‘provinece of New England, to the injury of its
holders, strongly opposed the measure. We had dis-
cussed this affair in our Junto, in which I was on the
side of the new emission; convinced that the: first
small sum, fabricated in'1723, had done much good in
the province, by favouring commerce, industry, and
population, gsince all the houses were now inhabited,
and many others building ; whereas I remembered to
have seen, when I first paraded the streets of Philadel-
phia eating my roll, the majority of those in Walnut
“street, Second-street, Fourth-street, as well as a great
nuinber ‘in ‘Chesnut and other streets, with papers on
them signifying that they were to be let; which made
me think at the time that the inhabitants of the town
were deserting it one after another.

" Our debates made me so fully master of the subject,
that I wrote and published an anonymous pamphlet,
entitled, « An Enquiry into the Nature and Necessity
of a Paper currency.” It was very well received by
the lower and middiing class of people; but it ‘dis-
plgased the opulent, as it increased the clamour in fa-
vour of the new emission. Having, however, no wri-
ter among them capable of answering it, their oppo-
sition became less violent; and there being in the

o N2 house
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house of assembly a majority for the measure, it pass<
ed. The friends I had acquired in the house, per~
sudded that'l had done the country essential servicg on
this .oceasion, rewarded me by giving me the printing
of ‘the bills. It was a lperative employment, -and
proved & very scasonable help to me; another advantage
which I derived from having habituated myself to write..
“Time and experience so fully demonstrated the utis
lity of paper currency, that it never after experienged
any considetable opposition ; so that it soon amounted
to 55,000L and in the year 1789, to 80,000l It hes
since risen, during the last war, to 350,000l trade,
buildings and population, having in the interval conti-
nually increased ; but 1am now conyinced that there gre
limits beyond which paper money would be prejudicial
1 soon after obtained, by the influence of my friend
Hamilton, the printing of the Newcastle paper money,
~ another profitable work, as I then thought it, little
things appearing great to persons of moderate fortune ;
and they were really great tome, ns proving great en«
couragements. He also procured me the printing of
the laws and votes of that government, which I res
tained as long as T continued in the business.
I now opened a small stationer’s shop. I kept bonds
. and ‘agreerhents of all kinds, drawn up in a more ac-
curate form than had yet been seen in that part of the
world ; a work in which I was assisted by my friend.
Breintnal, 1 had also paper, parchment, pastebosrd,
books, &e. - One Whitemash, an -excellent eompo+
sitor, whom I had known in London, came to offer
himself, 1 engaged him: and he continued constantly
and diligently to work with me. [ alsp took an apprens

tice, the son of Aquila Rose.
‘ I began
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-Iibegan to pay, by degrees, the debt I had contract«
ed; and, in order to insure my credit and character as
a tradesman; I took care not only to be really induss
trious and frugal, but also to avoid every appearance
of the contrary. I was plainly dressed, and never seen
in any place of public amusement. I never went a
fishing or hunting. A'book, indeed, enticed me:somex
times from my work, but it was seldom, by stealth,
and occasioned no scandal; and to show that I did not
think myself above my profession, l. conveyed home,
someétimes in a wheelbarrow, the paper 1 purchased
at the warehouses.

- I thus obtained the reputation of being an indus-
trious young man, and very punctual in his payments.
Thp merchants who imported articles of stationary so-
licited my custom ; others offered to furnish me with
books, and my little-trade went on prosperously.

- Meanwhile the credit and business of Keimer dimi»
nishing- every day, he was at last forced to sell his
stock to satisfy his areditors ; and he betook himself to
Barbadoes, where: he lived for sometime in .a very im-
poverished state. His apprentice, David Harry, whom
I had instructed while I worked for Keimer, having
bought his materials, succceded him in the business,
Y. was apprehensive, at first, of finding in Harry a pow-
erful competitor, as he was allied to an opulent and
respectable family ; I therefore proposed a partnership,
which, happily for me, he rejected with disdain. He
was extremely proud, thought himself a fine gentle-
maﬂ,‘li‘ved extravagantly, and pursued amusements
which suffered him to be scarcely ever at home; of

consequence he became in debt, neglected his’ hl«!,Bi"‘
‘ ness
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ness,-and business neglected him. - Finding in a short
time nothing to do in the country, he followed Keimer
to Barbadoes, carrying his printing materials: with him.
There the apprentice employed his' old master as a
journeyman. They were continually quarrelling ; and
Harry still getting in debt, ‘was' obliged at last to sell
his. press and types, and return to his old occupation
of husbandry in Pennsylvania. The person who pur-
chased them employed Keimer to manage the business ;
but he.died a few years after.

_~T'had.now at Philadelphia no competitor but Bmd.
ford, who, being in easy circumstances, did not engage:
in the printing of bdoks, except now and then as work-
men chaneed to offer themselves; and was not anxious
to.extend his trade.  He had, however, one ad'vantqgé
Jver me, as he had the direction: of the post-office} and
was-of consequence supposed to have better opportuni-
ties:of obtaining news. His paper was alsosupposed to"
be:more advantageous to advertising customers ; and
in-eonsequence of that supposition, his advertisements’
wefe much more numerous than mine: this was a
source of great profit to him, and disadvantageous to
me.;: It was to no purpose that I really procured other
papexsy and. distributéd my- own, by means of the post ;”
the publictook for granted my inability in this respect ;
and:I'wds indeed unable to conquer it in any other:
mode: than by bribing - the post-boys, who served me -
only by stealth, Bradford being so illiberal as'to’ forbid *
them.. . This treatment of - his' excited my résentment ;
and my. disgust: was so rooted, that, when I ‘afterwards’
succeeded him in the. post-office; "1 took' ‘care to avdid
copying his example. - .

I had hitherto - contmued to board ‘with - Godfrcy," "
who,
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who, with his wife and children;: occupied part of my
house, and half of the shop for his business ; .at.which
indeed he worked very. little, being always absorbed by
mathematics. = Mrs. Godfrey formed:a wish of marry+
" ing me_to the daughter of one of her relations. : She
contrived various:opportunities of bringing us: together,
till she saw that I wag captivated ;. which-was not diffi-.
cult, the lady in question possessing great personal me-.
rit.  The parents encouraged my addresses, by.inviting.
me continually to supper, and leaving us together, till
at last it was time. to come to an explanation. Mrs.
Godfrey undertook to negociate our little treaty. I
gave her to understand, that I expected to receive with
the youn g lady a sum of money that would enable me
at least to discharge the remainder of the debt for my
printing materials, It was then, I believe, not more
than g hundred pounds.. She brought me for answer,
ﬂ)atithey had no such smmn at their disposal.. I"ob-
served that it.might easily be obtained, by a mortgage
on_ their, house. The reply to this was, after a. few
days interval, that.they did not approve of the match;
that they had consulted Bradford, and found that the
business of a printer was not lucrative ; that my letters
would soon be worn out, and must be supplied with new
ones; that Keimer and Harry had failed, and that,
Prabably, I should do so too. Accordingly they for-
bade me the house, and the young lady wes confined.
Iknow not if they had really changed their minds, ox
if it wag -merely an artifice, supposing our affections to
be t\o,g far.engaged for us to desist, and that we should -
contrive to marry secretly, which would leave them at
hb.erty to give or not as they pleased,. But, suspecting
this motive, I never, went again to their house,: " .~ -
8 Some
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. Some ‘time after, Mrs;, Godfrey “informed me tHat
théy weére: very favourably disposed ‘towatds. .me; and
wished me to renew the acquaintanée; but I declared
a firmy résolution neyer to have any thing moiréto do
with the family. - The-Godfreys expiessed some resent-
ment at’this; and ds we could no Jonger ‘dgree, - they
changed their residenice; leaving mé‘in:possession 6f the
whole House. 1 then resolved to take 16 ittote lotigers.
This 4ffir having turned my thoughts to marriage, I
jooked: around in‘é; ‘and made overtures of alliange in
othier guarters: but Tsoon found that the proféssion of
a printer being gerierally looked upon as a pdor trade, I
could éxpect no money with a wife, at least, if T wished
herpd"pb’.@séss any other charm. Meanwhile, that pas-
siom ‘of youth; so ‘difficult to' govern, had often drawn
wmé into intrigues with despicable worhen'who fell'in my
way 3 which were not unaccompanied with expence-and
inconveniénce, besides the perpetual risk of injuring my
health, ‘and catching a disedse which T'dretdbd wbove

- all things. But I was fortunate enough to escape this
-danger.

+*:As a neighbour and old acquaintince; I had kept up
a frietidly intimacy with the: family-of Miss'Read.  Her
phiterits ind: fetained draffection for e from the: time
of mylodging in their honse. - T was often invitéd-thi-
ther ; they congnlted me about their affairs, and'1 had
been ‘sometimes “serviteable to then, ' I wag “touched
with the unhappy sittiation of their -dasghter, who was
almost always melancholy;- a-nd'éontinhally' seeking doli-
tude. 1 regarded my forgetfulneéss ‘and: inconstancy,
during my abode in London; as the principal eatise of
her misfortune, though her motherhad the candour to

attribute the fault to herself, rather than to me, because)
after
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ufter- having prevented our matyiage previously to my
departure, she had induced her to marry another in my
absence,

.. Our mutual affection revived ; but: there.existed great
obstacles to our union. Her marriage was-considered,
indeed, as not being valid, the man having, it was gaid,

a former wife still living in Eogland ; but of this it was
difficult to obtain a proof at so. great a distance ; and
.thdugh a report prevailed of his being dead, yet-we had
no certainty of it; and supposing it to be true, he had
left many debts, for the payment of which his succes-
sor might be sued.. We ventured, nevertheless, in spite
of all these difficulties ; and I married her on the 1st of
September, 1730. .None of the inconveniences we. had
feared happened to us. She proved to me & good and
faithful companion, and contributed essentially to' the
success of my shop. . We prospered together, and it
was our mutual study to render each other happy. Thug
I corrected, aswell as I could, this great exror of my
youth,

. ‘Qur club was not at that time established at a tavex,
Weheld our meetings at the house of Mr. Grace, who
appropriated a room to the purpose., Some member
observed one day, that as our books were . frequently
quoted in the course of our discussions, it would be
convenient to have them collected in the room in whicly
We.assembled, in order to be consulted upon occasiony
and that, by thus forming a common library of our in-

- dividaal colketions, cach would have the advantage of
using the booky of all the other members, which would

’nearly be the same as if he possessed them all himself.
The iden was approved, and we accordingly Lrought
such books as we rthoughta we could spare, which werg
“WOL.L T, 0 placed
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placed dt the end of the club-room. They amounted
not to so many ag we expected ; and though we made
considerable use of them, yet some inconveniences re-
sulting, from want of care, it was agreed, after about a
year, to dlscontmue the collection ; and each took away
such books as belonged to him.

1t was now that I first started the idea of establishing,
by subscrlptlon, a public hblary 1 drew up the propo-
sals, had them ingrossed in form by Brockden the at-
torney, -and my praject succeeded, as will be seen in

thesequel #* % % % x x k&
R 2 T T T T S

[The life of Dr. Franklin, as written by himself, so
far as it has yet been communicated to the world; breaks
off in this place. We understand-that it was continued
by him somewhat farther, and we hope that the remains
der will, at some future period, be communicated to
the public. We have no hesitation in supposing that
every reader will find himself greatly interested by'the. ;
frank simplicity and the philesophical discernment by
which these pages are so eminently characterized.  We
have therefore- thought proper; in order as much as pos-
sible to relieve his regret, to subjoin the. following con-
tinuation, by one of the Doctor’s intimate friends, It
is extracted- from.an American periodical publication,
-and was written by the late Dr. Stuber, * of - Philadel+
phia.] '
THE .

' Dr. Sipber was bom in 'l’l\ilu(lelplli}t, of German parents. e was
sent, at an carly age, to the university, where his genits, diligence and
amiable temper, soon ecquired himt the particular notice and favour of

those
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"THE promotion of Ltetature had been little attended
to in Pennsylvania. Most of the inhabitants were too
much jmmersed in businéss to think of scientific pur-
suits; and those few, whiose ificlinations led them to
study, found it difficult to gratify them, froiti the want
of libraries sufficiently large.  In stich circumstances,
the establishinent of a public library was an ifportant
evént. 'This waé fist set on foot by Franklin, about the’
year 1781." Tifty persons subscribed forty shillings
cach, and agreed to pay ten shillings annually. Theé
numbér increased ; and in 1742, the'company was in-
¢orporated by the name of « The Library Company of
Philadelphia,” Several other companics were formed
in this city in imitation of it. These were all at length
unitéd with the Library Company of Philadelphia,
which thus réceived a considerdble accession of books
and property. It now contains aboat eight thousand
volumes on all subjects, a philosophical apparatus, and &
well-chosen collection of natural and artificial cuiriosi-
" tes.” For its support the company now possesses

it
=

those under whose immediate direction Le was placed, After passing
through the comnon course of study, inn much shorter time than usual,
he léft the university, at the age of sixteen, with great reputation. Not
lohg aftet, he entered on the study of physic; and tho zeal with which he
pursued it, and the advances he made, gave his friends reason to form the
most flattering prospects of his futare eminence and uscfulness in the pro-
fession, As Dr. Stubor's circumstances were very moderate, he did not
ﬂ‘ih}s this purssit well calevlated to improve them. He thercfore, relin-
quishied it, after he had obtained 4 degree in the profession, and qualified
himsélf to_practise with credit and success; and immediately entered on-
the study of the law, While in pursuit of the last mentioned abject, ho
was .prevcntc’d by & premature death from rcnpiﬁg the fruit of those
talents with which he was endowed, and of & youth spent in the ardent
and successful pursuit of usefil and elegant literature. i

o2 . landed
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landed:sproperty: of iconsiderable ‘value.. . - They- have -
la)telywbullt an: clegant house in Fifth-street, in the
front of which will be erected a marble statue of - their
'founder, Benjamin Franklin.- e
:This institution was greatly encouraged by the fnends
‘of litcrature in America and in Great Britain. The
-Penn. family distinguished themselves by their dona-
tions.  Amongst the earliest friends of this institution
must: be mentioned the late Peter Collinson, the friend
and correspondent of Dr. Franklin. He not only made,
. considerable presents himself, and obtained others from
‘his friends, . but voluntarily undertook to manage the
business of the Company in London, recommending
books; purchasing and lghipping them.. - His -extensive
“knowledge, and zeal for the promotion of science; ena-
‘bled him to execute this important trust with the great-
-est: advantage.  He .continued to perform these ser-
vioes for more than thirty years, and- uniformly refused
“ to accept of any compensation. During this time, he
" .communicated to the directors cvery miorrndtlon rela-
tive to improvements and discoveries in thc arts, - gn-
cu]tmc, and philosophy. Ce
' The beneficial influence ‘of this ‘institution was soon’
,féviden’t.~ The terms of ‘subséription to it were 90 mo-
derdte that it was accessible to every one. Its advan-
tages-were not confined to the opulent. - The: eitizens
in ‘the middle and.lower walks of life were cqually
partakers of them. Hence a degree of mfommnon
was - extended amongst all classes of pcople. The
example was soon followed.  Libraries were: established
- in various places, and they are now.become very nume-
rpus in the United States, and particularly in Pennsyl-
vania. It'is to be hoped that they will be still more,
widely
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widely extended,: and . that. information -will-be -every
where increased.; This.will be: the best sceuiity- for
Maintaining: our’ liberties. - A-nation-of well-informed
men, who have been taught todknow.and prige the rights
which God has given them, cannot be enslaved. - Tt is
in: the.regions. of ignorance that tyrennyreigns, - It
flies. before the light -of. science.. Let - the citizens of
America, then,.engaurage institutions calculated to dif-
fuse, knowledge ‘amongst the - people; and amongst
these, spublic librarics are not the least important.

i In 1782, Franklin began to publish Poor ‘Richard’s
.Almanadx This was remarkable for the numerous and
valuable concise maxims which it contained, all tending
to exhort to. industry aund frugality. - It was continued
for many ycars, In the almanack for the last year, all
the maxims were collected in an address to the reader,
entitled, The Way to Wealth. This has been translated
into various languages, .and inserted in different publi-

cations. .. It has also been printed on a large sheet, and
may:be,seen framed in many houses in this city. This
address contains, perhaps, the best practical system of
cconomy that ever has appeared. . It is written in a
~manner intelligible to every one, and which cannot fajl
of convinecing every reader of the justice and propriety
of the remarks and advice which it contains, . The de-
wmand for this almanack was so great, that ten thousand
have been sold in one year; which must be considercd
as a very large number, especially when we refleet; that
Tthis'co'untr-y was, at that time, but thinly peopled, - 1t
cannot be.doubted that the salutary maxims contained
in these almanacksmust have.made:a favourable impres-
sionupon many of the readers of them.

It was not:long before Franklin engered upon his

' ' political
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political ‘career. In the year 1736, he was appointed
clérk to the general assembly of Pennsylvania, and was
re-elected by succeeding assemblies for several years,
until he was chosen a representative for the c1ty of
' Philadelphia. ~

Bradford, the printer, mentioned above, was poss
gessed of some advantages over Franklin, by bemg
‘post-aster, thereby having an opportunity of circi-
lating his paper more extensively, and thus refidering it
a better vehicle for advertiseiments, &e. Franklin, in
his tdm, enjoyed these advantages, by being appointed
post-master of Philadelphia in 1737. Bradford, while in
office, had acted ungenerously towards Franklin, pre:
venting as much as possible the circulation of his paper.
He had now an opportunity 'of retaliating ; but his no-
bleness of soul prevented him from making use of it.

The police of Philadelphia had early "appointed
watchmen, whose duty it was to guard the citizens
against the midnight robber, and to give en immediate
alarm in ¢ase of fire. This duty is, perhaps, one of the
most important that can be committed to any set of
men. The regulations, however, were not sufﬁcienﬂy“
strict. ‘Tranklin saw the dangers arising from thig
causé, and suggested an alteration, 50 8% t0 ‘oblige the
guardians of the night' to be more’ watchful over the
the lives and property of the citizens.  The proppéty‘"
of this was immediately- percewed and a reform was

effected.” |

“There is nothing more' dangerous to growing citlesf
than fires. Other causes operate slowly, and almost
xmperceptxbly ; but these in a moment render abortive
the labours of ages. On this account there should be,’

in all cities, ample provisions to prevent fires from’
5 spreading.
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gpreading. TFranklin early saw the necessity of these;
and, about the year 1728, formed the first fire com-
. pany in this city. The example was soon followed by
others ; and there arc now numerous fire companies in
the city and liberties. To these may be attributed in a
great degeee the. activity in extinguishing fives, for
which the citizens of Philadelphia are distinguished;
and the.inconsiderable damage this city has sustained
from this cause. Some time after, Franklin"sugges{e'd
the plan for an association for insuring houses from
losses by fire, which was adopted ; and the association
continues to this day. ' The advantages experienced

from it have been great. L
From. the first settlement of Pennsylvania, a spis
7it of dispute appears to have prevailed among its in-
habitants. During the life-time of William Penn, the
constitution had been threc. times altered. = After this
period the history of Pennsylvania is little ¢lse than a
recital of the quarrels between the proprietaries, or
th?it..gqvcrno;s, ‘and the assembly. The proprietaries,
9°nt¢nded for the right of _eXempting their. land from’
taxes; to which the assembly would by no meaus con-
sent. This subject of dispute interfered in almost every:
question, and prevented the most salutaty laws from
being enacted. This at times subjected the people to
great inconveniences. In the year 1774, during a war’
he_twee}n France and Great, Britain, 'some Irench and
Indians had made inroads upon the frontier inhabitants
of the province, who were unprovided for such an at-
tack. It became necessary that the citizens should arm
for their defence. Governor Thomas recommended
t.ov the a§59?ﬁbly, who were then. sitting, to pass a mi-
btla law. To this they would agree only upon condi-
‘ t tion,
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tion, that he should give his assent to certain. laws,
which appeared to them calculated to promote the in-
terests of the people. As he thought these laws would
be injufious to the proprietaries, he refused his assent
to them ; and the assembly broke up without passing a
militia bill. . The situation of the province was at this
time truly alarming: exposed to the continual inroad
of an enemy, and destitutc of every means.of .defence.
At this crisis Franklin stepped forth, and proposed to a
meeting of the citizens of Philadelphia, a plan of &
voluntary association for the defence of the province.
This was approved ‘of, and signed by twelve hundred
persons immediately. Copies were circulated without.
delay through the province; and in a shott time the
number of signatures amountcd to ten thousand. Frank-
lin was chosen colonel of the Pluladclphla regiment ;
but he did not think proper to accept of the houour.
Pursvits of a different nature now occupied the
greatest part of his attention for some yeays. He enx
gaged in a coursc of electrical experiments, with. all
the ardor and thirst for discovery which characterized
the philosophers of that day. Of all the branches of
experimental philosophy, clectricity had been letst.ex-:
plored. ~The attractive power of amber is mentioned:
by Theophrastus and Pliny, and from them, by later.
naturalists. In the year 1600, Gilbert, an English phy-:
sician, cnlarged considerably . the “catalogue. of - sub-
stances which have the property of attrdcting light
bodies. Boyle, Otto Guericke, a burgomaster of Mag-:
deburg, celebrated as the inventor of the air-pump,
Dr. Wall, and Sir Jsaac Newton added some facts.:
Guericke first observed the repulsive power of -electri-
city, and the light and noise produced by it. In.1709,.
Hawkeshee,
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Hawkesbec communicated sothe. impmtant ‘observa~
tions ghd’ experiments t6° thevotld’ -For several ye'lrs
eiectnox%y wais ientirely hegledted, until Mr. Gréy-ap-
plied himgelf-to it, in 1728; with'greiit assiduity:» He
and hisfriend Mt. Whetler, made n great - yasicty of
expemments, i which- they demonstrated, th&f electiia
city' may 'be: <¢ommunicited fiom one body to\amither;
even without bemg in‘dontact, and in this way may be
conducted 6/ areat distancé. * Mr. Grey aftérwards
found,’ thit, by suspending rods of iron by silk or haix
lines}' andi bringing an (_xcn:ed tube under them, spml\s;
lmght 'bé drawh, and a'light pelcelved at the e)\tremls
tiés in the dark. M. du’ I‘aye, mtendant of thé'Fi '
kmus ‘gardens, made a number 6f expeuments, wlndlx'
added not " little to the science. He made: tlie disco¥
very oftwo kinds of élcctr1c1ty, which he called mtre- ,
ousalid: resinous ; the former produced by’ r‘ubbing g‘lass,‘
the'latter from excited sulphm , scaling-wax, &e." Bt
this‘he afterwards gave up as' err oneous. ‘Betiveen the
y?-iﬁ‘s 1780  unt ‘174g; Desaguhms ‘made a mnnbér "of
eﬁ(pemﬁé‘nts, ‘biit'added little of nnpdrtuﬁée. He first”
used the terims’ bdnductofs and ‘eleci‘nw, per se.t TH'14e,
séveral ingenious Germins engaged in'this suhgedt of’
these the principal were, professor Boze of Wittems
.bérg, professor Winkler of Leipsic, Gordon, uScotch"
Bénidictine monlk, professor ‘of phxlosophy at Brﬁht,
ad’ Dr. ' Ludolf, of Berlin: The result ‘of theirvéw
Féai-ihes ‘tistonished the’ phlloﬁophels oféDurope Thelr ‘
' apphthtis was large, and by means of it they: were ena-"
bled'ts!dollect large quentities of the electric-fitid; ‘and '
thus'to préaiice phenomdia which Had been hithértoun=!
observed. They killed'small ‘birds, and set spifits oifird:
Their e’*'Pewfn(’«nts‘4:~:x<:xted the éu;uosxty of pthier-phi-
VoL, 1. P losophcrs
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lbsophers. Collinson, about the year 1743, sent to the
Library Company of Philadelphia, an account of these
experiments, together with a tube, and directions how -
to use it. Franklin, with some of his friends, imme-
diately engaged in a course of experiments, the result
of which is well known. He was enabled to make a
number of important discoveries, and to propose theo-
ries to account for various phenomena, which have
been universally adopted, and which bid fair to endure
for ages. His observations he communicated in a
series of letters, to his friend Collinson, the first of
which is dated March 28, 1747. In these he shews
the power of points in drawing and throwing off
the electrical matter, which had hitherto escaped the
notice of electricians. He also made the grand disco-
very of .a plus and minus, or of a positive and negative
etate of clectricity. We give him the honour of this,
without hesitation ; although the English have claimed
© it for their countryman, Dr. Watson. Watson’s paper
is dated Junuary 21, 1748 ; Franklin’s July 11, 1747 ¢
scveral months prior.  Shortly after, Franklin, from his
principles of the plus and minus state, explained, in a
satisfactory manner, the phenomena of the Leyden
phial, first .observed. by Mr. Cuncus, or by professor
Muschenbroeck, of Leyden, which had much per-
plexed philosophers. He shewed clearly, that when
charged, the bottle contained no more clectricity than
before, but that as much was taken from one side as
‘was thrown on the other; and that, to digcharge it,
nothing was necessary but to produce a communication
between the two sides, by which the equilibrium mighg
be restored, and that then no signs of electricity would
vemain. lleafterwards demonstrated, by experiments;.

that
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that the clectricity did not reside in the coating, as bad:
“been supposed, but.in the pores of the glass itself.
After a phial was charged, he removed the coating,
and found that'upon applying a new: coating, the shock!
might still be reccived. In the year 1749, he first sug-"
gested his idea of explaining the’ phenomeéna of thun-
der-gusts, and of the eurora borealis; upon clectrical
principles. * Ile points ‘out many particulars in:which
lightning and electricity agree; and he adduces many.
factq, and reasonings from facts, in support of his po~
sitions. In the same year he conceived.the astonish-
ingly bold and giand idea of ascertaiding the truth of
his doctrme, by actually drawing - -down the- light-
nitig, by means of sharp-pointed iron rods, raised into
1hc region of: the clouds. - Even- in this uncertain
state, his passion to be uscful .to mankind, displayed
itsclf in a powerful manner. Admitting the identity of
electricity and lightnirig, and *knowing the power of
pointsinrepelling bodies charged with electricity, and in
conducting their fire silently and imperceptibly, he sug-
gested the-dden of securing houses, ships, &e. from being
damaged by lightning, by -erecting pointed rods; that
shiould rise some feet dbové the mostelevated part, and
descend some feet into the ground or’ the water.  The
effect of these, he concluded, -would be either to pre-
vent a stroke by repelling the cloud beyond the striking
distance; or by drawing off the electrical fire whiche it
contained ; or, if they could not efféet this, they would
at least ¢onduct the electric mattey to the earth, with-
out any injury to the building. g

It was not until the summer of 1752, that he was
engbled to complete his grand ‘and unparalleled- dis-

_¢overy by experiment.- The plan-which he had’ origis
P2 nally
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nally proposed, was, to erect on some high tower, ot
other elevated place, a centry-box; from which should
rise a pointed iron rod, insulated by being fixed in a
cake of resin. Electrified clouds passing over this,
would, lie conceived, impart to it a portion of their elec~
tricity, which would be rendered evident to the senses
by sparks being ‘emitted, when a key, the knuckle,
or: other. conductor was presented to it. Philadelphia
at this time ‘afforded no opportunity of trying an expe-
riment of this kind, -While Franklin was waiting for
the erection of a. spire, it occurred to him that he might
have more ready access to-the region of. clouds by
means of a common kite. He prepared. one by fas-
tening two cross sticks to a silk handkerchief, which
would not suffer ‘so much from the rain as paper.. To
the upright stick was affixed an iron point. The string
was, as usual, of hemp, except the lower end, which
was silk. 'Where the hempen string terminated, a key
was fastened. With this apparatus, on the appearance
of s thunder~gust approaching, he went out into the
commons, accompanied by his son, to whom alone he
communicated his intentions, well knowing the ridi-
cule whxch too generally for the interest of science,
awaits unsuccessful experiments . in philosophy. He
placed: himself under a shadé, to -avoid the rain---his
kite was raised~-a thunder-cloud passed over it-~mo
sign of electricity appeared. He almost despaired of
success, when, suddenly, he observed the loose fibres
of -his. string to move towards an erect position. He
now presented ‘his knuckle to the key, and received a
strong spark.  How exquisite must his sensations have
been at this moment! On this experiment depended
‘the fate of his theory. If he succeceded, his name
would
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would rank high among those’ who had improved
"science 5 if he failed, be must inevitably be - subjected
to the derision of mankind; or, what is worse, their
pity, as a well\.mean‘ingman,,‘ but ' a-weak, silly:projecs
tor. The anxiety: with: which he looked for the result
of his experiment, may be easily: conceived:  Doubts
and despair' had begun-to prevail} when the fact ‘was
ascertained in so cledr-a manner, that even the most
incredulous ' could-né longér withhold' thejr assent.—-
Repeated sparks were drawn from'the key, a phial was
charged; a'shock given; and all the experiments made
which are usually performed with clcctmmty ‘

-+ About a month' before this peuod somc“mgemous
Iuen('hmrm had completed the dlscovel y in tlic manner
originally. proposed by Dr. Franklin. “The letters which
he sént to Mr. Collinson, it is said, were refused a place
in the Transactions of the Royal Society” of London.
However this may be, Collinson ‘published them in a
separate volumne, under the title of ¢ New Experiments
and Observations on E’Iecti‘icity, made at Philadelphia;
in America.” - They were'read with avidify, and soon

translated into: diffévent languages A’ very incorrect
Trench translation fell into the hands of the celebrated
Buffon, who, notwithstanding the disadvantages under
which. the work laboured, was much pleased with it,
and repeated the expemncnts with success.” He pre-
vailed on his friend, M: D’'Alibaxd, to give "his couni=
trymen & more ‘correct translation of the works of the
American clectrician.  This contributed much towards
spreading’ o knowledge 'of® Franklin’s principles- in
France. - The king, ' Louis XV., hearing of ‘these ex-
perlments, expressed a wish to be & spectator of thein.

A course of experiments was given ot the seat of ‘the
Duc
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D’Ayen, at St. Germain, by M. de Lor. - The applauscs

which the king bestowed upon Franklin, excited in

Buffon, D'Alibard, and De Lor, an carnest desire of

ascertaining the truth of his theory of thunder-gusts.
Buffon erected his apparatus on the tower of Montbar,

M. D’Alibard at Mary-la-ville, and De Lor at his house

in the Estrapade at Paris, some of the highest ground

in that capitel. I’Alibard’s machine first shewed stgns

of electricity. On the 10th of May, 1759, & thunder

cloud passed over it, in the absence of M. D’Alibard,

and a number of sparks were drawn from it by Coiflier,

joiner, with whom I’Alibard had left directions how
to proceed,. and by M. Raulet, the prior of Mary-Ja-

ville. An account of this experiment was given to the

Royal Academy of Sciences; by M. D’Alibard, ina Mc-

moir dated May 13th, 1752. - On the 18th of May,

M. de Lor proved equally successful with the apparatus

erected at his own.house. - These philosophers soon

excited those of other parts of Eurepe to repeat

the *experiment ; amongst whom, none -signaljsed

themselves more than Tather Beccaria, of Turin, te

.whose observations science is much indebted, - Even
the cold regions of Russia were penetrated by the ardor

for discovery. Professor . Richman bade fair to add

much to the stock of knowledge on this subject, when

an unfortunate flash from bis conductor, put a period

to his existence~ The friends of science will fong re-

member with regret, the amiable martyr to electrieity.

. By. these experiments Fraoklin’é theory was estss

blished in the ‘most convincing manner. When the

truth of it could no longer be doubted, envy and vzm'tty

endeavoured to detract from its merit. That an Ame~
rican, an inhabitant of the obscare city of Philadelphia,

: the
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the name of which was hardly known, should he. able
tomake discoveries, and to frame theories, which had
escaped the notice of the enlightened philosophers of
Eumpe, was too moytifying to‘be admitted. He must
certainly have taken the idea from some one else. An
American, a being of an inferior order, make . disco-
veries '!---Imp‘ossiblc. It was said, that the Abbe Nol-
let, 1748, had suggested the idea of the similarity of
lifrhming and electricity in his Legons de Plysique. It is
tiue that the Abbe mentions the idea, but he throws it
out.as a bare conjecture, and proposes no mode of
ascertaining the truth of it. He himself acknowledges,
that Iranklin first entertained the bold thought of
bringing lightning from the heavens, by means of
pointed rods fixed in the air. The similarity of light-
ning and clectricity is so strong, that we nced not be
surprised at notice being taken of it, as soon as electri-
cal phenomena became familiar. We find it mentioned
by -Dr. Wall and Mr. Gx'ey; while the science was in
its infancy. But the honour of forming a regulor
theory of thunder-gusts, of sugg estmg s.mode of de-
termining the truth of it by experiments, and of put-
ting these experiments in practice, and thus establish-
ing the theory upon a firm and solid basis, is incontesti-
bly due to Franklin. IVAlibard, who made the first
experiments in France, says, that he only followed the
tract which Franklin had pointed out.

. It has been of late asserted, that the honour of com-
Pl‘vtlnﬂ the experiment with the electrical kite, does
not belong to Franklin, - Some late English paragraphs
have attributed it to some I “renchinan, whose name
they do not mention ; and the Abbe Berthalon. gives it
tp M. de Romas, assessor to the. ptemlud of. Nmacs

the
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- the English 'paragraphs probably refer to the same
_person.  But a very slight attention will convince us of
the injustice of this procedure: Dr. F. ranklin’s -experi-
ment was made in June 1752 ; and his letter, giving an
account of jt, is dated October 19, 1752. M. de Ro-
mas made his first attempt on the 14th of May, 1758,
but was not successful until the 7th of June; a year
after Franklin had completed the discovery, and when
it was.known to all the philosophers in Europe.

Besides these great principles, Franklin’s letters on
glectricity contain a number of facts and hints, which
have contributed greatly towards.reducing this branch
of knowledge to a science. His friend Mr. Kinnersley
communicated to him adiscovery of the different kinds
of electricity, excited by rubbing glass and sulphur.
This, we have said, was first observed by M. Du
“Faye ; but it was for many years neglected. The phi-
losophers were disposed to account for the phenomena,
rather from a difference in the quantity of electricity
collected, and even Du Faye himself seems at last to
have adopted this doctrine. Tranklin,at first enter-
tained the same idea; but upon repeatink the experi-
ments, he perceived that Mr. Kinnersleyswas. right;
end that the vitreous and resinous electricity-of du I aye
were nothing more then the positive, and negative states
which he had before observed ; and that the glass
globe charged positively or increased the quantity .of
electricity on the prime conductor, while the globe of
gulphur diminished its ndtural quantity, or charged
negatively. These experiments and observations opened
a new field for investigation, upon which clectricians
entered with avidity; and their labours have added

much to the stock of our knowledge,
In
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In September, 1752, Franklin entered upon a course .
of experiments, to determine the state of electricity in
" the clouds. From a number of experiments he formed
this conclusion - That the clouds of a thunder-gust
are most commonly in a negative statt of electl'icity;
but sometimes in a positive state;” and from this it
follows, as a necessary consequence, “ that, for the
most part, in thunder-strokes, it is the earth that
strikes into the clouds, and not the clouds: that strike
into the ecarth.,” The letter containing these observa-
tions is dated in September, 1753 ; and yet the disco-
very of ascending thunder has been said to be of a mo-
dern date, and has been attributed to the Abbe Bertho-
lon,; who published his memoir on the subject in 1776. -
Franklin’s letters have been translated into most of
the European languages, and into Latin: In propor-
tion as they have become known, his principles have
been adopted. Some opposition was made to his
theories, particularly by the Abbe Nollet, who was,
however, but feebly supported, while the first philoso-
phers in Europe stepped forth in defence of Franklin’s
principles, amongst whom D’Alibard and Beccaria
were the most distinguished. The opposition has gra-
dually ceased, and the Franklinian system is now uni-
versally adopted, where science flourishes. : .
The important practical use which Iranklin made
of his discoveries, the securing of houses from injury
by lightning, has been already mentioned Pointed
Con‘ductors are now very common in America; but
pre‘]gdice has hitherto prevented their general intro- .
duction into’ Europe, notwithstanding the most up-
doubted proofs ‘of their utility have been given. But
mankind can with difficulty be brought to lay aside
yoL. 1. . 0 . established
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practices, or to adopt new ones. And perhaps we have
more reason, to be surprised, that a practice however ra-
tional, which was proposed about forty years ago, should -
in that time have been adopted in so many places, than:
that it has not universally prevailed. It is only by de-
grees that the great body of mankind can be led into new
practices, however salutary their tendency. It is now
nearly eighty years since inoculation was introduced-
into Europe and America ; and it is so far from being
general at present, that it will, require one or two cen-
turies to render it so.

In the year 1745, Franklin published an account of
his new-invented Penusylvania fire-places, in which he
minutely and accurately states the advantages of diffe-
rent kinds of fire-places; and endeavours to show that
the one which he describes is to be preferred to any
other. This contrivance has given rise to the open
stoves now in general use, which, however, differ from
it in construction, particularly in not having an air-box
at the back, through which a constant supply of air,
warmed in its passage, is thrown into the room. The
advantagbs of thi§ are, that as a strcam of warm air is
continually flowing into the room, less fuel is necessary
to preserve a pro‘per temperature, and the room may
be so tightened as that no air may enter through cracks
---the consequence of which are colds, tooth-aches,
&e, _ ‘ :
Although  philosophy was a principal object of
Franklin's pursuit for several years, he confined him-
self not to this. In the year 1747, he became a mem-
ber of the gencral assembly of Pennsylvania, as a bur-
gess for the city of Philadelphia. Warm disputes
cubsisted at this time between the assembly and the
' proprietaries 4
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pmprietaries ; cach contending for what they conceived
to be their just rights. Franklin, a friend to the rights
of man from his infancy, soon distinguished lnmselt as
a steady opponent of the unjust schemes of the proprie-
taries, He was soon looked up to as the head of the
opposition ; and to him have been attributed many of
the spirited replies of the assembly, to the messages of
the governors. His influence in the body was very
great. This arose not from any superior powers of elo-
quence ; he spoke but seldom, and he never was known
to make any thing like an elaborate harangue. His
speeches often consisted of a single sentence, or of a
well-told story, the moral of which was always obviously
to the point. He never attempted the flowery fields of
oratory. His manner was plain andmild. His style
in speaking was, like that of his writings, simnple, una-
dorned, and remarkably concise. With this plain man-
ner, and his penctrating and solid judgment, he was
able to confound the most cloquent and subtle of his
adversaries, to confirm the opinions of his friends, and
to make converts of the unprejudiced who had opposed
~him. With » single observation, he has rendered of
no avail an elegant and lengthy discourse, and deter-
~mined the fate of a question of importance.

But he was'no¥ contented with thus supporting the
rights of the people. He wished to render them per-
manently secure, which can only be done by making
ﬂ}Gir value properly known; and this must depend
upon increasing and extending information to every
class of men. We have already seen that he was the
founder of the public library, which contributed greatly
towards improving the minds of the citizens. But this

Q2 was
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was not sufficient. The schools then subsisting were in
general of little utility. The teachers were men ill qua-
lified for the important duty which they had underta-
ken; and, after all, nothing more could be obtained
than the rudiments of a common English education.
Franklin drew up a plan of an academy, to be erected
in the city of Philadelphia, suited to * the state of an
infant country;” but in this, as in all his plans; he con-
fined not his views to the present time only.  Helooked
forward to the period when an institution on an enlarg-
ed plan would become necessary. With this view, he
considered his academy as ¢ a foundation for posterity
to erect a seminary of learning more extensive, and sui~
table to future circumstances.” In pursuance of this
plan, the constitutions were drawn up and signed on the
13th of November, 1749. In these, twenty-four of the
most respectable citizens of Philadelphia were named
as trustees. In the choice of these, and in the forma-
tion of his plan, Franklin is said to haye consulted chiefly
with Thomas Hopkinson, Esq ; the Rev. Richard Peters,
then sccretary of the province, Tench, Francis, Esq.
attorney-general, and Dr. Phineas Bond.

The following article shews a spirit of benevolence
worthy of imitation ; and,- for the honour of our city,
we hope that it continues to be in fogce.

« In case of the disability of the reclor, or any mas-
ter (established on the foundation by receiving a certain
salary) through sickness, or any other natural infirmity,
whereby he may be reduced to poverty, the trustees
shall have power to contribute to his support, in pro-
portion to his distress and merit, and the stock in their

hands.” .
The
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The last clause of the fundamental rules is expyessed
inlanguage so tender and benevolent, so truly parental,
that it will do cverlasting honour to the hearts and
heads of the founders.

"« It is hoped and expected that the trustees will
make it their pleasure, and in some degree their busi~
ness, to visit the academy often; to encourage and coun-
tenance the youth, to countenance and assist the mas-
ters, and, by all means in their power, advance the use-
fulness and reputation of the design ; that they will look
on the students as, in some measure, their own chil-
dren, treat them with familiarity and affection ; and
when they have behaved well, gone through their stu-
dies, and are to cnter the world, they shall zealously
unite, and make all the interest that can be made to
promote and establish them, whether in business, offices,
marriages, or any other thing for their advantage, in
preference to all other persons whatsoever, even of
equal merit.”

The. constitutions being signed and made public,
with the names of the gentlemen proposing themselves
as trustees and founders, the design was so well approv-
ed of by the public-spirited citizens of Philadelphia,
that the smn of eight hundred pounds per annum, for
five years, was in the course of a few weeks subscribed
for carrying it into execution ; and in the beginning of
January following (viz. 1750) three of the schools were
opened, namely, the Latin and Greek schools, the Ma-
ﬂl‘fimatical school, and the English school. In pursuance
of an article in the original plan, a school for educating
sixty boys and thirty girls (in the charter since called
the Charitable School) was opencd ; and amidst all the

. difficulties
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difficulties with which the trustees have struggled in,
respect to their funds, has still been continued full for
the space of forty years; so that allowing three years
education for each boy and girl admitted into it, which
is the general rule, at least twelve hundred children have
-received in it the chief part of their education, who
might otherwise, in a- great measure, have been left
without the means of instruction. And many of those
who have been thus educated, arc now to be found
among the most useful and reputable citizens of this
state.

The institution, thus successfully begun, continued
daily to flourish, to the great satisfaction of Dr. Franke-
}in; who, notwithstanding the multiplicity of his other
engagements and pursuits, at that busy stage of his life,
was a constant attendant at the monthly visitations and -
examinations of the schools, and made it his particular
study; by means of his extensive correspondence abroad,
to advance the reputation of the seminary, and to draw
students and scholars to it from different parts of Ame-~
rica and the West Indies. Through the interposition
of his benevolent and learned friend, Peter Collinson, of
Tondon, upon the application of the trustees, a charter
of incorporation, dated July 18, 1753, was obtained
from the honourable proprietors of Pennsylvania, Tho~
mas Penn and Richard Penn, Esqrs. accompanied with
a liberal benefaction of five hundred pounds sterling ;

~ and Pr. Franklin now began in good carnest to please
himself with the hopes of a speedy accomplishment of
his original design, viz. the establishment of a perfect
institution, npon the plan of the Luropean colleges and -

universities; for which his academy was intended as @
2 nursery
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nursery or foundation. To elucidate this fact, is a mat-
ter of considerable impbrtance in respect to the memory
and character of Dr. Franklin as a philosopher, and as
the friend and patron of learning and science ; for, not-
withstanding what is expressly declared by him in the
preamble to the constitutions, viz. that the academy
was begun for « teaching the Latin and Greek lan-
guages, with all uscful branches of the arts and sciences,
suitable to the state of an infant country, and laying a
foundation for posterity to ercct a seminary of learning.
more extensive, and suitable to their future circum-
stances;” yet it has been suggested of late, as upon Dr.
Franklin’s authority, that the Latin and Greek, or the
dead languages, are an incumbrance upon a scheme of
liberal education, and that the engrafting or founding a
cullege, or more extensive seminary, upon his academy,
was without his approbation or agency, and gave him
discontent. If the reverse of this docs not already ap-
pear from what has been quoted above, the following
letters will put the matter beyond dispute. They were
written by him to a gentleman, who had at th#t time
published the idea of a college, suited to the circum-
stances of a young country (meaning New-York) a copy
of which having been sent to Dr. Franklin for his opi-
nion, gave rise to that correspondence which terminated
about a year afterwards, in erecting the college upon
the foundation of the academy, and establishing that
gentleman at the head of both, where he still continues,
after a period of thirty-six years, to preside with distin-
guished reputation.

From these letters also, the state of the academy, at
that time, will be seen,

« Philad.
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« Plalad. April 19ih, 1753,
“ Sig,

“1 received your favour of the 11th instant, with your
new * piece on  Fducation, which I shall carcfully pe-
ruse, and give you my sentiments of it, as you desire,
by next post. :

“I believe the young gentlemen, your pupils, may be
entertained and instructed here, in mathematics and
philosophy, to satisfaction. Mr. Alison+ (who was
eddcated at Glasgow) has been long accustomed to
teach the latter, and Mr. Grew} the former ; and I think
their pupils make great progress. Mr. Alison has the
care of the Latin and Greek school, but as he has now
three good assistants,§ he can very well afford some
hours every day for the instruction of those who are
engaged in higher studies. The mathematical school is
pretty well furnished with instruments. The English
library is a good one; and we have belonging to it a
middling apparatus for experimental philosophy, and
propose speedily to complete it. The Loganian library,
one of the best collections in America, will shortly be
opened ; so that neither books nor instruments will be
wanting ; and as we are determined always to give good
salaries, we have reason to believe we may have always
an opportunity of choosing good masters ; upon which

# A general idea of the college of Mirania.
4 The Rev, and learned Mr. Francis Alison, afterwards D. D. and
vice-provost of the college.
% Mr. Theophilus Grew, afterwurds professor of mathematics in the
college.
Those assistants were at that time Mr. Charles Thomson, late secretary

to congress, Mr. Paul Jyckson, and Mr, Jucol Duche, .
' indeed,
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indeed, the success of the whole depends. We are
obhged to you for your kind offers in this- respect, and
when you are settled in England, we may occasionally:
make use of your fuendshlp and judgment.-—

- *Tf it suits your conveniency to.visit Philadelphia be-
fore you return to Europe, 1 shall be extremely glad to-
see and converse with you here, as well as to coxrespond
with you after your séttlement in England ; for an.ac-
quaintance and comntunication with ‘men of learning,
virtué’,‘and public ‘spirit, is one of my greatest enjoy-
nents,

“ I do not know whether you ever happened to see the
first proposals I made for erecting this academy. Isend
them inclosed. They had (however imperfect) the
desired success, being followed by a subscription of
_four thousand pounds, towards: carrying them into ex-
ecution. And'as we are fond of receiving advice, and
are daily improving by experience, I am in hopes we
shall, in a few years, see a peyfect institution.

“Tam, Yery respkekctfully,, &e.
«B. FRANKLIN.
« My, W. Snith, Long-Island”
;—-’——v
« Philud. May 3d, 1753.
* s1m,
“Mz. Prrers has just now been with me, and we.
have compared notes on your new piece. We find
nothing in the scheme of education, however excellent,

but what is, in our opinion, very practicable. The
VOL. I. R . great



122 LIFPE OF DR. FRANKLIN,

great difficulty-will be to find the Aratus¥, and other
snitable persons, to carry it into exccution; but such.
may be had if proper encouragement be given. We.
have both received great pleasure in the perusal of it..
For my part, I know not when I have read a piece.
that has mere affected me--+so noble and just are the
sentiments; so warm and animated ‘the language ; yet
as censure from your friends may be of mere use, as.
well as. moré agreeable to you than praise, I ought to
mention, that I wish you had omitted not only the.
quotatiori from the Review+, which you arc now
justly dissatisfied with, but those expressions of. rc-
sentment against your adversaries, in pages 65 and 79.
In such cases, the noblest victory is obtained by ne-
glect., and by shining on. '
~ % Mr. Allen has beén out of town these ten days; but
before he went he directed me to procure him six co-.
pies of your piece. Mr. Peters has taken ten. He:
. proposed to have written to you; but omits it, as he.
expects so soon to have the pleasure of sceing you
here. He desires me to present his affectionate com-
pliments to ou,. and to assure you that you will be
very welcome to him. I shall only say, that you may

* The name given to the principal or head of the ideal colicge, the
system of ‘education in which batlt ncvertheless been neaﬂy realized, or
followed as a model, in the ¢college and academy of I’hﬂadefphm, and
some other Americen semijnarics, for many yeuts past, ,

+ The quotation. alluded to ¢from the Loudon Monthly Review for
1'149,) was judged to reflect too severely on the discipline and goveru=
ment of the English universitics of Oxford and Cumbndbe, and was ¢x-
punged froi the following det’lops of this worls,

depé'nd
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depend on my doing all in my power to make your
visit to Philadelphia agreeable to you.

-« am, &e.

« My. Smith, « B. FRANKLIN.”

- « Philad. Nov. 7th, 17583.
“ DEAR SIR, . '

“HaviNe writtén you fully, via Bristol, I have now
little to add, Matters relating to the academy remain
in statu quo. The trustees would be glad to see a rec-
tor established there, but they dread entering into new
engagements- till they are got out of debt ; and I have
not yet got them wholly over to my opinion,. that a
good professor, or teacher of the higher branches of
learning, would draw so many scholars as to pay great
part, ‘if ‘not the whole of his salery. Thus, unless
the proprietors (of the province) shall think fit to. put
the finishing hand to our institution, it must, I fear,
wait some few yeais longer before it can arrive at that
state of perfection, which to me it seems now capable
‘of ; and all the pleasure I promised myself in seeing.

" you scttled among us, vanishes into smoke.

“ But good Mr. Collinson writes me word, that no
endéavours of his shall be wanting; and he hopes,
with the archbishop’s assistance, to be able to prevail

- with qur proprietors *. I pray God grant them suc-
cess, ‘

My

* Upon the ﬂpphcntwn of arghbjshop ‘Herrmg and P, Collmson, ‘Ilgq
at Dr Tranklin's request, (aided by he lotters of Mr. Allen aud Mr,
R2 Pctus,)
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. %My son presents his affectionate regards, with,
dear Sir,
‘ “Your's, 8.

« B. FRANKLIN.

«P.S. I have not been’ favoured with a line from
you since your arrival in England.”

et st

« Philad. April 18th, 1754,

“ DEAR SIR, o
“ 1 nave had but one letter from you since your
arrival in. England, which was but a short one, via
Boston, dated October 18th, acquainting me that you
“had written largely by Captain Davis.~---Davis was
lost, and with him your letters, to my great disap-
pomtment ~-Mesnard and Gibbon have since arrived
here, and 1 hear nothmg from you. My comfort is,
an imagination that you only omit writing because you
are coming, and propose to tell me every thing viva
voce, So not knowing whether this letter will reach
you, and hoping either to sec or hear from you by the
Myrtilla, Captain Budden’s ship,. which is daily ex-
pected, [ only add, that I am, with great ¢stecm and
affection
N « Your’s, &e.
« Myr. Smith. , « B. FRANKLIN.”

T

Peters,) the Hon, Thomas Penn, Esq. subscribed an annual sum, and
afterwards gave at least 50001 to the founding or engrafting the college

uyon‘ the academy.
About |
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About & month after the date of this last letter, the
gentleman to whom it was addressed arrived in Phila-
delphia, and was immediately placed at the head of
the seminary; whereby Dr. Franklin and the other
trustees were enabled to prosecute their plan, for per-
fecting the institution, and opening the college upon
the large.and liberal foundation on which it now
stands ; for which purpose they obtained their addi-
tional charter, dated May @7th, 1755.

Thus far we thought it proper to exhibit in one view
Dr. Franklin’s services in the foundation and establish-
ment of this seminary. He soon afterwards embarked
for England, in the public service of his countrys
and having been generally employed: abrpad, in the -
like service, for the greatest part of the. remainder of
his life, (as will appear in our subsequent account of
the same) he had but few opportunities of taking any
furthier active part in the affuirs of the seminary, until
his final return in the year 1785, when.he found its
charters violated, and his. ancient colleagues, the ori-
ginal founders, deprived of their trust, by an act of the
legislature ; and although: his own name had been in-
serted amongst the nmew trustees, yet he declined to
take his seat among them, or any concern in the ma-
nagement of their affairs, till the institution was re-
stored by law to its original owners. He then assem-
bled‘ his old colleagues at his own house, apd being
chosen their president, all their future meetings were,
a? his request, held there, till within a few months of
his death, when with reluctance, and at their desire,
lest he might be too much injured by his attention to
their business, he: suffered them to meet at the col-
lege,

TFranklin
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Franklin not only gave birth to many useful institu-
tions himself, but he was also instrumental in promoting
those which had originated with other men.. About
the year 1752, an eminent physician of this clty, Dr.
Bond, considcring. the -deplorable state of the- poor
when visited with disease, conceived the idea of esta-
blishing an hospital. Notwithstanding very great ex-
ertions on his part, he was able to interest few people
so far in his benevolent plan, as to,obtain subscriptions
from them. = Unwilling that his scheme should prove
abortive, he sought the aid of Franklin,.who readily
engaged in the business, both by using his influence
with his friends, and by stating the, advantageous in-
fluence of the. proposed institution in his paper, These
efforts were attended with success. Considerable sums
were subscribed ; but they wers, still short of ' what was
necessary. Iranklin now made another exertion. He
applied to the assembly ; andy after some opposition,
obtained leave to bring in a bill, specifying,. that as
soon as two thousand pounds were subscribed, the
same snm should be drawn from the treasury by the

- speaker’s warrant, to be applied to the purposes of the
institution. The opposition, as the sum was granted
npon. a contingency, which they supposed would never
take place, were silent, and the bill passed The
friends of the plun now redoubled their efforts, to ob-
tain subscriptions to the amount stated in the bill, 'and
were soon successful. This was: the foundation of the

Pennsylvanian Hospital, which, with the Bettering--

house, and Dispensary, bears ample testimony of the
humanity of the citizens of Philadelphia. .
Dr. Franklin had conducted himself so well in- the

‘office of post-master, and had shown Thimself to be so
well
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‘well acquainted with the bpsiness of ‘that deparument,
that it was thought expedieht to raise him to a ‘more .
dignified station. - In 1758 he was appointed deputy
post-mastér general for the British voloniesi+ The pro-,
fits arising from the' postege of-letters formed no in-
considerable part -of the :revenue, ‘which ‘the erown,
of Great Britain derived from:these colonies. : In.the
hands of ‘Franklin; it is said, ‘that the post-office in
America, yielded annually thrice as much as that of
Ireland. + = - ‘

- The American colonies were much exposed to de-
predations on their frontiers, by the Indians; and more
particularly whenever a war took place between France’
and England:- - The colonies, individually, were either
too weak to take efficient measures for their own de-
fence, or they were unwilling to take upon themselves
the whole burden “of erecting forts and maintaining
garrisons, whilst their neighbours, who partook equally
with themselves of the 'advantages, contributed no-

_thing to. the: expence. Sometimes also the disputes,
whicli subsisted. between-the governors and assemblies,”
prevented ‘the adoption of means: of defence ; as we
have seen was the case in Pennsylvania in 1745. To
devise a plan of union between the polonies,‘ to. regu-
late this and other matters, appeared a desirable object.

To accomplish this, in the year 1754, commissioners
from New Hampshire, Massachussets, Rhode Island,
NeW“Jersey, Pennsylvania, and Maryland, met at
Albany. * Dr, - Franklin attended here, as a commis-
sioner from' Pennsy)vania, and produced a plan, which,.
from' the place of meeting, has been usually termed, -
“The. Albany: plan- of Union,” - This proposed, that;_
#pplication should be made for :an act of parliament,

‘ 6 to
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to establisl’in the ¢olonies & general: government, 'to-
be administered by a president-general, appointed by
the crown, and by a grand council, consisting of mem~
bers, chosen by the representatives- of the , different
colonies ; their numbér to- be in direct proportion.to
the sums paid by each colony into the gencral treasury,
with this restriction, that no: colony should have more
than" seven, nor less than two representatives. - The
whole executive anthority was committed to the presi-
dent-general. The power of legislation was lodged in
thé grand council and presidént-general’ jointly ; his
consent being made necessary to passing a bill into a
law. The power vested in the- president and council
was, to declare war and peace, and to’ conclude trea-
ties with the Indian nations; to regulate trade with,
and to make purchases of vacant lands from them,
either in the name of the crown, or of the union ; to
settle new colonies, to make laws for- governing these
until they should be erected into separate governments;
and to ‘raise troops, build forts, and fit out armed
vessels, and to use other means for the general de«
fence; and, to effect these things, a power wag -given
to ‘make laws, laying such duties, imposts, or taxes,
as ‘they “should find nedessary, and ‘ag.- would be least
burdensome to the people. All laws were to be sent
to England for the king’s approbation ; and unless dis+
approved of within three years, were to' remain in-
force. All officers in the land or sea service ‘were. 10
be nominated by the president-general, and approved
of by the general council; civil officers were to-be
nominated by the council, and approved of by the
president. Such are the outlines of the plan proposet;

for the consideration of the congress, by Dr. Franklin.
‘ Aftey
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Aftcr several days’ discussion, it was unanimously
agreed to by’ the: commissioners, . copy transmitted
to each assembly, and one to the king’s council. The
fate of it was singular. It was disapproved of by the
ministry of Great Britain, because it :;gave too much
power to the representatives of. the people; and it was
rejected by every assembly, as giving to the president-
gehera], the representative of theé erown, an influence
greatér than appeared to them proper, in' a plan of
government intended for - freemen. Perhaps this re-
jection, on both sides, is the strongest proof that could
be adduced of the excellence of it, as suited to the si-
tuation of America and Great Britain. at that time,
It appears to have steered exactly in- the middle be-
tween the opposite interests of both.

" Whether the adoption of this plan would have pre-
vented the separation of America from Great Britain,
is a’' question which might afford much room for spe-
culation. It may be said, that, by cnabling the celo-
nies to defend themselves, it would have removed the
pretext upon-which the stamp-act, tea-act, and other
acts of the British parliament, were passed ; which ex-
cited & spirit of opposition, and laid the foundation
for the separation of the two countries. But, on the
other hand, it must be admitted, that the restriction
laid by Great Britain upon our commerce, obliging us
to sell our produce to her citizens only, and to take
from them various articles, of which, as our manufac-
tures were discouraged, we stood in need, at a price
greater than that for which they could have been ob-
tained from other nations, must inevitably produce dis-
satisfaction, even though no duties were imposed by
the parliament ; n circumstance which might still have,

vor, 1, s \ _ tuken
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taken: place. Besides; as. the president-general was-to
be:appointed by the crown, he must, of necessity, be
devoted to its views; and would, therefore, refuse.his
assent to any laws, however salutary to the community,
which had the most. remote tendency to injure the in-
terests of his sovereign. Even should they receive his
assent, the approbation of the king was to..be ne-
cessary ; who would ‘indubitably, in every .instance;
prefer the advantage of his home dominions to that of
his colonies. Hence would ensue perpetual disagree-,
ments between the council and the ‘president-general;.
and thus, between the people of America and the
crown of Great Britain :-—~While the ‘colonies cona:
tinued weak, they would be obliged to submit, and
as soon as they acquired strength they: would become
more urgent in their demands, until, at léength, they
would shake off the yoke, and declare themsclves in«
dependent.

‘Whilst the French were in possession of Canaday
their trade with the natives extended very far; even:
to the back of the British settlements. They were dis~
posed, from time to time, to establish posts within the
territory, which the English claimed as their own. In-
dependent of the injury .to the fur trade, svhich was
considerable, the colonies suffered this further inconve-:
nience; that the Indians were frequently instigated to.

commit depredations on their frontiers. In-the year
17583, encroachments were made upon the boundaries
of Virginia. Remonstrances had no effect. In- the
ensuing year, a body of men were sent out under the:
command of Mr. Washington, who, though o veryr
young man, had, by his conduct in the preceding year,.

shewn himself worthy of such an. important trust
whilst
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Whilst marching to take ‘possession of the post at' the
junctioh of the : Allegany ' and - Monongahela, he was
informed that the French had already erected a fort
there, - A detachment of their men ‘marched against
“him. He fortificd himself as strongly as time and cir--
cumstances would admit. A superiority of numbers
soon obliged him to surrender Fort .Nece'ssify. ‘He'ob-
tained honourable.terms for himself and men, and re-
turned to Virginia. The government of Great Britain
now thought it necessary to interfere. In the year
1755, General Braddock, with some .regiments of re-
gular-troops, and provincial levies, was sent to ‘dispos-
sess the French of the posts upon which they had seiz-
ed. After the men were all ready, a difficulty oc-
curred, which had nearly prevented the expedition.
This was the want of waggons. Franklin now stepped
forward, and with the assistance of his son, in-a little
time procured a hundred and fifty. Braddock unfor-
tunately fell into an ambuscade, and perished, with a

humber of his men, Washington, who had accom_pé.
nied him as,_an aid-de-camp, and had warned bim; in
vain, of his danger, now displayed great military ta-
lents in cffecting a retreat of the remains of the army,
and in forming a juncion with the rear, under colonel
Danpar, upon whom the chief command now devolved.
With some difficulty they brought their little body to
3. ‘place. of safety ; but they found it necessary to de-
§t‘70y their waggons and baggage, ta prevent them falling:
mto the hands of- the enemy. For the waggons which-
he had fumnished, Franklin had given bonds to a large
amaunt.: ‘The owners.declared their intention of oblig-
ing him to make o restitution of their property.: Had'
they put their threats in execution,: ruin must ine-
s 2 ’ Vitubly
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vitably have been. the consequence. - Governor Shir-

- ley, finding that he had incurred these debts for: the
serviee of governtment, made arrangements. to - have
them discharged, and released Franklin from his dis-
agreeable situation.

The alarm spread through the colonies, after the de-
feat of Braddock, was very great. Preparations to arm
were every where made. In Pennsylvania, the preva~
lence of the Quaker interest prevented the adoption of
any system of .defence, which would compel the citi-
zens to bear arms. Franklin introduced into the as-
sembly a bill for organizing a militia, by which every
man was allowed to take arms or not, as to him should
appear fit. The Quakers, being thus left at liberty,
suffered the bill to pass ; for although their principles
would not suffer them to fight, they had no objection
to their neighbours fighting for them.  In consequence
of .this act a very respectable militia was formed. The
sense of impending danger infused a military spirit in
all, whose religious tenets were not opposed to war.
Franklin was appointed colonel of a regiment in Phila«
delphia, which consisted of 1200 men.

The north-western frontier. being- invaded by the
enemy, it became necessary to adopt measures for its

~ defence. Franklin was .directed by the governor: to
take charge of this. A power of raising men; and of
appointing officers to command them, was vested in
him.  He soon levied a body of troops, with whic¢h
he repaired to the place atwhich their presence wes
necessary. Here he built 2 fort, and placed a garrison
in Buch a posture of defence, a&s would enable them to
withstand:  the ,inroads, to. which the inhabitants had
pmvmusly been exposed. e remained heve for some

time,
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time, in order the more completely ‘to discharge the
trust committed to him.~ Some business of importance
at length rendered his presence necessary in the assem~
bly, and he returned to Philadelphia. o
The defence of her colonies was a great expence
t0 Great Britain. The most effectual mode of lessen-
ing this was, to put arms into the hands of the inha-
bitants, and to teach them their uwse. But England
‘wished not that the Americans should become ac-
quainted with their own strength. She was appehen-
sive, that, as soon as this period arrived, they would
no longer submit to that monopoly of their trade,
which to them was highly injurious, but extremely ad~
vantageous to the mother-country. In -comparison
with the profits of this, the expence of maintaining
‘armies and fleets to defend them was trifling. She
fought to keep them dependent upon her for protec-
tion ; the best plan which could be devised for retain-
ing: them in peaceable subjection. The least appear-
ance of a military spirit was therefore to be guarded
against, and, although a war then raged, ‘the act for ér=
ganizing a militia was disapproved of ‘by the ministry.
The regiments which had been' formed under it were
disbanded, snd the defence of the province entrusted
to regulur troops.
* The disputes between the proprietaries and the peo-
ple continued in full force, although a wer was raging
on-the frontiers. Not even the sense of danger was
sufficient -to reconcile, for ever so short a time; their
Jarring interests, The assembly still insisted upon the
Justice O‘f"'mxing the proprietary estates) buit the 'go+
vernors constantly refused their assent to-this measure;
without which no bill could pass into & law. ‘Enraged
i at
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at the obstinacy, and what they conceived-to be unjust
proceedings of their opponents, the assembly at langth
determined to apply to the mother-country for' relief.
A petition was addressed to the king, in council, stating
the inconveniencies under which the inhabitants la-
boured, from the attention of the proprietaries to their
private interests, to the neglect of the general welfare
of the community, and praying for redress. - Franklin
was appointed to present this address, ag .agent for the
province - of Pennsylvania, and departed from Anmerica.
in June, 1757. In conformity to the instructions which
he had received - from. the legislature, he held a con-
ference with the proprietaries who then resided in Eng-
land, and endeavoured to prevail upon them to give up
the long contested point. Finding that.they. would
hearken to no terms of accommodation, he laid his.
petition before the council. -During this time governor
Denny assented to a:law imposing a. tax, in which no
discrimination  was made in favour of-the-estates of the
Penn family. They, alarmed at this intelligence, and
Franklin’s exertions, used thelr utmost endeavours.to:
prevent the royal sanction being given. to ;this law,
which they represented as highly iniquitous, designed to
throw. the burden of supporting governmentupon themy
and calculated to produce the most ruinous consequences
to them and their posterity. - The cause was amply. dis-
cussed before the privy gouncil.  The Penns .found
here some strepuous advocates; nor were there wenting
some who warmly espoused the side of the people, .- Af-
ter-some time spent in debate, a proposal was made,
that Franklin should solemnly cngage, - that. the assess=
ment of the:tax should be so made, as thatthe proprie-
tary estates should pay no move than o.due proportion.,

Thie
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This: he agreed to perform; the Penn family withdrew
their opposition, and tranquillity  was ‘thus énce more
restored to - the: province;

' The mode in which this dispute was terminated is'a
etriking proof of the high opinion entertaitied of Frank-
lin’s integrity and honour, even by those wlo- consi-
dered him as inimical to their views.  Notr was theip
confidence ill-founded. :The nssessment was made upon
the strictest principles of equity; and ‘the proptietary
estates bore only a proportionable share of the ex-
pences of ‘supporting government. ' '
~After: the completion of this important - business,
Franklin remained at the court of ‘Great Britain, ‘as
agent for the province of Pennsylirania. ~The extensive
knowledge which he possessed of the situation of the
colopies, and the regard which he always manifested
for their interests, occasioned : his 'appointmeht; to the
same office by -the colonies of Massachussets, Mary-
land; and: Georgia. His conduct, in‘ this- situation;
was such as rendered him - still. more dear to' his' coun=
trymen,

. He had now an opportinity of indulging in the sos
ciety of those friends, whom his merits-had -procured
him while at a distance. The regard which they “had
entertained:for him was rather increased by a personal
acqnaintance. The opposition which' had bech made
to.his discoveries ‘in philosophy gradually ceased, -and
the: rewardsof literary merit were ebundantly copferred
upon him. . The Royal Society of London, 'which had
at first refused his performances - admigsion: into itd
transactions, :now thought it an--honour to*rank himi-
amongst its fellows. Qther societies of - Europe ‘were
e‘l““u}"-ambitious of callinghim a member. - The unis
' . versity
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versity of St. Andrew’s, in Scotland, conferred upon
him the degree of Doctor of Laws. Its example was
followed by the universitics of Edinburgh and Oxford.
His correspondence was sought for by the most emi-
nent philosophers of Europe. His letters to theso
abound with true science, delivered in the most.simple
unadorned manncr.

The province of Canada was at this time in the pos-
gession of the French, who had originally settled it,
The trade with the Indians, for which its situation was
very convenient, was exceedingly lucrative. The
French traders here found a market for their commo-
dities, and received in return large quantities of xich
furs, which they disposed of at a high.price in Europe..
Whilst the possession of this country was highly advan-
tageous to France, it was a grievous inconvenience to
the inhabitants of the British colonies. The Indians
were almost generally desirous to cultivate the friend-
ship of the French, by whom they were abundantly
supplied ‘with arms and ammunition. Whenever a war
happened, the Indians were ready to fall upon the’
frontiers: and this they frequently did, even when
Great Britain and France were at peace. From  these
considerations, it appeared to be the interest of Great
Britain to gain the possession of Canada. ~But the im~
portance of such an acquisition was not well understood
in England. Franklin about this time"published his
Canada pamphlet, in which he, in a forcible manner,
pointed oyt the advantages which would result from
the conguest of this province.

An expedition against it was planned, and the com-
mand given to General Wolfe. His success is well

known. At the treaty in 1762, France ceded Canada
2 ' to
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to Great Britain, and by her cession of Louisiana, at
the same time, 1elmquxshed alI he1 Possessions on the
CDntment of Ameuca. .

Althouoh Dr. Franklin was now principally occupied
with pohtmal pursuits, hé found time for philosophi-~
cal studies. He extended his 1escalches m electricity, -
and made a variety of experiments, pmuculmly on 1he
tourmalin. The singular propextlcs which this stone
possesses of bemg electrified on one side positively and
on the other negatively, by heat alone, withont fric-
tion, had been but lately observed.

Some expériments on the cold produced by evapo-
ration, made by Dr. Cullen, had been communicated
to Dr. I'lankhn, by Professor Simpson, of Glasgow.
These he repeated; and found, that, by the evapora-
tion of wther in the exhausted receiver of an air-
Pump, so great a degree of cold was produccd n @,
summer’s day, that water was ‘converted into ice. - Thxs'..
dxscovcxy he applied to the solution of ‘a number of
phenomena, particularly & smgul.\r fact, which plulo-
sophers ‘liad’ endeavoured in vain to account for, Wiz,
that the temperature of the humnn body, when in
health, never exceeds 96 degrees of I‘ahlenhcxts theu
mometer, though the atmosphere which surrounds it
may be heated to a much greater degree. This he at-
tributed to the increased perspiration, and consequent
EVupomtlon, produced by the heat. j

In a letter to Mr. Small,. of London, dated in May,
1760, Dl» Franklin makes a number - of obsclvmons,
tendmg to show that, in North America, nmth—east
slorms begin in the south-west parts. It dppuus,
from actual observations, that a north-cast storm, ‘which

extended a considerable distance, commicniced at Phi-
VoL L, T ﬂdc phm
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ladelphia near four hours before it was felt at Bostor.
‘He endeavoured to account for this, by supposing that,
from heat, some rarcfaction takes place about the gulph
of Mexico, that the air further north rushes in, and is
‘succeeded by the cooler and denser air still farther
north, and that thus a continual current is at length
produced.

The tone produced by rubbing the brim of a drink-
ing-glass with a wet finger, had been gencrally known.
‘A Mr. Puckeridge, an lrishman, by placing on a table
a number of glasses of different sizes, and tuning them
by partly filling them with water, endeavoured to form
an instrument capable of playing tunes. He was pre-
vented by an untimely end, from bringing his inven-
‘tion to any degree of perfection. After his death some
jmprovements were made upon his plan. The sweetness
of the tones induced Dr. Franklin to make a variety of
experiments ; and he at length formed that elegant in-
strument which he has called the Armonica. :

In the summer of 1762, he returned to America.
On- his passage he obscrved the singular effect pro-
duced by the agitation of a vessel, containing oil, float-
ing on water. The surface of the oil remains smooth
and undisturbed, whilst the water is agitated with the
utmost commotion. No sutisfactory -explanation of
this appcarance has, we believe, ever been given.

Dr. Franklin received the thanks of the assembly of
Pennsylvania, « as well for the fajthful discharge of his
duty to that province in particulur, as for the many and
important services done to Ameriea in general, during
‘his residence in Great Britain.” A compensation of
50001, Pennsylvania currency, was also decreed him
for his services during six years.

During



LIFE OF DR. FRANKLIN. - 159

During liis absence he had- been annually clected
member of the assembly. On his return to Pennsyl~
vania he again took his seat in this body, and con-
tinued a steady defender of the libertiés of the people:

In December 1762, a circumstance which caused
‘great alarm in the province took place. A number of
Indians had fesided in the .county of Lancaster, and
conducted themselves uniformly as friends” to the
white inhabitants. Repeated depredations on the fron-
tiers had exasperated the inhabitants to such a degreeg\
that they determined on revenge upon every Iandian.
A number of persons, to the number of about 120;

principally inhabitants of Donegal and Peckstang or
Paxton township, in the county of ¥York, assembled 3
and, mounted on horseback, proceeded to the settle
ment of these harmless and defenceless Indians, whose
number had now been reduced to about twenty. The -
Indians had received intelligence of the attack whiclr
was intended against them, but disbelieved it. "Con -
sidering the white people as their friends, they appte-
hended no danger from them. When the party arrived
at the Indian settlement, they found only some women
and children, and a few old men, the rest being absent
at work. They murdered all whom they found, and
amongst others the chief Shaheas, ‘who had been al-
ways distinguished for his friendship to the whites.
This bloody deed excited much indignation in the well-
disposed part of the community. ' -

The remainder of these unfortunate Indians, who by
absence, had escaped the massacre, were conducted to
Lancaster, and lodged in the goal as a place of se-
curity. The governor issued a proclamation expressing:
the strongest disapprobation of the action, offering a

TQ reward
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rewnrd for the discovery of the perpetrators of the
deed, and prohibiting all injuries to the peaceable” In-
dians in future. But, nohwthsiamlmrr this, aparty of
the same men shortly after ‘marched to Laneaster,
broke open the gaol, and inhumanly butchered the in-
nocent Indians, who hadbeen placed there for sccurity.
Another proclamation was issued, but it had no effect.
A detachment marched down to Philadelphia, for the
express purpose of. murdering some friendly Indians,
who had been removed to the city for safety. "A num-
of the citizens.armed in their defence. The quakers,
. whose principles are opposed tp fighting; even in their
own defence, were most active'upon this occasion. The
rioters came to Germantown. The . governor fled for
safety to the house of Dr. Franklin, who, with some
others, advanced to meet the Paxton. boys, as they
were called, and had influence (,noufrh to’ plevml upon
them to relinquish their undertaking, and return to
their homes. 4 '

The disputes between the proprictaries and the ase
sembly, which, for a time, bad subsided, were -again
revived.  The proprietaries were dissatisfied with the
concessions made in favour of the people, and made
great, stxugglcs to recover: the privilege of exempting
their cstates from taxation, which they had been in-
duced to give up. ‘

In 1763, the assembly passed a militia-bill, to which
the governor refused to give his assent, unless the as
sembly would agree to certain amendments. which he
proposed. These-consisted in incréasing the fines, and
in some cases, substituting death for fines. He wished
too, that the officers should be appointed altogether by
himself, and not be nominated by the people, as the

bill
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bill had proposed. These amendments the assembly
considered as inconsistent with the spirit of “liberty.
They would not adopt them---the .governor was: obsti-
nate, and the bill was lost.

These, and various other circumstances; encreased
the uneasiness which subsisted between the proplie-
taries and the assembly, to such a degree, that, in
1764, a petmon to the king was agreed to by the
house, praying an alteration from a proprzetarg/ to.a

regal government. - Great opposition was made to this
measure, not only in the house, but in the public prints.
A speech- of Mr. Dickenson on the subject was pub-
lished, with a preface by Dr. Smith, in which great
pains were taken to show the impropriety and impolicy
of this proceeding. A speech of Mr. Galloway, in re-
ply to Mr. Dickenson, was published, accompanied
with a preface by Dr. Franklin, in which he ably op-
_ posed the principles laid down in the preface to Mr.
Dickenson’s speech. This .application to the throne
produced no cﬂ'ect. The proprietary government was
still continued.

‘At the election’ of a rew assembly, in the fall of
1764, the friends of the proprietaries made great exer-
tions to.exclude those of the adverse party; and they
obtained a-small majority in the city of Vhiladelphia.
TFranklin. now lost his seat iu the house, which he had
held forfourteen years. On the meeting of the assem-~
bly; it appeared there was still a-decided majority of
Franklin's ‘fiiends. He was immediately appointed
provineial agent, to the gréat chagrin of his énemies,
who. made a solemn protest-against his:appointment,
which was refused adnmsmon upon the minutes,.@s- be-
ing unprecedented. It was, however,. published in the

% papers,
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papers; and producéd a spiritcd'reply from lum, Jjust
before his departure for England. :
The disturbances produced in America by Mr. Gren-
ville’s stamhp-act, and the opposition made to jt, are
well known. Under the marquis of Rockingham's ad-
ministration, it appeared expedient to endeavour to
calm the minds of the colonists ; and the repeal of the
odious tax was contemplated.. Amongst other means’
of collecting information on the disposition -of the
people to submit to i, Dr. Franklin was called to the
bar:-of the house of :commons. The examination
which he underwent was published, and contains a
striking account of the extent and accuracy of his in-
formation, and the- facility’ with which he communi-
cated his sentiments. He represented facts in so
strong a point of view, that the inexpediency of the
act -must have  appeared clear to every unpreju-
diced mind. The act, after some opposition, was re
pealed, about a year after it was enacted, and'before
it had ever been carried into execution, :
In the year 1766, he made a visit to Holland and
Germany, and received the greatest marks of atten-
tion from men of science. In his passage through-
Holland be learned from the watermen the effect which’
a diminution of the quantity of water in canals has, in
impeding the progress of boats. Upon his.return to-
England, he was led to make a number of experiments; -
all of which tended to confirm the observation. These,
with an explanation of the phenomengn, he com-
munjcated in a letter to his friend, - Sir John, Prin-
gle, which will be found -among his phllOSQPhIC'ﬁ
pieces. .- :
In the followmg year he tmvelled mto I’mncc\
where
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where he met .a no less favorable reception..than he
had experienced in Germany. He was introduced
-to a number of literary characters, and to the kmg,
Louis XV. :

- Several letters wrltten by Hutchinson, Ohver, and
wothers, to persons in eminent stations in Great Britain,
«came into the hands of Dr. Franklin. These contained
‘the most violent.invectives against the leading charac-
ters of . the state of Massachussets, and strenuously
advised the plosecunon of vigorous measures, to com-
pel the people to obedience to the measures of the
ainistry.  These he transmitted to thie legislature, by
whom they. were published. Attested copies of -them
were sent to Great Britain; with an address, praying
the' king to discharge from office persons who had
rendered themselves so obnoxious to the people, and
who had shown themselves so unfriendly to ‘their in-
terests; The publication of these letfers: produced a
duel between Mr. Whately and Mr. Temple, each
of whom was suspected of having been instrumental-in
procuring.them.” To prevent any. farther disputes on
this subject, Dr. Franklin, in one of the:public pa-
pers, declared that he had sent them to:America, b
would give no information concerning the manner in
‘which he had obtained them---nor was this ever dist
eovered.

Shortly after, the -petition-of :the Massachussets &s-
sembly was taken up for examinatien, before the privy
council, Dr. Franklin attended, as agent for the as-
sembly 5 and here a torrent of the most, vielent and
unwarranted abuse was poured. upon him by the soli-
citor-general, Wedderburne, who was-engaged as.coun-
eil for Oliver. and Hutchinson, The petition was.de-

clared
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clavedito: ‘perscandalous -and vexatious, and the prayer
of itrefused. .

- Although, the parhament of Great Britain had re-
pealed the stamp-act, it was on]y upon the prmmplmf
expediency. They still insisted upon their right to-tax
the -colonies; and, at the same time that the stamp-
act was. repenled,.an act was passed, declaring the
right of -perliament to bind the colonies in all cases
whatsoever, This language was used even by the most
strenupus -opposers of the stampt-act and, amongst
others, by Mr: Pitt. This right was never recogmzed
by the colonists ; but, as they flattered themselves that
it would not be exercised, they were not very active
in remonstrating, agamst it, Had this pretended right
been snffered to remain dormant, the colonists would.
cheerfully have furnished their quota of supplies, .in
the mode to which they had been.accustomed ; that
1s, by acts of their own assemblies, in congsequence of
requisitions_from the secretary of. state. If this prac-
tice had been pursued, such was the disposition.of the
colonies towards their mother-country, that, notwith-
standing the disadvantages under which they laboured,
from zestraints upon their trade, calculated solely for
the benefit of the »commercidl.and.manufacturing- e
terests of Great Britain, a separation of the two couna
tries might have been a far distant event. The Ame-
ricans; from their earliest. .infancy, were taught to
venerate a people from whom they were descended ;

whese language, laws, and manners, were the same as
their own.. They loocked up to them as models of per~.
fection 3 and, in their prejudiced minds, the mest en-
lightened nations. of Europe were considered as almost
barbarians, in comparison with Englishmen. The

namq
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name of an Englishman conveyed to an’ American the
idea of every. thing good and-great.. Such sentiments
instilled into -thém 'in edrly life,” what but a repeti-. .
tion of unjust treatment could have induced them to
entertain the most distant thought of separa.tibn " The
duties on Ylass; paper, leather, painters’ colours; tea,
&e. the disfranchisement of some of the - “colonies 3
‘'the obstruction to the: measures of the - legxslature in
others, by ‘the king's governors;: the contemptuous.
trentment of their humble remonstrances, stating their -
grievanees, and praying & redress of them, and other
violent &nd oppressive: measures, at length excited an
ardent spirit of opposition. ' Instead of endeavouring
to allay this by a- more lenient conduct, the ministry"
seemed resolutely bent upon reducing the colonies to
+ the most slavish obedience to their decrees. But this
only tended to eggravate. Vain-were all the efforts
made use of 'to prevail upon them to lay aside their
des1gns, to eonvinee them of the impossibility of carry--
-ing them into eﬂ’ect arid of the mischievous conse-
quences which must ensue from & continuance, of the
attempts. They persevered, with a degree of inflexi-
“bility scarcely paralleled.
* The advantages which Great’ Britain ‘derived from
her colonies were so great, that nothing but a degree
of infatuation, little short of madness, could have pro-
duced a continaunce of measures calculated to keep
up a gpirit of uneasiness, which might occasion the
slightest. wish for a separation. ' When we consider the
great improvements in the science of government, the
general diffusion of the principles of liberty amongst
ﬁhe people, of Europe, the effects which these -have
© ¥OL. 1. v already
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already produced in France, and the probable conse-.
quences.which will result from them elsewhere, -all of
which ‘are the offspring of the American- revolution;
it cannot but appear strange,. that events of so.great
moment’to the happiness of mankind, should have
been ultimately occasioned by the wickedness or igno+
rance of a British ministry. ‘

« Dr. I‘mnklm left nothing. untried -to. preva:l upon
the mxmstry to consent to a change of measures;, - In.
puvatg conversatlons, and in letters to persons:in. go=
vernment, he continually expatiated upon the im-
pohcy and injustice of their conduct towards America
and stated, that, noththstundmg the attachment .of
the colonists to the mother-country, a repetition df, ill
treatment must ultimately alienate,. their aﬂectlons.
They listened not to his advice. . They blindly. perser
vered in their. own schemes, and left to the colonists no
alternatxve, but . opposition, or unconditional submisy
sion, The latter accorded not with the principles of

’frccdom, which they had been taiight to revere. To
the formel they: were .compelled, though reluctantly,
to have recourse.

Dr. Franklin, finding all efforts to restore harmony
hetween Great ‘Britain and her colonies useless, re-
turned to America in theyear 1775 ; just after the com-
mencement of hostxhucs. . The day after his return he -
was elected by the legislature of Pennsylvama a'dele-
gate to ‘congress. Not long after his election & com-
mittee  was appomted consisting of Mr. Lynch, Mr.

‘Hmuson, and himself, to- visit the camp at Cambr idge,
and, in con)unctlon with the commander i chief,-to’
mdeavouxf to convince the troops, whose term of en-

listment
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listment was about to expire, of the necessnty of their.
contmumg in the field, and persevering in the cause of
their country.

In the fall of the same year he visited Canada; to en«
deavour to' unite them in the common catusé of liberty;
but they could not be prevailed upon to ‘oppose . the
measures of the British government. * M. Le Roy, in
a_ letter -annexed to Abbé Fauchet’s eulogium of Dr.
Pranklin, states, that the ill success of this negociation
was. occasionied, in a great degree, by religious animos
sities, which subsisted between the Canadians and their

-neighbours, some of whom had at different times burnt
their chapels.

- 'When Lord Howe came to America, in 1776, vested
with power to treat with the colonists, a correspond-
ence took place between him and Dr., Franklin, on the
subject of a-reconciliation. Dr. Franklin was after-
wards appointed, together with John Adams, and Ed-
ward Rutledge, to. wait upon the commissioners, in
order to learn the extent of their powers. . These were
found to be ‘only to grant pardons- upon submission,
Such terms which  could not be accepted; and
‘the object of the commissioners was not obtain-
ed.’ :

- The momentous question of independence was shortly .
after brought into view, at a time when the fleets and
armies, which were sent to enforce obedience, were
truly formidable. . With an fu’my, numerous indeed,
but ignorant of discipline, and entirely unskilled in the
art of war, without money, without a fleet, without
allies, and with nothing but the love of liberty to sup-~
port them, the colonists determined.to separate from a
‘Country, from which they had c;\penenccd a repetis

U2 tion
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tion of injury and insult. In this question, Dr. Frank-
Iin was decidedly in favour of the measure proposed,
and had great influence in bringing others to his sen-
timents.

The public mind had been prepared for this event,
by Mr. Paine’s celebrated pamphlet, Common Sense.
There is good reason to believe that Dr, Franklin had
no inconsiderable share, at least, in furnishing mate-
rials for this work.

In the convention which assembled at Philadelphia
in 1776, for the purpose of establishing a new form of
government for the state of Pennsylvania, Dr. Frank--
lin was chosen president. The late constitution of this
state, which was the result of their deliberations, may
be considered as a digest of his principles of govern~
ment. - The single legislature, and -the plural dxecu~
tive, seem to have been his favourite tenets.

. In the latter end of 1776, Dr. Franklin was appoint-
ed to assist in the negociation which had been set on’
foot by Silas Deane at the court of France. A convie~
tion of the advantages of a commercial intercourse:
with America, and a desire of weakening the British
empire by dismembering it, first induced the French
gourt to listen to proposals of an alliance. But they
shewed rather a reluctance to the measure, which, by
Dr. Franklins address, and particularly by the success
of -the American arms/against general Burgoyne, was
at length overcome ; and in February, 1778, a treaty
of alliance, offensive and defensive, was CODCllldC‘a;'
in' consequence of which France became involved-in
the war with Great Britain, -

Perhaps no person could have been found more cas
pable of rendering essential services to the United States

at
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at the court of France, than Dr. Frauklin, He was
well known as a philosopher, and his .character was
held in the highest estimation. He was received, with
the greatest marks of respect by all ‘the literary cha-
racters; and this respect was extended amongst alb
clagses of men.. - His personal influence was hence very
considerable. To the effects of -this were added thase:
of various perf‘m-ma,nees‘which he published, tending to
establish the credit and character of the United-States,
To liis exertions in this way, may, in no small degree,
be ascribed the success of the loans negociated in Hol-
land and France, which greatly contnbuted to bring
the war to a conclusion. .

The repeated ill success of their arms, and more par-
ticularly the capture of Cornwaullis and his army, at
length convinced the British nation of the impossibility
of reducing the Americans to subjection. The trading:
interest particularly became clamorous for peace. The
ministry were unable longer to oppose their wishes..
Provisional articles of- peace were. agreed to, and
signed at Paris on the 80th of Novembér, 1782, by
Dr. Franklin,’ Mr. Adams, Mr. Jay, and Mr. Laurens,
on the part of the United States ; and by Mr. Oswald
on the part of Great Britain. These formed the basis
of the definitive treaty, which was concluded the 8d
of September, 1783, and signed by Dr. Franklin, Mr.
Adams, and: Mr. Jay, on the one part, and by Mr.
David Hartly on the other,

On-the third of April, 1783, a treaty of amity and
commerce, between the United States and Sweden, was’
concluded at Paris, by Dr. Franklin and the Count

Von Krutz.
'3 A similar
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1785, not long before Dr. Franklin’s departure from
Europe. - :

Dr. Franklin did not suffer his political pursuits to-
~engross his whole attention. Some of his performances
made their appearance in Paris. The object of these
was.gencrally the promotion of industry and economy.:

In the year 1784, when animal magnetism made
great noise in the world, particularly at Paris; it-was
thought a matter of such importance, that the king
sppointed commissioners to examine into the founda-
tion of this pretended science. Dr. Franklin was one
of the number. After a fair and diligent examination,
in the course of which Mésmer repeated a number - of
experiments, in the presence of the commissioners,
some of which wére tried npon themselves, they deter-
mined that it. was a mere trick, intended to impose
'upon the ignorant and credulous---Mesmer was thus
interrupted in his career to.wealth and fame, and a
most insolent agtempt to impose upon the human un-
derstanding baffled.

The important ends of Dr. Franklin’s mission being
completed by the - establishment of American .inde-
pendence, and the infirmities of age and discase com-
ing upon him, he became desirous of returning -to his
native country. Upon application to congress to be
recalled, Mr. Jefferson was appointed -to succeed himn,
in 1785. Some time in September of the same. year, '
Dr. Franklin arrived in Philadelphia.  He was shortly
after chosen member of the supreme executive couneil
for the city; and soon after was elected president of
the same..

‘When
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.+ When a, convention' was called to meet in Philadel-
phia, in 1787, for the purpose of giving more energy
to the govérnment of the union, by revising and
amending the articles of confederation; Dy, l*ranklm
was appointed.a_delegate from the State-of Pennsylva~
nia. = He signed tht constitution which. they proposed
for the union, and gave it the most: unequlvocal marks
of his approbation.

., A society for political enquiries, of which Dr. Frank~
lin was president, was established about this périod.
The meetings were held at his house. . Two or three
-essays read in this somety were published. It dxd noc
long continue.

~In the year 1787, two SOCIthGS were CStab]lbh(.d in,
Philadelphia, founded on the principles of the most
liberal and refined humanity-—T%e Philadelphic Society
Jor alleviating the miseries of public prisons ; andthe Penn-
sylvania Socaety Jor promoting the abolition of slavery;
the relief of free nagroes unlatgfully held in bondage, and
the. improvement of the condition of the Afiican rave.
Of each of these Dr. Franklin was® president. The
labours of these bodies have been crowned with -great
success; and they continue to ‘prosecute, with unweas
ried diligence, the laudable designs for which they
were established.

- Dr. Franklin’s increasing infirmities prevented his re~
gular attendance at the council-chamber; and, in 1788,
he retired wholly from public life. -

His constitution had been a remarkably good one.
_Ile had been little subject to disease, except an attack
of the gout occasionally, until about the year 1781
when he was first ugtacked with symptoms of the- cal-

: culousv \
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culous complaint, which continued duting his life.
During the intervals of pain from this grievous discase,
he spent many cheerful hours, conversing in the most
agreeable and instructive manner. - His' faculties were
entirely unimpaired, even to the hour of his death.
' His name, as president of the abolition society, was
signed to the memorial presented to the. house of re-
presentatives of the United States, on the 12th of -Fe-
bruary, 1780, praying them to exert the full extent of
‘pb‘wejr,vestéd ifr them by the constitution, in discou-~
raging the traffic of the human species,  This was his
last public act. In the debates to which this memprial:
gave tise, several attempts were made fo justify. the
trade. In the Federal Gazette of March ¢5th, there:
appeared an essay, signed Historicus; written . by. Dr.
Frankiin, in which he communicated a speech;- said 1o
have been delivered in the Divan of Algiers, in 1687,
in opposition to the prayer of the petition of a sect ealled
‘Erika, or purists, for the abolition of piracy and sla
very. 'This pretended African speeah was an excellent
parody of one delivered by Mr. Jackson, of Geergia.
All the arguments urged in favour of negro slavery,
are applied with equal force to justify. the: plundering
end enslaving of Europeans. It affords; at the same
time, a-demonstration of the futility of the arguments
_in'defence of the slave trade, and of the strength of
mind and ingenuity of the author, at-his advanced
period of life. It furnished too, & no less convincing
proof of his power of imitating the style of - other’
gimres and nations, than his celehbrated. parable against
persecution. And as the latter led many. persons ¢o
search’ the scriptures with a_view to.find-it, so the
a ' former
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former caused many persons to search the book-stores
and libraries, for the work from which it was said to
be extracted. . ‘

In the beginning of April following, he was attacked
with a fever and complaint. of his breast, which ter~
minated his existence. The following account of his
last illness was written by his friend and physician, Dr,
Jones. - 3

“ The stone, with which he had been afflicted for
several years, had for the last twelve months confined
him chiefly to his bed ; and during the extremely pain-
ful paroxysms, he was obliged to take large doses of
Jaudanum to mitigate his tortures--“still, in the intervals
of pain, he not only amused himself with reading and
conversing cheerfully with his family, and a few friends
who visited him, but was often employed in doing bu-
siness of a public as well as private nature, with vari-
ous persons who waited on him for that-purpese ; and
in every. instance displayed, not only that readiness
and disposition of doing'good, which was-the distin-
guishing characteristic of his life, but the fullest and
clearest possession of his uncommon mental abilities ;
and not unfrequently indulged himself in those jeur
d’esprit and entertaining anecdotes, which were the
delight of all who heard him. '

"« About sixteen days before his death, he was seized
with a feverish indisposition, without any particular
Symptoms - attending it, till the third or fourth day,
.when he complained of a pain in the left breast, which
mcreased till it beecame extremely acute, attended with
@ cough and laborious breathing. During this stite,
when the severity of his pains sometimes drew forth a
groan of complaint, he would observe---that he was
VOL.I. X © afraid
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afraid he did not bear it as he 'oughta—-acknmvledged
his grateful sense of the many blessings he had rec-
ceived from the Supreme Being, who had raised him
from small and low beginnings to such high rank and
consideration among men-—-and made no doubt but
his present afflictions were kindly intended to wean
him from a world, in which he was no longer fit to
act the part assigned him. In this frame of body and
mind he continued till five days before his death, when
his pain and difficulty of breathing entirely left him,
and his family were flattering themselves with the
‘hopes of his recovery, when an imposthumation,
which had formed itself in his lungs, suddenly burst
and discharged a great quantity of matter, which he
continued to throw up while he had sufficient strength
to do it, but, as that failed, the organs of respiration
beeamé  gradually oppressed---a calm lethargic state
succeeded-—-and, on the 17th of April, 1790, about
eleven o’clock at night, he quietly expired, closing a
long and useful hfe of e:ghty—fom‘ years and three
months. .

It may not be amiss to add to the albove account,
that Dr. Franklin, in the year 1735, bad a severe pleu-
risy, which terminated in an abscess Qf‘the left lobe of
his lungs, and he was then almost suffocated with the
quantity and suddenness of the discharge. A second
attack of a similar nature happened some years after
thls, hom which he séon 1ec0vered, and’ did not ap-
pear to suffer an ny inconvenience in his 1espnauon from
these discases.

The following epitaph on hxmself was “rltten by
hlm many years previous to his death -

"THE
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STHE BODY
JOF . _

BENJAMIN FRANKILIN,

. PRINTER..

(LIKE THE COVER OF AN OLD BOOK,
ITS CONTENTS TORN OUT,
AND STRIPT OF ITS LETTERING AND chnmc)
LIES HERE TOOD FYOR WORMS;

YET THE WORK ITSELF SIALL NOT BE LOST,
FOR.IT WILL{AS HE BELILVED)APPEAR ONCE MORR
IN A NEW
AND MORE BEAUTITUL EDITION
CORRECTED AND AMENDED
BY
THE AUTHOR¥

EXTRACTS
“FROM THE LAST.WILL AND TESTAMENT OF
DR. FRANKLIN.

Witn rerrmd to my books, those I had in France,
and those I ]eft in Philadelphia, being now assembled -
together here, and 3 catalogue made of them, itis my

_intention to dispose of the same as follows :

My “ History of the Academy of Sciences,” in sixty
or seventy volumes quarto, 1 give to the philosophical
society of Philadelphia, of vshxch T haye the honour
to be president. My collection in folio of « Les Arts
et les Metiers,” | give to the American phxlosoplncul

e

v * This epitaph first appeared in a Boston news-paper ‘established sad
_printed by Dr. Franklin, E, ‘
X @ society,
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society, established in New England, of which I am
a member. My quarto edition of the same, ¢« Jrts et -
Metiers,” 1 give to the library company of Philadel-
phia. Such and so many.of my books as I shall mark,
in the said catalogue, with the name of my grandson
Benjamin 1'ranklin. Bache, I.do hereby give to him:
and such and so many of my books; as I shall mark in
the said catalogue with the name of my grandson Wil-
liam Bache, I do hercby give to him: and such as
shall be marked with the name of Jopathan Williams,:
1 hereby give to my cousin of that name. The residue
and remainder of all my books, manuscripts, and pa--
pers, I do give to my grandson William Tempk‘-
Tranklin. My share in the library company of Phila~
delphia I give to.my grandson: Benjamin Franklin
Bache, confiding that he will permit his brothers and:
sisters to share in the use of it.

I was born in Boston, New England, and owe my.
first instructions in literature to the free grammar-
schools established there. I therefore give one hun<
dred pounds sterling to my executors, to be by them,
the survivors or survivor of them, paid. over to -the
managers or directors of the free-schoals in my. native.
town of Boston, to be by them, or the ‘person’or per-
sons who shall have the superintendance and manage-:
ment of the said schools, put out.to interest, and 50"
continned at interest for ever; which interest annually.
shall be laid out in silver medalq, and given as honorary:
rewards annua]ly by the directors of the said free-
schools, for the encouragement of scholarship in - the
said schools, belonging to the said town, in such man-.
ner as fo the discretion of the select men of the said-
town shall seem meet.

Out
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Qut of the salary -that may remain due to me, as
president of the state, I.give the sum of two thousand
pounds to my executors, to be by them, the survivors
or survivor of them, paid over to such person or per-
sons as the legislature of this state, by an act of assem-
;bly, shail appoint.to receive the same, in trust;; to be
employed for making the Schuylkil navigable. -

During the number of years I was in. business as a
stationer, printer, and post-master, -a great many small
sums became due to me for books, advertisements, -
postage of letters, and other matters, which were not
collected, when, in 1757, I was sent by the assembly
to England as their agent---and, by subsequent ap-
pointments, continued there till 1775---when, on my
return, 1 was immediately éngaged in the affairs of
congress, and sent to Irance in 1776, where I re-
mained nine years, not returning till 1785 ; and the
said debts not being- demanded in such a length of
time, are ‘become in a manner obsolete, yet are never-
theless _]ust]y due.~-These as they are stated in my
great -folio ledger, E, I Dequeath to the contributors
of the Pennsylvanw. hospital ; hoping that those debtors,
and the descendants of such as are deceased, who now,
as [ find, make some difficulty of satisfying such anti-
quated demands as just debts, may, however, be in-
duced to ‘pay or give them as charity to that excellent
Institution. ' I am sensible that much must inevitably
be lost; but I hope something considerable may be re-
‘covered. Tt is possible too, that some of the parties
~charged may have existing old unsettled accounts

against me ; in which case the managers of the said
hospital will allow and deduct the amount, or-pay the

balance, if they find it against me.
3 - T request
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1 request my friends, Henmry Hill; Esq. John Jay,
Esq. Prancis Hopkinson, Esq. and Mr: Edward Duf-
field, of Bonfield, iy Philadelphia ‘county,. to-be. the
executors of this my' last will and testament,-and 1
hereby nominate and appoint them for that purpose. -

I'would have my body buried with as little expence
or ceremony as may be:

PHILADLLPHIA,
Tuly 17, 1778,

CODICIL.

I BenoamiN Franxkrin, in the foregoing or an-
nexed last will' and westament, having further consi-
dered the same, do think proper to make and pubhsb
the following codxctl in addition thereto.

It having long been a fixed and polmcal opinion, of
mine, that in a democratical state, there mxght to, l)c
no offices of profit, for the rcasons I had given in an
article of my drawing in our (onstltutlon, it was my
lntentlon, when 1 acgcptcd the oﬂ‘icc of pxes;dcnt, to
devote the apppn}tud salary to some publlc use 3 ¢ ac-
cordingly I had. already, before I made my last w111 in
July last,, given large sums of it to. colleges, schoola,
building of  churches, &c 5 and in Lhat will, I be-'
qucatbed two thousand pounds more to the statc, for
the purpose of makmé the Sc]myl[\ll mv1guble but
understanding since, that Such a sum will do but httle,

~ towards accomplishing such a wmk, und tlmt ploJect
is-not likely to be undertaken for. many yedls to come
—-and_having Lntextamcd anothex idea, vyluch 1 hoRe

_ may be more cxtensively usctu} 1 do hcrcby revol\p;
and
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and annul the bequest, - and direot that the certificates
I héve of what remains due to me. of -that salary, be
%0ld towards. xalsmg the sum <of two thousand pounds
Sterlmg, to be disposed of as 1 am-now about to order.

It has been an:opinion,  that he who receives an es-
tate from - his ‘andestors, is under some .obligation to
transmit the same to -posterity. This obligation lies
'not on me, who' never - inherited a shilling from any
ancestor or relatien. ‘I shall, however, if it is not
_diminished by some accident before my death, leave a
considerable estate among my descendants and rela-
tions. The 'above-observation is made merely as some
apology to my family, for my making bequests that do
not appear to have any immediate relation to their ad-
vantage.

I was born in Boston, New England, and owe my
first” instructions in literature to the free grammdr
schools established there. [ have, therefore, consi-
dexed those schools in my will.

But I am also under obligations to the state of Mas-
sachussets, for having, unasked, appointed me for-
merly their agent, with a handsome salary, which con-
‘tinued some years ; and although I accidentally lost in
their service, by transmitting governor Hutchinson’s
letters, much more than the amount of what they gave
me, I do not think that ought in the least to.diminish
my gratitude. I have considered that, among artisans,
good apprentices are most likely to make good citizens,

“and having myself been bred to a manual art, print-
ing, in my native town, and afterwards assisted to set
up my business in Philadelphia by kind loans of money
from two friends there; which was the foundation -of

-y fortune, and “of all “the utility in life that may ‘be

ascribed
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ascribed to me--1 wish to be useful even after my
death, if possible, in forming and advancing other
young men, that may be serviceable to their country
in both these towns. ,

To this end I devote two thousand pounds' ster-
ling, which I give, one thousand thereof to the inha-
bitants of the town of Boston, in Massachussets, and
the other thousand to the inhabitants of the city of
Philadelphia, in trust, to and for the uses, intents, and
purposes, herein after mentioned and declared.

The said sum of one thousand pounds sterling, if
accepted by the inhabitants of the town of Boston,
shall be managed under the direction of the select
men, united with the ministers of the oldest episcopa-
lian, congregational, and presbyterian churches in that
town, who are to Jet out the same at five per cent. per
annum, to such young married. artificers, under the
age of twenty-five years, as have served an appren-
ticeship in the said town, and fajthfully fulfilled the
duties required in their indentures, so as to obtain a
good moral character from at least two respectable citi-
zens, who are willing to become sureties in a bond,
with the applicants, for the re-payment of the money
so lent, with interest, according to the terms herein-
afté_r prescribed ; all which bonds are to be taken for
Spanish milled dollars, or the value thereof in current
gold coin: and the manager shall keep a bound book,
or books, wherein shall be entered the names of those
who shall apply for, and receive the benefit of this in-
gtitution, and of their sureties, together with the sums
lent, the dates, and other necessary and proper records,
respecting the business and concerns of this institution :
and as these loans are intendéd to assist young married
' artificers,
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artificers; in setting up their business, they are to be-
proportioned by the discretion of ‘the managers, so.as
not to exceed sixty pounds sterling to ‘one person; nmor
to be less than fifteen pounds.”

And if: the number of appliers so’entitled should be
50" large ag’ that ‘the 'sum 'will not sufficeto afford to
cach ag'much ns might otherwise not be'improper, the:
proportion to-each sliall be diniinished; so as to afford
to every ot someé assistance. - These aids may, there--
fore, be small'at first, but as the capital increases by
the accumulated interest, they will -be more -ample.’
And in"order'to scrve as many-as possibleiin their turn,
as well as to make the re-payment of the prineipal bor-:
rowed more easy, cach borrower shall be -obliged to
pay with the yearly intérest, one tenth part of the
p‘x"incipal $ -which sums of principal and :interest so
piid in,” shall be-again let out tofresh borrowers. :And
it is presumed,” that theré will be always found in.Bos-
ton ‘virtwous and benévolent citizens, willing to hestow
apartof their time in: doing good;to- the rising: gene-
ration,’ by superintending and-managing:ithis; institu-
tion gratis ; it is-hoped thatmo part:of . the, money will
at-any time lie dead, or be diverted to other purposes,
but be continually augmenting by the interest, in which
casc,. there may in time be more than the occasion in
Boston . may require ; ‘and then some may be spared to
the-neighbouring or, other towns, in the said state. of
Massachusetts, which may desire to have ity such
towns engaging to pay pimctually the interest, and the
proportion iof the .principal annually to the inhabitants
of: the town of Boston,’ If this plan is exccuted, and
saceeeds; as projocted, for onc hundred years, the sum. -
will then be one-hundred, end thirty, thousand pounds,
ANy T, : ¥ af
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of which I would have the managers of " the dona-~
tion to the town of Boston then lay out, at their dis-
cretlon, one hundred thousand pounds in public works,
which may be judged of most general utility to the
iphabitants; such as fortifications, bridges, aqueducts,
public buildings, baths, pavements, or whatever may
make living in the town more convenient to its people,
and render it more agreeable to strangers resorting
thither for health, or a temporary residence. The re-
maining thirty-one thousand pounds I would have con-
tinued to be let out to interest, in the manner above
directed, for one hundred years; as I hope it will have
been found that the institution has had a good effect
on the conduct of youth, and been of service to many
worthy characters and useful citizens. At the end of
this second term, if no unfortunate accident has pre-
vented the operation, the sum will be four mllhons and
sixty-one thousand pounds sterling, of which I leave
one million and’sixty-one thousand pounds to the dis-
position and management of the inhabitants of the
town of Boston, and the three millions to the dlspow—
tion of the govcrnment of the state---not presuming to
carry my views farther.

All the directions herein given respecting the dispo-
sition and management of the donation to the inhabit-
ants of Boston, I would have observed respecting that
to the inhabitants of Philadelphia; only, as Philadel-
phia is incorporated, I request the corporation of that
city to undertake the management, agrecable to the
said directions : and I do hereby vest them with full
and ample powers for that purpose. And having con-
gidered that the covcring its ground-plat with buildings
gnd pavements, which carry off most of the rain, and’

~ prevent
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prevent its soaking into the earth, and renewing and pus
rlfymg the springs, whence the water of the wells must
gradually grow worse, and in time be unfit for use, as I
find has happened in all old cities ; I recommend, that,
at the end of the first hundred years, if not done be-
fore, the corporation of the city employ a part of the
hundred thousand pounds in bringing by pipes the
water of Wissahickon-creek into the town, so as to
supply the inhabitants, which I apprehend may be done
without great difficulty, the level of that creek being
much above that of the city, and may be made higher
by a dam. I also recommend making the Sehuylkil
completely navigable. At the end of the second hun=
dred years, I would have the disposition of the fou#
millions and sixty-one thousand pounds divided be-
tween the inhabitants of the city of Philadelphia’ and
the government of Pennsylvania, in the same manner
as herein directed with respect to that of the inhabitt
ants of Boston and the government of Massachusetts.
It is my desire that this institution should take ‘place,
and begin to operate within one year after my decease;
for which purpose due notice should be publicly given,
previous to the expiration of that year, that those for
“whose benefit this establishment is intended may make
their respective applications: and I hereby direct my
executors, the survivor or survivors of them, within
six months after my decease, to pay over the said sum
of two thousand pounds sterling to such persons ds
shall be duly appointed by the sclect men of Boston,
and the corporation of Philadelphia, to receive.and
take charge of their respective sums of one thousand
pounds each, for the purposes aforesaid. Considering
the accidents to which all human affairs and projects
b'e 2 are
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are subJect in such a length of ume, I have, peﬂmps,
too much flattered myself w1th a vain fancy, that these
dispositions, if carried into execution, will be con-
tinued without interruption, and have the effects pro-
posed: I hope, however, that if the inhabitants of
the two cities should not think fit to undertake the
execution, they will at least accept the offer of these
“donations, as a mark of my good will, token of my
gratitude, and testimony of my desire to be useful to
them even after my departure. I wish, indeed, that
they may both undertake to endeavour the exccution
of my project, because I think, that, though unfore-
geen difficulties may arise, expedients will be found to
remove them, and the scheme be found practicable. If
one of them accepts the money with the conditions, )

and the other refuses, my will then is, that both sums be
given to the inhabitants of the city accepting; the
whole to be applied to the same purposcs, and under
the same regulations directed for the separate parts ;
and, if both refuse, the money remains of course in
the mass of my estate, and it is to be disposed of there-
with, according to my will made the seventeenth day
of July, 1788.

My fine crab-tree walking-stick, with a gold head
curiously wrought in the form of the cap of Liberty,
Igive to my friend, and the friend of mankind, General
Washington. If it was a sceptre, he has merited it,
and would become it.

LETTERS
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IT may not* be improper to present the reader with the
Jollowing extract from the prefuce to the jzrst edition of
these Letters.

-« The following observations and experiments were not
drawn up with a view to their being made public, but were
communicated at different times, and most of them in let-
fers wrilten” on various topics, as matters only of private
amusement.

“ But some persons to whom they were read, and who
had themselves been conversant in electrical disquisitions,
were of opirion, they contained so many curious and in-
teresting particulars relative to this afair, that it would be
doing a kind of injustice to the public, to confine them
solely to the limits of a private acquaintance. '

"« The Editor was therefore prevailed upon to commif
such extracts of letters, and other detached picces as were
in his hands to the press, without waiting for the ingenious
author’s permission so to do; and this was done with the
less hesitation, as it was apprehended the author’s engage-
ments in other affuirs would scarce afford him leisure to
give the public his reflections and experiments on the sub-
Ject, finished with that care and precision, of which the
treatise before us shews he is alike studious and capable”

With respect to the general merit and originality of the
experiments and hypothesis of Dr. Franklin, as described
and explained in these letters, the following is the testi-
mony of one of the first natural philosophers of his age---

the late Dr. PrivsTLy, m his History of Electricity.
2 « Nothing
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« Nothing was ever written wpon the subject of electri-
city whick was more generally read and admired in all
parts of Burope than these letters. There is hardly any
European language into which they have not been trans-
lated; and, as if this were nat sufficient to malke. them pro-
perly known, o tmmlatwn of them has lately been- made
into Latin. It is not easy to say, whether we abe, most,
pleased with the simplicity and perspicuity with which these
Iettezs are written, the modesl ty with which the author pro-
poses every hypothesis Qf lis own, or the noble frankness
with which he relutes s mzsmkes, when they were cor-
rected by subsequent eiperiments.

s Though the English have not been backward in ac-
]mowle(lgm:r the. great merit of this p/ulosoplwr, he has
had the singular good fortune to be, perhaps, even more
celebrated abroad than at home ; so that, to form a.just
idea of the great and deserved reputation of Dr. I'rank-
Tig we must read the Joreign publications on the sub, hject
%‘ electricity J, in many of which the terms Franklinism,

fﬁnkhmst, and the Fraoklinian System, occur in almost
every y page. In consequence of this, Dr. Franklin’s prin-
ciples bid fuir to be handed down fto posterity as equally
expressweqf the true principles of electricity as the New-‘
tonian p/nlosopﬁ]/ is of the true system of nature in ge-
neral.”

EXPERIMENTS
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ELECTRICITY.

TO PETER COLLINSON, ESQ. F.R,5. LONDON,

INTRODUCTORY LETTER.

Sir, Philadelphia, March 28, 1747.

YOUR kind present of an electric tube, with direc-
tions for using it, has put several of us* on making
electrical experiments, in which we have observed
some particular phenomena that we look upon to be
new. I shall therefore communicate them to you in
my next, though possibly they may not be new to you,
as among the numbers daily employed in those experi-

* ie of lhe Lzbrary-Company, an institution of the author’s, founded
1730. o which company the present was made t.
* + Where notes occur without a signature, in the Philosophical, of other

Papers, they are generally notes of the suthor. ~=EDITOR.
VOL. I, P ments
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ments on your side the water, it is probable some one
or other has hit on the same observations. For my
own part, I never was before engaged in any study
that so totally engrossed my attention and my time as
this has lately done; for what with making experi-
ments when I can be alone, and repeating them to my
friends and acquaintance, who, from the novelty of
the thing, come continually in crouds to see them, I
have, during some months past, had little leisure for
any thing else.
I am, &e.

B. FRANKLIN,

+TO PETER COLLINSON, ESQ. F. R. 5. LONDON.

Wonderful Efiect of Points.—DPositive and negative Electricity.
- == Electrical Kiss.~Counterfeit Spider.—Simple and commo-
dious electrical Machine, \ g

Sir, Philadelphia, July 11, 1747.

IN my last I informed you that, in pursuing our
electrical enquiries, we had observed some particular
phenomena, which we looked upon to be new, and of
which I promised to give you some account, though
I apprehended they might not possibly be new to you,
as so many hands are daily employed in electrical ex-
periments on your side the water, some or other of

-which would probably hit on the same observations.
‘ The
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The first is the wonderful, effect of pointed bodies,
both in drawing off and. throwing of the elcctrical fire.
For example, .

Place an iron shot of three or four inches diameter
on the mouth, of a clean dry glass bottle. By a fine
silken thread from the cieling, right over the.mouth of
the bottlg, suspend a small cork-ball, about the big-
ness of a marble; the thread of such a length, as that
the cork-ball may rest against the side of the shot,
Electrify the shot, and the ball will Le repelled tq the
distance of four or five inches, more or less, according
to the quantity of electricity.~-When in this state, if
you present to the shot the point of a long, slender,
sharp bodkin, at six or eight inches distance, the repel-
lency is instantly destroyed, and the cork flies to the
shot. A blunt body must be brought within en inch,
and draw a spark to produce the same effect. To prove
that the electrical fire is drawn off by the point, if you
take the blade of the bodkin out of the wooden han-
dle, and fix it in a stick of sealing-wax, and then pre-
sent it at the distance aforesaid, or if you bring it very
near, no such effect follows; but sliding one finger
along the wax till you touch the blade, and the ball
flies to the shot immediately.-—~If you present the point
in the dark, you will see, sometimes at a foot distance
and more, a light gather upon it, like that of a fire-
fly, or glow-worm ; the less sharp the point, the nearer
You must bring it to observe the light; and at what-
ever distance you see the light, you may draw off the
electrical fire, anq destroy the repellency.—-If a cork-
ball s0 suspended be repelled by the tube, and a point
be presented quick to it, though at a considerable dis-
tance, it is surprising to see how suddenly it flies back

7 @ to
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to the tube. Points of wood will do near as well as
those of iron, provided the wood is not dry; for pere
fectly dry wood will no more conduct clectricity than
sealing-wax.

To shew that points will throw off * ds well as draw
of the electrical fire; lay a long sharp ncedle upon the
shot, and you cannot electrise the shot so ag to make
it repel the cork-ball.---Or fix a needle to the end of a
susperided gun-barrel, or iron-rod, so as to point be-
yond it like a little bayonet+; and while it remains
there, the gun-barrel, or rod, cannot by applying the
tube to the other end be electrised so as to give a spark,
the fire continually running out silently at the point.
In the dark you may sce it make the same appearance
as it does in the case before-mentioned.

The repellency between the cork-ball and-the shot is
likewise destroyed. 1. By sifting fine sand on it; this
does it gradually. 2. By breathing on it. 3. By
making a smoke about it from burning woodf. 4. By

candle-light, even though the candle is at a foot dis-
tance:

% This power of points to throw off the electrical fire, was first commu-
nicated to me by my ingenious friend Mr. Thomas Hopkinson, since de-
ceased, whose virtue and integrity, in every station of Jife, public and
private, will ever make his memory dear to those who knew him, and
knew how to value him.

t This was Mr. Hopkinson’s experiment, made with an expectation of
drawing a more sharp and powerful spark from the point, as from & kmd
of focus, and he was surprised to find little or none,

t We suppose every particle of sand, moisture, or smoke, being first at-
tracted and then repelled, carries off with it o Portion of the electrical
firc; but that the same still subsists in those particles, till they communi-

cutc it to something else, and thut it is never realfy destroyed.  Seo when
walcer
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tance: these do it suddenly-—The light o bright
coal from a wood fire; and the light of a red-hot iron
do it likewise ; but not at so great a distance. Smoke
from dry.rosin.dropt on hot iron, does not destroy the
repellency; but is attracted by both shot and cork-ball,
forming proportionable atmospheres round them, mak-
ing them look beautifully, .somewhat like some of the
figures-in Burnet’s or Whiston’s Theory of the Earth.

N. B. This experiment should be made in a closet,
where the air is very still, or it will be apt to fail.

The light of the sun thrown strongly on both cork
and shot by a looking-glass for a long time together,
does not impair the repellency in the least. This dif-
ference hetween fire-light and sun-light is another thing
that seems new and extraordinary to us¥.

“We had for some time been of opinion, that the
electrical fire was not created by friction, but collected,
being really an element diffused among, and attracted
by other matter, particularly by water and metals.
We had even diséovered and demonstrated its afflux
to the electrical sphere, as well as its eflux, by means
of little light windmill-wheels made of stiff paper vanes,
fixed obliquely, and turning freely on fine wire axes.

e

water is thrown on common fire, we do not imagine the element is thereby,
destroyed or annihilated, but only dispersed, each particle of water car-
rying off in vapour its portion of the fire, which it had attracted and at-
tached to itgelf,

) * This different effect probably did not arise from any difference in the
light, but rather from the particles separated from the candle, being first
attracted end then repelled, carrying off the clectric matter with them;
and from the rarefying the wir, between the glo;viug coal or red-hot iron,
and the electrised shot, through which rarcfied air the-electric fiuid could
ore readily pass,

.7 3 Also
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Also by little wheels of the same matter, but formed
like water-wheéls,  Of the disposition and application
of which wheels, and the various phenomena resulting,
I could, if I had time, fill you a sheet*. The impos.
sibility of electrising one’s self (though standing on
wax) by rubbing the tube, and drawing the fire from
it; and the manner of doing it, by pnssing‘the tube
near a person or thing standing on the floor, &c. had
also occurred to ns some months before Mr. Watsdn’s
ingenious Seguel cime to haud, and these were some
of the new things I intended to have communicated
to you.——But now 1 nced only mention some particu-
lars not hinted in that picce, with our reasonings there-
upon: though perhaps the latter might well enough

be spared.
1. A person standing on wax, and rubbing the tube,

and another person on wax drawing the fire, they will
both of them (provided they do not stand so as to
touch one another) appear to be electrised, to a per~
son standing on the floor; that is, he will perceive &
spark on approaching each of them with his knuckle.
2. But if ‘the persons on wax touch one another
during the exciting of the tube, neither of them will

appear to be electrised. .
3. If they touch onc another after exciting the tube,

and drawing the fire as aforesaid, there wilil be a stron-
ger spark between them than was between either of
them and the person on the floor.

% These experiments with the wheels, were made and communicated
to me by my worthy and jngenious friend Mr. Philip Syng ; but we aftor-
wards discovered that the motion of those wheels was not owing to any
affux or efux of the electric fluid, but to various circumstances of attrac-

tion and repulsion. 3750,
4. After
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4. After such strong spark, neitber of them discover
any electricity. ‘ ‘ ‘
These appearances we attempt to account for thus:
e suppose, as aforesaid, that electrical fire is a com-
mon element, of which every one of the three persons
abo’vemeh_tiohed has his equal share, before any apera-
tion is begun with the tube. A, who stands on.wax
and rubs the tube, collects the clectrical fire from
himself into the glass; and his,communicati\on with
the common stock being cut off by the wax, his body
is not again immediately supplied. B, (who stands
on wax likewise) passing his knuckle along near the
tube, receives the fire which was collected by the glass
from A; and his communication with tlie common
stock being likewise cut off, he retains the additional
quantity received.--To C, standing on the fleor, both
appear to be electrised : for he having only the middle
Guaniity of clectrical fire, receives a spark upon ap-
proaching B, who has an over quantity; but gives
Qne to A, who has an under quuntity. If 4 and B
approach to touch each other, the spark is stronger,
because the difference between them is greater: Afier
such touch there is no spark hetween either of them
and - C, because the eléctrical fire in all is reduced to
the original equality. If they touch while electrising,
the equality is never destroyed, the fire only circulat-
ing. Hence have arisen some new terms among us;
we say B, (and bodies like circnmstanced) is electrised
positively; A, negutively. Or rather, B is electrised
plus; 4, minus, And we daily in our experiments
electrise bodies plus or minus, as we think proper——Ta
electrise plus or minus, no more needs to be known
than this, that the parts of thgl tube or gphere that are
7 4 rubbed,
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yubbed, do, in the instant of the friction, attract the
électrical fire, and therefore take it flom the thing
rubbing : the same parts immediately, as the friction
upon them ceases, are disposed to give the fire they
have received, to any body that has less. Thus you
may circulate it, as Mr. Watson has shewn; you may
also accumulate or subtract it, upon, or from any body,
as you connect that body with the rubber or with the
receiver, the communication with the common stock
béing cut off. We think that ingenious gentleman
was deceived when he imagined (in his Sequel) that the
electrical fire came down the wire from the cieling to
the gun-barrel, thence to the sphere, and so electrised
the machine and the man turning the wheel, &e. We
suppose it was driven off, and not brought on through
that wire ; and that the machine and man, &c. were
electrised minus; 4. e. had less electrical fire in them
than things in common.

'As the vessel is just upon sailing, T cannot give you
so large an account of American electricity as I in-
tended : I shall only mention a few particulars more.---
We find granulated lead better to fill the phial with,
than water, being easily warmed, and keeping warm
and dry in damp air.-—~We fire spirits with the wire of
the phial.--We light candles, just blown out, by draw-
ing a spark among the smoke between the wire and
snuffers.—-We represent lightning, by passing the wire
in the dark, over a china plate that has gilt flowers, or’
applying it to gilt frames of looking-glasses, &c.-—-We
electrise a person twenty or more times running, with
a touch of the finger on the wire, thus: He stands an
wax. Give him the clectrised bottle in his hand.

Touch the wite with your finger, and then touch his
hand
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hand or face; there are sparks every time*.—We en-
crease the force of the electrical’ kiss vastly, thus: Let
4 and B stand on wax; or 4 on wax, and B on the
floor; give one of them the electrised phial in hand;
let the other take hold of the wire; there will be a
small spark ; but when their lips approach, they will be
struck and shock’d. The same if another gentleman
and lady, C and D, standing also on wax, and joining
hands with 4 and B, salute or shake hands. We sus-
pend by fine silk thread a counterfeit spider, made of a
small piece of burnt cork, with legs of linnen thread,
and a grain or two of lead stuek in him, to give him
more weight. Upon the table, over which he hangs,
we stick a wire upright, as high as the phial and wire,
four or five inches from the spider: then we animate
him, by setting the electrified phial at the same dis-
tance on the other side of him; he will immedjately
fly to the wire of the phial, bend his legs in touching
it, then spring off, and fly to the wire in the table,
thence again to the wire of the phial, playing with his
legs against both, in a very entertaining manner, ap-
pearing perfectly alive to persons unacquainted. He:
will continue this motion an hour or more in dry wea-
ther.-—-We electrify, upon wax in the dark, a book that
has a double line of gold round upon the covers, and
then apply a knuckle to the gilding; the fire appears
every where upon the gold like a flash of lightning:

* By taking a spark from the wire, the electricity within the bottle is
diminished ; the outside of the bottle then draws some from the person
holding it, and leaves Lim in the negative state. Then when his hand or
face is tonched, an equal quantity is restored to him from the persou
touching.

) not
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not upon the leather, nor, if you touch the leather in~
stead of the gold, We rub our tubes with buckskin,
and observe always to keep the same side to the tube,
and never to sully the tube by handling; thus they
work readily and easily, without the least fatigue, espe-
cially if kept in tight pasteboard cascs, lined with flan-
nel, and sitting close to the tube*.  This I mention,
because the European papers on electricity frequently
speak of rubbing the tube as a fatiguing exercise., Our
spheres are fixed on iron axes, which pass through
‘them. At one end of the axis there is a small handle,
with which you turn the sphere like a common grind-
stone. This we find very commodious, as the machine
takes up but little room, is p’ortablc, and may be en-
closed i in a tight box, when not in use. Itis true, the
' sphere does not turn so swift as when the great wheel
is used but swiftness we think of little importance,
since a few turns will chalgc the phial, &c. suffi-

ciently 4.
I am, &e.

B. FRANKLIN.

*® Our tubes are made here of green giuss, 27 or 30 inches Jong, as big

as can be grasped.
4 This simple easily-made machine was & contrivance of Mr. Syng’s.

TO
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TO PETER COLLINSON, ESQ. F.R.S. LONDON,

Obserzations on the Leyden Battlc, with Experiments proving mg
dz[/”crmt elcctucal State of its different Surfaces.

Sim, Philadelphia, Sept. 1, 1747.

THE necessary trouble of copying long letters,
which, perhaps, when they come to your hands, may
contain nothing new, or worth your reading, (so quick
is the progress made with you in electricity) half dis~
courages me from writing any more on that subject.
Yet 1 capnot forbear adding a few observations on M.
Muschenbroek’s wonderful bottle. ‘

1. The non-electric contained in the bottle differs,
when electrised, from a non-electric electrised out of
the bottle, in this: that the electrical fire of the latter
is accumulated on ifs swrface, and forms an electrical
atmosphere round it of considerable extent; but the
electrical fire is crowded into the substance of the for-
mer, the glass confining it*.

2, At the same time that the wire and the top of
the bottle, &e. is electrised positively or plus, the bot~
tom of the bottle is electrised negatively or minus, in

" * See this opinion rectificd in § 16 and 17 of the next letter, The firs

in the bottle was found by subsequent experiments not to be contained’

in the non-electric, but i the glass, 1748, )
exact
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exact proportion: 7. e. whatever quantity of clectrical
fire is thrown in at the top, an equal quantity gocs out
of the bottom*. To understand this, suppose the com-
mon quantity of electricity in each part of the bottle,
before the operation begins, is equal to 20; and at
every stroke of the tube, suppose a quantity equal to
1is th‘mwn in; then, after the first stroke, the quan-
tity contained in the wire and upper part of the bottle
will be 21, in the bottom 19. After the second, the
u'pper‘part will have 22, the lower 18, and so on, till,
after 20 strakes, the upper part will have a quantity of
électrical fire equal to 40, the lower part none: and
then the operatlon ends: for mo more can be thrown
into the upper part, when no more can be duvm out
of thc lower part. If you attempt to throw more in,
it is spewed back thlough the wire, or flies out in loud
cracks through the sides of the bottle.

3. The cquilibrium cannot be restored in the bottle
by inward communication or contact of the parts; but
it must be done by a communication formed without
the bottlc, between the top and bottom, by some non-
electric, touching or approaching both at the same
time ; in which case it is restored with a violence and
quickness inexpressible; or, touching each alternately,
in which case the equxllbuum is restored by degrees.

4. As no more electuc‘xl fire can bc thzown into the
top of the bottle, When all is driven out of the bot~

Dy
—————,

 —

- What is said here, and nfter, of the top and bottom of the bottle, is
truc of the inside and sutside surfaces, and should have been so ex=

pressed.
tom,
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tom, s0-in a bottle not yet- electrised, none can-be
thrown. into the tops when ‘none ‘can ‘get out at-the
bottom ; which happens either when the bottom. is'too
thick, or when the bottle is placed on an eléctric per
se. -Again, when the: bottle is electrised, but little of
the electrical fire can be: driamwn” out: from'the top;’ by
touching the wire, unless an equal quantlty ‘can at the
same time:get in at the bottom*. “Thus, place an
electrised ‘bottle on clean glass or dry wax, ‘and you
will not, -by touching the wire, get out the fire from
the top.: “Place it on a non-electric, and“téudl the
wire, you will get it out in a short time; but soonest
when you form a ditect communication ‘as-above.”

So Wondelfully are these two states of electricity,
the plus and minus, combined and balanced in this
miraculous bottle! situated and related to each other
in a manner that I can by no means comprehend! If it
were possxble that a bottle should in one part contain a
quantity of air strongly compl(,st, and in another pmt
a perfect vacuum, we know the cquxhbuum would be
instantly restored within. But hexe we ‘have a. bottle
containing at ‘the same time'a plenum of c]e(,mcal ‘fire;
and a vacuum of the same ﬁle and yet the cquxhbuum
cannot be restored between them but by a communi-
cation without! though the plenum presses v101ently t0
expand, and the hungry vacuum scems to attnct as
violently in order to be filled.

5. The shock to the nerves (or convulsion rather) is
occasioned by the sudden passing of the fire - through
the body in its way from the top to the bottom of the

‘____'_.._———-'

# See the prcccdiﬁg'notef relating to top and bottom.
bottle.



182 PAPERS ON PHILOSOPHICAL SUBJECTS.

bottle.. The. fire takes the shortest® course, as Mr.
‘Watson justly observes: But it does not appear from
experiment that in order for a person to be shocked,
a communication with the floor is necessary: for he
that holds the bottle with one band, and touches the
wire with the other, will be shocked as much, though
his shoes be.dry, or even standing on wax, as other-
wise. And on the touch of the wire, (or of the gun-
barrel, which is the same thing) the fire does not pro-
ceed from the touching finger to the wire, a8 is sup-
posed, but from the wire to the finger, and passes
through the body to the other hand, and so into the
bottom of -the bottle. |

Ezperiments confirming the above.

EXPERIMENT I.
~ Place an electrised phial on wax; a small cork-ball
suspended by a dry silk thread held in your hand, and
brought neer to the wire, will first be attracted, and
then repelled: when in this state of repellency, sink
your hand, that the ball may be brought towards the
bottom of the bottle; it will be there instantly and
' ‘strongly attracted, till it has parted with its fire.

If the bottle had a positive electrical atmosphere, as
well as the wire, an electrified cork would be repelled

from one as well as from the other.

EXPERIMENT II.

Fia. 1. From a bent wire (e) sticking in the table,
let a small linen thread (b) hang down within half

e e

* Other circumstances being cqual,
an
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un inch of the electrised phial (c).  Touch the wire
or the phial repeatedly with your finger, and at every
touch you will see the thread mstantly attracted by
the bottle, : (This is best done by a vinegar cruet, or
some such belhed—bottle) As soon as you draw any
fire out from’ the upper part, by touching the wire, the
lower part of the bottle draws an equal quantity in by
the thread.

EXPERIMENT 111,

Fic. 2. Fix a'wire in the lead, with which the bot-
tom ‘of the bottle is armed (d) so as that bending up-
wards, its ung-end may be level with the top or ring-
end of the wire in the cork (¢) and at three or four
inches distance. * Then electrise the bottle, and place
it on wax. If a cork suspended by a silk thread (f)
hang between these two wires, it will play incessantly
from one to the other, till the bottle is no longer elec-
trised ; that is, it fetches and carries fire from the: top
to the bottom * of the bottle, till the equilibrium: is
restored.

EXPERIMENT 1IV.

Fic. 8. Place an clectrised phial on wax; take a
wire (g) in form of a C, the ends at such a distance
when bent, (as that the upper may touch the wire of
the bottle, when the lower touches the bottom: stick
the outer part on a stick of sealing-wax (%), which
will serve as a handle; then apply the lower end to the
bottom of the bottle, and gradually bring the upper

;)
* 4. ¢, from the inside to the outside.
2 end.
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endrmebr ithe wire in the cork.: The conseguence is,
spark follows spark till the cqulhbnuméxp“{gm)xed
Touch the top firsty-and on,approaching the bottom
with the:ather end, you have a constant strcam of fire
from the wire entering the bottle. Touch the top aud
bottom together, and, the equl.l,lbuum it lx}sl;gmtly
be réstored, the cr ookcd wire form,mg‘ ,thg cgmmup.l-
cation,

EXI’ERIMENT \L

. F1c.4, Let a ring of thm lead or paper, surround
A bottle (1) even at some dlStﬂ.llLC ﬁom or, above the
bottom, Trom that ring ]c:t a wue progced up, tlll 1t
;ouch thc wire of, the cork (k). A bottle 80, ﬁxt can-
not by.any. meang - be glectrlsed' the equxhguum is
never destroyed : for whxle the commumcathn besween
the upper and, lower parts of the. bottle is contim q@
he outmde wire,, the fire only cxrculates.,what . ip
; ?n out at bottom,, is constantly su];)phc,d fi thp
top¥, Hence a bottle cannot be clectuscd thdt is foul
“or moist on the outside, if such moisture ‘continue ilp
to the cork or wire,

Exnn'mizm‘ vI.

.+ Place a man on & cake of wax, and present, him the
_ml:exs)f the electrified phial to touch, . you, standipg: op
the floor, and holding it in your band: ,As often, 88
he touches it, he will be electrificd plus; and any one
standing on the floor may draw & spark from him. The
fire:in this experiment passes out of the wire,inta,him ;

'# Sce the preceding note; reldting to top and bottom, ‘
‘ = and
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and.at.the same time out of youx hand into the bottom

of the bottle. ,
CRXPERIMENT, VAL

Give him theelectrical phial to-hold ;-and do you
touch' the, wire; as -often :as you: touch ;it. e ‘will be
electrified” minus, and may diaw -a ‘spark’ from any ‘ene
standing on ‘the floor!: ‘The: fire now ;passes from the
wire to you, and from him into the bottom of the bot-
te.

EXPERIMENT VIIL

“Lay two books on two. glasses, back towards back,
two or three inches distant. Set the electrified p}ilal
‘oh one, and then touch the wire; that book ‘will ‘be
electrified minus; the electrical fire being drawn out of
it by the bottom of the bottle. Take off the bottle,
and holding it in your hand, touch the other with the
wire ; that book will be electx ified plus the fire passing
into it from the wire; and the bottle nt ‘the same time
supplied from your hand. A suspended small cork-ball
will p"la.y between thesé books till the equilibrium is e
stored.

"EXPERIMENT IX.

‘When a body is electrised plus, it, will repel a posx-
tively electrified feather or small cork-ball. 'When mi-
aws (or when in the common state) it w111 attract them,
but stronger when minus than when in the common
atate, the difference being greater.

EXPERIMENT X, I

Thouigh, as in Experiment VI, a man standing on- .

‘wax may be electrised a number of times by repeatedly.

touching the wire of an eclectrised bottle (held in the
 ¥OL. I 2 A -+ hand
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hand of one standing on the floor) he recéiving. the fire
from the wire each time: yet holding it in his ewn
hand, and teuching the wire, though he draivs a strong
spark, and is violently shocked, no electricity remains
in him; the fire only passing-through ‘him, from the
upper to the lower partof the'bottlé;  Observe, before
the shock, to let some one on the floor touch: him.to
restore the equilibrium in his body; for in taking hold
of the bottom of the bottle, he sometimes becomes 2
little ‘electrised minus, which ‘will' continue after the
shock, as would also any plus electricity, which he
might have given him before the shock. - For restoring
the equilibrium-in the bottle, -does not at all affect the.
‘electricity in the man through whom the fire passes;
that electricity is Wieither inereased nor diminished.

EXPERIMENT XI.

~ The passing of the electrical fire from the upper to
lthe lower part* of the bottle, to restore the equili-
,brmm, is rendered strongly v;snble by the foHowmg
pretty experiment. Take a book whose covering is
filletted with gold ; bend a wire of eight or ten inches
long, in the form - of (m) Fig. 5; slip it on the end of
“the cover of the book; over the gold line, so'as that the
‘shoulder of it may press upon one end of the gold
_lme, the ﬁnfr up, but leaning towards the other end
of the book. Lay the book on a glags or wax +, dnd on
the other end of the gold'lines set the boltle clectrised:

———

# i, e. From lhe inside to the outside.

t Placing the book on glass or wax is not necessary to produce the ap-
pearance ; it is only to show that the visible electricity i is oot bmught up
from the commen stock in the earth,

then
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ihen bend the spmngmg wire,- by pressing -it. with a
stick of wax till its ring -approaches .the ring of the
bottle wire, instantly there is a strong spark and stroke,
and the whole line of gold, which-completes the commu-
mcamon, between the top and bottom of the bottle, will
'appedr a vivid flame, like the sharpest lightning.- The
closer the contact between the shoulder of the wire,
and’ the gold at'one end of the line, and between the
bottom of the bottle and the gold at the other end, the
better the experiment succeeds. The room should be
darkened. If you would have the whole ﬁllettmg
round the cover appeur in fire at once, let the: bottle
and wire touch the gold in the diagonally 6pposite cor-

ners. . :
I am, &e.

'B. FRANKLIN.

TO PETER conLiNsox,‘Esg T.R.S. LONDON.

burther -Experiments confirming: the: precedz’ng Observations.r=
Leyden Bottle analysed.—Eléctrical Battery. ~:Magical. Pi(‘*
“fure.~=Electrical Wheel or. Juck.— Electrical Feast..

Six,  Philadelphia, 1748, .

§1. TIIERE will be the same explosion and shock

l:f' the elm.mﬁed phial is held in one haid by the hook,

_and the couting touched with the other, as when held
by the coating, and touched at the hook.

. 2. To take the charged phial safely by the hook, and

.not at the Sdme time diminish its foyce, it must first be

set down on an elecmc per-se.
aae 8. The
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3. The. phial will be electrified as strongly, if Leld
by the hook, and the cmtmﬂ rlpI)hLd to the globe or
tube; as when held by the coating, and the hook ap-
phcd”‘

4. But the direction of thc elcctucal fire bemg dlf-
iclent in the dmwmg, will also be Jdifferent in the exs

plosmn The bpttle charged throuhh the hook will
be (hschalged through the hook; the bottle chargcd
through the coating, will bc discharged through the
coating, and not otherways, for the fire must come
ut the spme way it went in.

. To prove ‘this, tdkc two bottles that werc equally

charg,ed through the haol\s, one in cach hand: bring
their hooks near each other, and no spark or shock
will follow ; because each. hook is dlsposed to give fire,
and nelther to receive it. Set one of the bottles dowmn
on glass, t take it up by the hook, and apply its coat-
ing to the hook of the other; then there will be an
explosxon -and shocL, and both bottles will, be dis-
charged.
6. Vdry the experlment by ch'ugmg two pl’uolz'r
equally, one through the hook, the other tlnou&,h the
coating : hold that by the coating which was eharged
through  the hook ; and. that by the hook which was
charged through the coating: apply the hook of. the
first to the céating of the other, and there will be no
shoek or spark. Set that down en glass which you
held by the hook, take it up by the coating, and bring
the two hooks together: a spark and shock will follaw,
and both phials be discharged.

* lms wis a (llswvcry of the vuy mgcmoul Mr, Kinncrsley, and: bJ‘
rhnm,gmmuumcaud to me.

ey

1)
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in this experiment the bottles are totally dxsclnrgcd
or the. equlhbrmm ‘within them restored. - The abound-
ing of fire 'inr one of the hooks (or rather in the inter-
nal surface of one bottle) being emctly equal 'to the
w(mtmg of the other: and therefore, as cach bottle
has in 1tbelf the abounding as well as'the wanting, the
wuntmg and abounding must be equal in each bottle
See'§ 8, 9, 10, 1'l. But if a man holds in his hands
two bottles, one fully electrified, the other not at all,
and brings their hooks together, he has but half a
shock, and the bottles will both remain half electrified,
the one being half dlsch.ufred and the other half
(,1‘1511 ged.
. Place two p]nalb equally Lh‘nged on a table at
'ﬁvc or six inches distance, Let a cork-ball, suspended
by a silk thread, Imng between them. If the phmls
were both charged through their hooks, the cork,
when it has been attracted and repelled by the. ~one,
will not bé attracted, but equally repelled ’oy the
‘other.  Butif the plnuls were charged, the one tlnourrh
the ook, :md “theé oﬁxcr* through the’ co'ltmg, the
ball, when it is 1cpelled from_ oné hool\, will be ‘as
strongly attracted by the ‘ofher, and play v1g01ously
between them, fetchm o the clectric fluid from the one,

and delivering it 1o the othe] , till both phials are nearly
dischar ged

8, Whm we use the terms of charging and discharg-
mrr the phm] 1t is In compliance with custom, and for

* To charge u bottle commodiously through the conting, place it on &
glass stand; form a communication from the prime conductor to the
coating, and -another from the hook to the wall or floor. ‘When it is
<harged, remove the latter commmunication before you take lold of the
Pottle, otherwise great part of the fire will cscape by it.

2A3 want
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want of others more suitable. Since we are of opmxon
that there is really no more electrical fire in the phial
afier what is called its charging, than before, nor less

after its dzsclmrgmg ; excepting only the small spa.rk
that' mlght be given to, and taken from the non-électric
matter, if separated from the bottle, which spark may
not be equal to a fivé hundredth part of what i is called
the explasion,

For if, on the explosion, the electrical fire came ont
of the’ bottle by one part, and did not enter in again
by another, then, if a man, standing on wax, and
i’loldmg the bottle in one hand, takes the spark by
touching the wire hook with the other, the bottle be-
ing thereby dzsuhmged the man would be charged; or
whatéver fire was lost by one, would be found in the
other, since there was no way for its escape but the
gontrary is true.

9. Bes:des, the phial will not suffer what is called a
ehargmb, unlcss as much fire can go out of it orie way,
as is thrown in by another. A phial cannot be charged
standmg on wax or glass, or hanging on the prime
conductor, unless a commumcatlon be formed between
1t§ coatmg and the ﬂoox. '

105 But suspend two or more phials on the prime
¢onductor, one hanging on the tail of the other; ; and
a wire from' thé last to the floor, an equal number of
turns of the wheel shall charge them all equally, and
every orie as much as one alone would have been.
What is driven out at the tail of the first, serving to
‘charge ‘the second ‘what is driven out of the secand
eharging the thn‘d and %o on. By this means a'great
tutnber of Boitles ‘night be charged with the same la-

T)our, ‘and equally high, with one alone; were it not
that
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that every bottle regeives pew fire, and ]oses its old
with some reluctance, or. ratht.,r gives. some small re-
sistance to the charging, which in a num“ben of bottles
becomes more equal to the chargmg power, and SO re-
pels the ﬁre back again,on the globe, sooner in pros
portlon than a single bottle would do.

.11, When a bottle is. chalged in the common _way,
its inside and ousside surfaces stand xeady, »the one to
give fire by the hook the other to receive it by the
coating ; the one is full, and ready to. throw out, the
other empty and extlcmely hungry ; yet as the first
will not give out, unless the other can at the same in-
stant receive in; so nejther will fhe‘ latter réceive in,
unless the first.can at the same instant give out. When
both can be done at once, it is done with i mconccn rable
quickness and violence.

12. So a straight spring (though the comparison docs
not agree in every particular) when forcibly bent, mpst,
to.restore itself, contract that, sxde which in the bend-
ing. was eaxtended, and extend, ;bat whzc}'x was, cou-
tracted ;. if either of these two, ;opqratxons be hmdercﬂ
the other canpot be done.  But the spring is pot, said
to be charged with elasucxty when jbent, and dlsglmr.red
when unbent; its quantity of elasucny is always the
same,

- 18, Glass, in like manner, has, \uthm 1ts substaucf‘
always the same quantity of eleotricpl fire, and thgat a
Yery: great;quantity in, proportion to the mass. of glass,
as-shall he shewn hereafter.
~ 14 'This, quantity,. proportioned to the glass, it
smoi’@ygﬂnd obstinately retping, and wﬂl have nutht’
molre nor Jess, thongh it will suffer a change to be
wadg in }s parts and gitpation; 4. e we: may take away
QA4 part
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patt of sit-from -one of the sides, pravided we.throw an
equal.quantity into-thesother.

'15. -Yet:when the situation of the electrical fire is
thus djtered ‘in- the glasés when some has-been taken
frpm one side, :and  sothe. added -to the other; it will
not;be ‘at rest or. in.its natural state, till it is restored
to its original equality. - And- this- restitution’ cannot
be made‘throngh the substance of the 'glass, but must
be.done by amon-eleétrie communication formed with-
onty from surface to surface:

.-16.7Thus, 'thei whole force of ‘the bottle; and’ power
ofgiving -a shock,’is in the GLASS 1TsELF; the non-
electrios’iti contact with the two surfaces, serving only-
to, give and receive fo and from the several parts of the -
glass'; attavis; ‘to give.on one side, and take-away from
the othér, : o '

1%, This was'discovered here in the following. man-
néry Purposing to analyse the-electrified bottle; n,0r«:
dei:to find - wherein ‘ita strength - lay, we: placed: it on;
glash, and drew out the cork and wire' which for that:
purpose-had been loosely put in. "~ Then' taking: the-
bottlé in-one hand, and bringing a finger of the other
qehs itd mouth, a strong spark came from the water,
it the shock Was asviolent -as’if the wire had re-
nidined in -it; Whichshewed that the force did not lie
in thewites - Then'to find if it resided in the waters
beitig crowded into and condensed in it, as confined by.
théglass, whichhad been‘our former opinion, we elecr
trified the bottle agoin, and .placing it'on. glass, drew-
out the wire and cork as before; then taking up the
bottle; we decan ted all‘its: water into an: empty bottle,
which-likewise stood on glass;-and taking up that other’

ter; -

bottle, e expected, f the force resided dn therwa
B ' ta
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to findiasshock: from ity butithere rwas nonei. ‘We
judged then that it must eithier beflostin-decantingy ot
remain in thetfirst /bbttle: The latter we found to' be
true; for-that! bottle ‘om trial ggve- the shock, though
filled upras:it stood with fresh unelectrified water from
a tea~pot.+-+1o: find;: thien; 'whether: glass:had thisi pro+
perty: merelysas glass;-orf: whether:the form: contributec
any-thing .to -it ;. We: took: apane of sash-glass,iand
laying it on:the hand,: placed a plate.of lead-on itsiup-
per surface; then electrified . that plate, -and bringing
a finger to it, thefe was a spark and shock. We then
took: two plates ‘of Jead -of equal dimensions, but less
than the glass: by:two inches every way, and.electri-
fied the glass betwcen them, by electrifying . the .up-
permost -Jead ;-then separated the glass from the lead,
in' doing which, what little fire might be in the lead
wag taken outy and the glass being touched in the elec-
trified parts with @ finger,: afforded only very small
pricking-sparks; but a great number of them might
betaken from different places. -Then dextrously plac-.
ingrit.again between the:leaden. plates, and compleat-.
ing a-cirdle between . the two surfaces, . & violent shock:.
ensued.»<Which -demonstrated. the power to reside in-
glass:as" glass, and that the non-electrics in contact
seryed-only, <like the armature of a loadstone, to unite
the force of . the several parts, and bring them at once
toany-paint desired : it being the property of. a non-.
electrie, that the whole body instantly receives or.gives
what! electrjcal fire is.given to or taken from any one.
oftits pargs. ‘ ‘
. 18Upon this we made what we cplled an electyical--
battery, consisting. of :eleven panes of large sash-glass,.
armed  with thin-leaden plates;. pasted on each side,.
5 placed
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placed vertically, and.supported at two.inches distance
on.silk cords, with thick hooks of leaden.wire, one
from each side, standing upright, distant from each’
othef, - and convenient: communications of wire and
chain, from the giving side of one:pane, to the re-
ceiving side of the other ; that so, the. whole might be
charged together, and with the same-labour as one
single pane; and another contrivance to-bring the
giving sides; after charging, in contact with one long
wire; -and the-receivers -with another, which two long
wires - would give the force of all the plates of glass at
onee through the body -of any.animal forming the.cirr
cle with them. The plates may.also-be discharged ser
parately, or any number together that is required. Buf
this mwchine s not mugh used, as not perfectly, ans .
swering our intention with regard to the ease of eharg-
ing, for the reason given, Sec. 10.. We made also of
large glass pancs, magical pictures, and.self-moving
animated whcels, presently to be dg-:scnbed, e

19. I perceive by the irvyenious Mr., Watson's: ]a,st
book, lately received, that Dr. Bevis had used,. before
we had; panes of glass to give a shack*; though, . til}
that book came te haud, T thought to have communis
ated it to you as a novelty. The excuse for mention-
myg it here is, -that’ we tried the experiment differently,
drew different ¢onsequences froni it (for Mr. Watson still
seems to think the fire wecumulated on the monselectric
that is in contact with the glass, p.79) and; as far o
we ‘hithierto know, have.carried it further.

20. The magical picture + is made thus.. Haying:#
.. % T have since heard- that Mr. Smeaton wys the fipst whp . made use of

panes of glass for that purpose,
+ Contrived by Mr. Kiunérsley.

large
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large metzotinto with a frame and: glass, suppose of the
King (God preserve him) take out the print, and cut
a pannel out of it ear two inches distant from the frame
all round. -If the cut is through- the: picture-it is not
the worse, With- thin paste, ‘or ‘gum-water; fix the
border that is-cut off on the inside the glass, -pressing
it smooth and close; then fill up the vacancy by gild-
ing the glass well with leaf-gold, or brass. ~Gild- like-
wise the inner edge of the back of the frame all round,
except the top part, and form a communication be-
tween. that gilding and the gilding behind the glass:
then put in the board, and that side is finished.:- Turn
up the glass, and gild the fore side exactly: over the
* back gilding, and when it is dry, cover it, by pasting
on the pannel of the picture that hath been cut out,
observing to bring the correspondent parts of the bor-
der and picture together, by which the picture will ap»
pear of a piece, as at first, only part is behind the
glass, and part before. Hold the picture horizontally
by ‘the top, and place a little ‘moveable gilt .crown on
‘the” king’s ‘head. - If now thepieture be rmoderately
electrified, and another person take hold of:therframe
with one hand, so that his fingers touch ity inside gild-
ing, and with the other hand endeavour to take off
the crown, he will receive a tervible blow, and failin
the attempt. If the picture were highly charged; the
consequence might perhaps be ‘as fatal* as:that of
hig"h'\breason,' for when the spark’is taken through &
quire of paper laid on the picture by means of a wire
communication; it makes a fair hole through every
sheet, ﬁhfﬂ; 15, ‘through forty-eight Jleaves, though:-a

e -
o S

* We have since. found it fatal-to small aﬂin;fnlb,.v\tll‘oggll not to large
opes, , The biggest we have yot killed is & Ken. ~ 1750. S
‘ quire
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quire of “ paper 'is'/thought ‘good "armour against thie
spashiof a'sword, or even against a pistol bullet, and
the crack is exceedinig loud. The operator, who holds
the picture by the upper end, where the inside of‘ the
frame :is not gilt, to prevent its falling, feels nothmg
of the shock, and may touch the face of the pictiire
without: danger, which he pretends is a test of his
loyalty.—-If a ring of persoms take the shock among
them, the experiment is called, The Conspirators.
5 &%: On the:principle, -in Sec. 7, that hooks of bot-
tles,  differently charged, will attract and repel dif-
ferently, is made an clectrical wheel, that turns with
considerable: strength. - A small- upright shaft of wood
passes at right angles .through a thin round ‘board, of
about itwelve linches i diameter, -and tarns' on -a gharp
point of iron, fixed: in the lower end; while a strong
wire -in the upper end, passing through asmall hole
in a thin brass plate, keeps the shaft truly verticak
About thirty radii of equal length, madeof sash-glass,
cut-in’ narrow strips, issue horizontally from the ‘cir~
cumference of the board, the ends most distant-from
the centre, being about four inches apart. - On’ithe
end: of every one, a brass thimble is fixed. 1f now
the wire of a bottle electrified in the: common ‘way, be
brought mcar the circumference of this wheel; it will
attract the nearest thimble, and so put the wheel int
motion ; that thimble, in passing by, receives aspmk
and.thereby being - electrified is repelled;, and “éo
driven forwards ; while a second being attracted; -ap-
proaches the wire, receives a spark, and is drivén after
the first, and.so on till the' wheel has-gone once ‘tound;
when the thimbles before electrified approaching the
wuc, instead of" bemg attracted as they were dt first,
are
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are repelled, and the, motion: -presently ceases.~-But:if
another bottlg, which, had, been charged through'the
coating, be. I,J};ggd__ncgr the same..whegl, . its wire will
attract the thimble repelled,by the fitst;,and. thereby
double the forge ithat. carries  the \wheel s round 5 and
not onjy taking out the fire that had:.been .communi~
cated to the thimbles by the first bottle, but even rob=
bing them of their. natural quantity, instead. of -being
repelled when they come again towards the first bottle,
they are. more strongly attracted, so that the wheel
mends.its pace, till it goes with. great rapidity-twelve
or fifteen rounds in a minute, and with .such strength,
as that the weight of one hundred: Spanish dollars-with
which we once loaded it,:did not seem in the least to
retard its motion.—-This.is called ai electrical jack;
and if a large fowl were spitted. on the upright shaft,
it would be camied round :before a fire with a motion
fit for.roasting.

2@, But this wheel, Jike:those'driveti»by wind, watery’

or. 'weights,,moyves: by, a-foreign force, to wit; that:of

the:botglesi, 'The - self-movying: wheel, :though icons

structed on the same prineiples; appears: more: surprigs
ing,. -Itismade of a thinxound plate of window-gloss;
seyenteen, inches, diameter, well gilt-on:both sides, all
‘but. ﬁquﬁpches next the edge. - Two small hemispheres
of wood. are then fixed with cement to the middle.of
the upper and under sides, centrally opposite, and.in
¢achy of them a thick strong wire eight or ten inches
}}?{‘Sajz,;,\\v,l;_i‘qh;;tqget]\en make the axis of the wheel: 1t
tums Horizontally. on.a.point at the lower end of ity
axis,, Which rests on a bit of brass cemented withinis
3}?7’55;,5315'(2(’119!"- i»,«The upper end of its axis’ passes
thrqugh a hole in & thin brass. plate cemented to.a

long
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long strong piece of glass, which keeps it six or eight
‘inches distant from any non-electric, and has a small
ball of wax or metal on its top, to keep in the fire. In
& circle on the table which supports the wheel, are
fixed twelve small pillars of glass, at about four inches
distance, with «w thimble on the top of each. On the
edge of the wheel is a small leaden bullet, -communi-
cating by a wire with the gilding of the wupper surface
of the wheel ; and about six inches from it is another
bullet, communicating in like manner with the under
surface. - When the wheel is to be charged by the up-
per surface, a communication must be made from the
under surface to the table. ‘When it is well charged
it begins to move; the bullet.nearest to a: pillar moves
towards the thimble on that pillar, and passing by elec-
trifies it, and then pushes itself from-it; the succeed-
ing bullet, which communicates with the other surface
of the glass, more strongly attracts that thimble, on
acoount.of its being before electrified by the other
bullet; and thus the wheel encreases its motion till it
comes to such a height as that the resistance of the air
regulates:it. It will go half an hour, and make one
minute with another twenty turns in &' minute, which
is six hundred.turns in the whole; the bullet of the
upper surface giving in-each turn twelve sparks to the
thimbles, which makes seven thousand two hundred
sparks: and the ballet of the under-surface receiv-
ing:as many- from the thimbles ; those bullets moving
in the'time neartwo thounsand five hundred feet.-~The
thimbles are well fixed, and in so -exact a circle, that
the bullets' may pass.within a very small distance of
cach of them.---1f instead of two bullets you put cight,
four communicating with the -upper surface, and four

AT with
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with'the under surface, placed-alternately, - which. eight,
at-about six inchea distance,: completes the circumfe-
rence, the force and swiftness will be greatly increased,
the wheel making fifty turns in.a minute ;. but then it
will not-continue moving so Jong.---These wheels' may
be appliedy” perhaps,: to - the ringing of chimes;* and
moving of light-made orreries.> ' . ‘

23, A -small wire :bent circularly; with a-loop at
each end; let one end rest against the under surface of
the wheel, ;and. bring the other end near the upper
surface, it will give a ‘terrible crack, and the force will
be: discharged.

- Q4. Every spark- in"'that. menner drawn;_{fmmpth(':
surface’ of the wheel, makes.a round bole in the gild-
ing, tearing off.a part-of it in .coming out; which
shews that the fire:is not accumulated on the gilding,
butis in: the glass itself: -

@3, The gilding:being: varnished over with turpens
tine varnishyithe vamish, though dry and hard, is burnt
by the spark drawnthrough it, and gives.a strong smell
and visible smokes» And.when the spark.is drawnthre’
paper, - all round the’ hole made- by. it, the paper, will
be blacked by the smoke, which sometimes penetrates
several . of .the leaves. - Part of the gilding torn off is
also found forcibly: driven into. the hole aade in the
paper by the stroke. - ‘

1@6. It is -amazing to observe inshow sinall a portion
«f. glass a great electrical force may lie, A thin glass
‘bubble; dbout: ‘an: inch_ diameter, weighing only six
‘grdins) being 'half. filled with water, piiarytlyﬂ gilt on .the
outside, -and-furnished with a wire hook, gives,«when

¥ This weeafterwards done with success by Mr.,xinnersley.
3 electiified,
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electrified, as great a shock as a man ‘can well bearé
As the glass is thickest near the orificey I suppose the
Jower half, which being gilt was electrified "and gave
the s_hock, did not exceed two graing; for it appeareds
when broken, much thinner than ‘the upper half.—-1f
one of these thin bottles be electrified by -the coating
and the spark taken out through the- gilding; it will
break the glass inwards, at the same time tliat it breaks
the gilding outwards.

7. And allowing (for the reasons before given, § 8,
0, 10,) that there is-no more electrical fire in a bottle
after charging, than before, how great must be the,
quantity in this small portion of glass! It seems as if
it were of its very substance and essence. - Perhaps if
that due quantity of electrical fire so obstinately re-
tained by glass, could be separated from’it, it would
no longer be glass; it might lose its transparency, oF
its britt;lfaness; or its elasticity ~--Experiments may pos-
sibly be invented hereafter, 'to discovei this.

27. We were surprised at the account given in M.
Watson’s book, of & shock communicated through &
great space of dry ground, and suspect there must be
gome metalline quality in the gravel of that ground;
having found tliat simple dry earth, rammed in a glags
tube, open at both ends, and a wire hook inserted i
the ‘earth at each end, the carth and wires making part
of a circuit, would not conduct the-least perceptible
shock, and indeed when one wire was clectrified the
other hardly shewed any sighs of its beiny in"connec-
‘tion with it%. Evin a thoroughly ‘wet‘vpac'kth‘réqd

sometimes fails of conducting .a shock, ‘though it

—

# Probably the ground is never so-dfy.
otherwise .
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otherwise conducts electricity very well. A dry. cake
of-ice, or.an icicle held between two in a circle, like~
‘wise prevents the shock, which one would not.expect,
as water conducts it so petfectly -well.—-Gilding.on =
new  book, though at first it. conducts the shock ex-
.tremely well, yet fails after ten or a dozen experiments,
though it appears otherwise in all respects the:same,
which we cannot account for ¥,

98, There is one experiment more which . surprises
us, and is not hitherto satisfactorily accounted.for;
it is.thist Place an iron shot on a glass stand, and let
a ball of damp cork, suspended by a silk thread, hang
in.contact with the shot. Take a bottle in. each
hand, one that is electrified through the hook, the-
other thxouqh the coating: Apply the giving wire to
the.shot, which will electrify it positively, and the cork
shall be repelled : then apply the requiring wire, which
will take out the spark given by the other; when, the
cork will rcturn to the shot: Apply the same again,
and teke out snother spark, s will the shot be electri-
Jfed negatively, and the cork in that case shall be re-
pelled equally as before. Then aPply the giving wire
o the shot, and gue the spalk it wanted 80 wdl thie
cork return: Give it another, which will be an addl-
tion. o its natuml quantity, so will the cork be, repellcql
again; And so may the experiment be repeated as ]ong
b ——

T

Lk *Wé.iﬂcrwards found that it failed aﬂci one stroke with-a large bote
tle and.the ;continuity of the gold appearing broken, and muny of its
P“m @lwlputed the elcctncnty could not pass thg rema\mmg parts wnthaut
lcapmg from | purt to part through the air, which qlwa)s resxm the momm
of this fluid;’ and was probably thé-canse of the gold's not eondudting s
SRR before 4 “the-niumber.of-interruptivns in the. line.of gold,: smuking,
when added together,- 2 space: larger; ;perhaps,. than the: striking distance.

NOL. 1. 25 as
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as there is any charge in the bottles.  Which shews
that bodies, having less than the common quantity of
electricity, repel cach other, as well as those that have
more,

Chagrined a little that we have been hitherto able to
produce nothing in this way ‘of use to mankind; and
thc hot weather coming on, when electrical experi-
ments are not so agrecable, it is proposed to put an
end to them for this season, somewhat humorously, iu
a party of pleasure, on the banks of Skuylkil*. Spi-
rits, ‘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
since eri ormed, to the amazement of many -

some time
A turkey

% I'he river that washes one side of Philadelphia, as the Delgware does
the other; both are ornamented with the summer habitations of the. citi-
zens, und ‘the agrecnble mansions of the prineipal people of this colony.,

+ As thc' possibihty of this cxpe:rm\cnt has not been easﬂy conceived,
T*shull here describe it.-~Two iron rods, about three fect long, were plant“—
ed 3ust within the wmargin of the river, on the cppome sides, A thick
picce of”’ wire, with a small round knob at its énd, was fixed on the top
of one o[ the rods, bcndmg downwards, so as to deliver commodiously

the. spurk upon the surface of the spirit. A small wire fastened by one

end to the handle of the 8pOOD, containing the’ epmt, was carried a~cross
the tiver, and supported in the air by the rope commonly used-to hold-by;
in drawing the ferry-boats over. The other end of this wire was tied round
the quming of the bottle ; which being charged, the spark was delivered.
from the hook to the top of the rod standing in the water on that side,
At the same instant the rod on the other side delivered a spark into the
spoon, and fired the spirit; the electric fire returning to the coating of
the bottle, thiough ‘lhe lmndle of the spoon and the supported wire con—
pected with them,

That the clectric fire thus actually passes through the water, has since
heen satisfactorily demonstrated to iuny by vn rxpvnmentof My, Kinnér-

sley’s, performed in a trongh of water sbout ton feet Jorig. The hand boing
placed
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A turkey is to be killed for our dinner by the electrical
shock, and roasted by the electrical jack, before a fire
kindled by ‘the electrified bottle: when the healths of all
the famous electricians in England, Holland, France,
and Germany are to. be ,drank in electrified bumpers¥,
under the discharge of guns from the electrical battery.

TO PETER COLLINSON, ESQ. F.R.S. LONDON.

OQbservations and Suppositions, towards forming a new Hypos

thesis, for explaining the several . Phenomena of Thunder:
Gu;ts:f

Siz,

NON-ELECTRIC bodies, that have electric fire
thrown into them, will retain it till other electrics, that
have less, approach ; and then it is communicated by
a snap, and becomes equally divided. ‘ :

2. Electrical fire loves water, is strongly attracted by
it, and they can subsist together. ,

8. Air is an electric per se, and when dry will not
“conduct the electrical fire; it will neither receive it,

P

pe——

Placed under water in the direction of the spark (which always takes the
strait or shortest course, if sufficient, and pther cirgumstances are equal)
is struck and penetrated by it as it passes. .

* An clectrified bumper is a small thin glass tumbler, nearly filled with
wine, and electrified as the bottle. This when brought.to the lips gives 8
shock, if the party be close shaved, and does not breath o the liguor.—
April 29, 1749,

* Thunder-gusts are sudden storms of thunder and lightning, which are
frequently of short duration, but sometimes produce mischievous effects.

2p 2 : nor
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noy give it {o other bodies: otherwise no body sur=
younded by ‘air, ould be e’lec[nﬁed pOSltWely and: né~

‘gatively : for should it be attempted Iiositx\zely, the air

would 1mmcdxately take ‘aivay the over plus; or nege-
tively, the air would supply what was wanting.

4. Water being electrifidd, ‘the vapours arising from
it will bé equally electrified ; and floating in the airs
in the form of clouds, or ofherwise, will retain that
quantity of electrical fire, ‘till ‘théy mect with other
clouds or badies not so much clectrified, and then will
commumcate as before-imentioned.

. Every particle of matter electrified is repelled by
evuy other p’utxcle equally eleetrified. Thus the stream
of a fountain, n'xtumﬂy dense 'and continual, when
electrificd, wxﬁ ‘scparate ‘and’ spr’cad in the farm of 2
brash, cvery drop énde%vouluﬁg to'recede from every
otlier drop “But on taking out the clectrical fire they
close again. ;

6. Water' Bemg Etrong]y e]octrlﬁea (d8 well as when

:heated by common ﬁlé) uses in’ vapourq more coplously ;
, gleat]v weakened, by the opposxtc powcr of replilsmll
introduced W1th thié eléctrical fire} and when any par-
‘ncle is by ay mcans dxsengafred it'is immediately re-
pe!led and so, flies into the aif,

7. Pmtxcks huppenmg fo be sntuated ag 4 and B,

,4 (FI(; VI rfpreventmo‘ the prq/z?e of & wessel of water) are

“‘znore easﬂy dlsengagcd than C and D, as each is held

by eontdet with thre¢ only, ‘wheréds C and D are each
in contact with nine. ‘When the smface of the wates
has the 1éast mot{on,” patiicles’ re contmually pushed
into’ thé situdtion nepxes(.utéd by A.and B,

8. Triction between a hon-electric and an electric

per
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per se.will produce electrioal fire; not by creating, but
collecting it ; for it is equaliy dlﬂ'used m our walls,
floors, earth, and the whole mass of common matter.
Thus .the whirling  glass globe, durmg its fuctlon
against the. cushipn, draws fire h'om the, cushlon, the
cushion is supplied from the hame of the machme,
that from the floor on which it stands Cut off the
' .communication by thick glass or wax, placed under
the cushion, and no fire can be produced because it
cannot be collected.

9. The ocean is a compound of water, a non-elec-
trie, and salt an electric per se, '

10. When there is-a friction among the parts near
its surface, the clectrical fire is collected from the parts
below. It is then plainly visible in.the night; it ap-
- pears in the stern and in the wake of every sailing ves-
sel; every dash of an oar shews it, and every surf and
spray : in storms the whole sea seems on fire~~The
detached particles of water then repelled from the elec-
tuﬁcd surface, continually carry off the fire as it is
_collected ;. they rise and form clouds, and those clouds
are highly electrified, and retain the fire till they have
an, opi)ortunity of communicating it. :

.11, The particles of water, rising in vapoms, attach
themselves to particles of air.

12. The particles of air are said to be hard, Tound,
S.eptu‘atev, and distant from each other; every particle
strongly repelling every other particle, whereby they
Tecede from_ cach other, as far as common gravity will
.pErmlt. o

13. The, space between any thyee parmles, equally
repellmg each other, will be an equilateral triangle.

2858 14. In’
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. 14. In air compressed, these triangles are smallers
in rarified air they. are larger.

16. Common fire, joined with air, increnses the (o
pulsion, enlarges the triangles, and-thereby makes the
air specifically lighter., Such air, among denser airy
will rise. a '

16, Common fire, as well as electrical fire, gives re-
pulsion to the particles of water, and - destroys their
attraction of cohesion ;. hence common fire, as well as
electrical fire, assists in raising vapours.

17. Particles of water, having no fire in them, mu-
tually attract each other. Three particles of water then,
being attached to the three particles of a triangle of
air, would, by their mutual dttraction operating against
the air’s repulsion, shorten the sides and lessen the
triangle, whereby that portion ‘of air made denser,
would sink to the carth with its water, and not rise to
the formation of a cloud.

- 18. But if every particle of water attaching itself to
wir brings with it a particle of common fire, the re-
pulsion of the air being assisted and strengthened by
the fire, more than obstructed by the mutual attrac-
tion of the particles of water, the triangle dilates, and
that portion of air, becoming . raver and specifically

lighter, riscs.
19. If the particles of water bring elcctrical fire

when they attach themselves to air, the repulsion he-
tween the particles of water clectrified, joins with the
‘natural repulsion of the air, to force its particles to
a greater distance, whereby the triangles are dilated,

-and the air rises, carrying up with it the water.
20. If the purticles of water bring with them por-
tions
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tions of both sorts of fire, the repulsion of the purticles
of air is still more strengthened and increased, and the
triangles farther enlarged.

21. One particle of air may be surrounded by twelve
particles of water of equal size with itself, all in contact
withit; and by more added to those.

29. Particles of air, thus loaded; would be drawn
nearer together by the mutual attraction of the particles
of water, did not the fire, common or ¢lectrical, assist
their 1epulblon. .

‘23, If air, thus loaded, be compressul by adverse
winds, or by being driven against mountains, &c. or
condensed by taking away the fire that assisted it in ex-
panding ; the triangles contract, the air with its water
will descend as a dew ; or, if the water sunmmduw one
particle of air comes in contact with the water sur-
rounding another, they coalesce and form a drop, and
we have rain, .

24, The sun supplics (or seems to supply) common
fire to vapours, whether raised from earth or sea.

23. Those vapours, whiclh have both common and -
electrical fire in them, are better supported than those
which bave only common fire in them ; for when va-

-pours rise into the coldest region above the carth, the
cold will not diminish the electrical fire, if it doth the
‘common.

26, Hence c]ouds,, formed by vapours raised from
fresh waters within land, from growing vegetables,
moist earth, &e. more speedily and easily deposite their
water, having but little electrical fire to repel and keep
the particles separate. So that the greatest part of the

water raised from the land is let fall on the land again;
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and winds blowing from the Jand to’ the sea are dry
there being little use for rain on the sea, and-to rob the
land of its moisture, in order to rain on the sea, would:
not appear reasonable.: '

-27: But clouds, formed by vapours raised from the
séa, having both fires, and particularly a great quantity
of the electrical, support:their water strongly, raise it
high, and being moved:by winds, may bring it over -the
middlé:of the broadestcontinent from the middle of the
widest oceans - : '

- 8, How-these ocean clouds;’ so strongly supporting
their water, are made to deposite it on the land where it
is wanted, is next to be considered. -

: 99, If they are- driven by winds against mountains,
those motintains being less electrified attract them, and
on contact take away their electrical fire (and being
cold, the common, fire also ;) hence the particles close
towards.the mountains and towards each other.. :If the
air was not much loaded;. it only falls in:dews' on the
mountain tops and sides, forms springs, and descends to
the vales in rivulets, which, united, make larger streams
‘apd rivers. ~ If much-loaded, the elgctrical fire is at

“once taken from -the . whole cloud ;. and; in leatving itj
flashes brightly and cracks loudly ; the particles instant-
1y coalescing for. want of that fire, and falling in aheavy
shower. ;.. ' _ ~ ‘

80. When. a ‘ridge. of mountains thus dams the
clouds, and draws the electrical fire from. the.cloud first
approaching it ;. that which next follows, when it ¢comes
near-the first cloud; now deprived of its fire; flashes
into it, and begins to. deposite.its.own water; the first
cloud again flashing - into :the  mountains; the third

: approaching
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approaching cloud, and all succeeding ones, acting in
the same manner as .far back as they extend, which
may be over many hundred miles of country.

31. Hence the continual storms.of rain, thunder, and
lightning. on the eastside of the Andes, which running
north and south, and being vastly high, intercept all
the clouds brought against them from. the Atlantic.
ocean by the trade -winds, and oblige them to deposite
their waters, by which the vast rivers Amazons, La
Plata, and Oroonoko are formed, which return the wa-
ter into the same sea, after having fertilized a country
of very great extent. :

. If a country be plain, having ne mountains to
intercept the electrified clouds, yet it is not without
means to make. them. deposite their water. For if an
electrified cloud, coming from the sea, meets in the air
a cloud raised from the land, and therefore not electri-
fied ; the first will flash -its fire into the latter, .and
thereby both clouds shall be made suddenly to deposite
water.

33. The clectrified particles: of the first cloud close
when they lose  their fire; the particles of the other
clouds close inreceiving it : in both, they have thereby
an opportunity of coalescing into drops.—-The concus-
sion, or jerk given to the air, contributes also to shake
down the water, not only from those two clouds, but
from others near them. Hence the sudden fall of rain
immediately after flashes of Hghtning.

34. To shew this by an easy experiment : Take two
round pieces of pasteboard two inches diameter ; from
the centre and circumference of each of them suspend
by fine silk threads eighteen inches long, seven small

balls
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balls of wood, or seven peas equal in goodness: so will
the balls appending to cach pasteboard, form equal
equilateral- triangles, one ball being in the centre, and
six at equal distances from that, and from each others;
and thus they represent particles of air. Dip both sefs
-in water, and some adhering to each ball, they will
“represent air loaded. Dexterously electrify one sets
‘and its ball will repel cach other to a greater distance,
enlarging the triangles. Could the water supported by
'seven balls come into contact, it would form a drop of
drops so heavy as to breuk the cobesion it had with the
balls, and so fall. Let the two sets then represent two
‘clouds, the one a sea cloud electrified, the other a Jand
cloud. Bring them within the sphere of attraction,
‘and they will draw towards each other, and you will se¢
the separated balls close thus; the first electrified ball
“that comes near an unelectrified ball by attraction joins
“it,-and gives it fire; instantly they separate, and each
‘flics to another ball of its own party, one to give, the
other to receive firc ; and so it proceeds through both
sets, but s0 quick as to be in ainanner instantaneous.
“In the cvohesion they shake off and drep their water,
“which represents rain.
© 85! Thus when sea and land clouds would pass at
“too great a distance- for the flash, they are attracted
towards each other till within that distance; for the
-sphere of clectrical attraction is far beyond the distance
of flashing.

36. When a great number of clouds from the sca
meet a number of clouds raised from the land, the elec-
trical flashes appear to strike in different parts ; and as
the clouds dre jostled and mixed by the  winds, -of

brought
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brought near by the electrical attraction, they ¢ontinue
to give and receive flash after flash, till the electrical
fire is equally diffused.
= 87, When the gun-barrel, (in elcctrical experiments)
has but little electrical fire in it, you must approach it
very near with your knuckle before you can draw a
~Bpark. Give it more fire, and it will give a spark at a
-greater distance. Two gun-burrels united, and as
highly electrified, will give a s;iark at a still greater dis-
tance. Butif two gun-barrels electrified will strike at
two inches distance, and make a loud snap, to what a
great distance may 10,000 acres of electrified cloud
strike and give its fire, and how loud must be that
crack ?

38. It'is a common thing to sec clouds at different
heights passing different ways, which shews different

- currents of air one under the other. As the air between
the tropics is rarefied by the. sun, it rises, the denser
- northern and southern air pressing into its place. The
oir so rarefied and forced up, passes northward and
southward, and must descend in the polar regions, if it
“hasno opportunity before, that the circulation may be
-carried on. -

89. As currents of air, with the clouds therein, pass
“ different ways, it is casy to conceive how the clouds,
Ppassing over each other,may attract each other, and so
-came near enough for the electrical stroke. And also
“how electrical clouds may be carried within land very
dar from the sea, before they have an opportunity to
#trike, ‘

40. When the air, with its vapours raised -from the
ocean between the tropics, comes to descend in the
‘polar regions, and to be in contact with the vapours

arising
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arising there, the electrical fire they brought begins t¢
- be.communicated, -and is seen in clear nights, being
first visible where it is first in motion; that is, where the
contact:‘begins, or in the-most northern part; from
thence the: streams of light. seem to shoot southerly,
even up to -the zenith ofimorthern countries. But
though the light seems to shoot from. the north south-
erly, the progress- of the fire s really from the south
northeily,’ its motion beginning in the north, being the

rcason that it :s there seen first. ...
.- For.the eleetrical  fire is never - visible but when in
motion, and leaping from body to body, -or from parti-
clé to particle through the air. \When it passes through
dense bodies it is unscen: When a wire makes part of
the circle, in the explosion of:(thei electrical phial, the
fire, though in great quentity, passes in the wire invisi-
bly ; but in passing along.a.chain, it becomes visible as
it leaps fromlink to link.. In passing along leaf gilding
it is visibles for ‘the lcaf-gold isfull-of. pores; hold a
leaf to the light and it appears like a net, and the fire
is seen in its leaping over the vacancies.-~-And as when
along canal filled with still water is’ opened at oneend,
in order to be discharged, the motion of the:water be-
.gins first near the opened end, and proceeds. towards
the close end, 'though the water itself moves from the
elose towards the. opened end: so ‘the electrical fire
discharged into the polar regions;perhaps from a thou-
sand leagues length of vaporised air, appears first where
it is firstin motion, 4. e, in the most northern part, and
the appearance proceeds southward, though the fire
really moves northward, This is supposed to account

‘for the aurqra borealis. ‘

" 41. When there is great heat on the land, in'a par-
5 ticular
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ticular region (the sun having' shone on' it perhaps sew
veral days, while the surroundiﬁ‘g,r‘countﬁeg have been
screened by clouds) the lower-air is ' rarefied-and rises,
the cooler denser-air above descends the clouds'in ‘that
air meet from all sides,-and join over the heated place ;
and if some.are clectrified, others not, lightning:and
thunder succeed, and showers-fall. Hence thundet.
gusts after heats, and cool air after gusts;-the water
and the clouds that bring it, coming from a higher'and
therefore a cooler region. -

42. An electrical spark, drawn from an irregular body
at some distance is scarcely everstrait, but shows crook-
¢d and waving in the air. So do :the flashes of light-
ning ; the'clouds being very irregutar bodics.

43. As eléctrified clouds pass over a country, highhills
and high trees, lofty towers, spires, masts of ships, chim-
neys, &c.'as'so many. prominencies and points, draw the
eledtrical fire, and the whole cloud discharges there:

" 44, Dangerous, therefore, is it to take shelter:undey
a tree; during ‘a’ thunder-gust. It has been-fatal t6
many, both'men and-beasts.

45. It is safer to be in the openfield for anotherrea-
son.. When the clouths are wet, if a flash in its way ito
the ground should striké your head, it may run in the
water over the surface of your body; whereas, if ‘your
cloaths were dry, it would go'through the body, heeause
the blood and other humours, containing sq much wa~
ter, are moye ready conductors. ;

-Hence o wet Tat cannot be killed by the exploding
.electrical bottle, when.g dry ratmayX*.

14 sy e =g

* This was tried with a bottle, containing about a uu\r( \”I't\ i since
thought that one of the farge glass jars, mentioned in these _P,B‘I“’”' wight
have killed bim, thoigh wet,

' 46. Com-
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-46. Common fire is in all hodies, more or less, as well
as’electrical fire. DPerhaps they may be different modi-
fications of the same element; or they may be different
clements, The latter is by some suspected.

47. If they are different things, yet they may and do
subsist together in the same body.

48. W hcn electrical fire strikes through a body, xx
acts upon the common fire contained in it, and puts that
_fire in motion ; and if. there be a sufficient. quantity of
each kind of fire, the body will be inflamed.

- 49. When the quantity of common fire in the body
is small, the quantity of the electrical fire (or the elec-
trical stroke) should be greater : if the quantity of com-
mon fire be great, less electrical fire suffices to produce
the effect.

50. Thus spirits must be heated before we can ﬁrev
them by the electrical spark.® If they are much
heated, a small spark will do; if not,‘the spark must bg
greater,

51. Till lately we could only fire warm vapours but
now we can burn hard dry rosin. And when we can
procure greater clectrical sparks, we may be able to fire
not only unwarmed spirits, as lightning does, but even
waod, by giving sufficient agitation to the common fire
contained in it, as friction we know will do. ‘

5¢. Sulpbureous and inflammable vapours, arising
from the earth, are easily kindled by lightning. -Besides
what arise from the earth, such vapours are sent-eut-by

* We have since fired spirits without heating them, when the weather
igwarm. A little, poured into the palm of the hand, will be warmed: suf-
ficiently by the hagd, if the spirit be well rectificd, . Ether takes fire most .
readily.

stacks
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stacks of moist hay, corn, or. other vegetables, which
heat and reek. Wood, rotting in old trees or buildings,
does the same. Such.are therefore. casily and often
fired, '

53. Metals are often melted by lightning, though
perhaps not from heat in the lightning, nor altogether
from agitated fire in the metals.-—For as whatever body
can insinuate itself between the particles of metal, and
overcome the attraction by which they cobere (as sun-
dry menstrua can) will make the solid become a fluid,
as well as fire, yet without heating it: so the electrical
fire, or lightning, creating a violent repulsion between
the particles of the metal it passes through, the metal
is fused. '

54. If you would, by a violent firc, melt off the end
of a nail, which is half driven into a door, the heat
given the whole nail, before a part would melt, must
burn the board it sticks in; and the melted part would
burn the floor it dropped on. Bat if a sword can be.
melted in the scabbard, and money in a-man’s pocke*
by lightning, without barning either, it must be a.cold-
fusion®. , ' ,

55, Lightning rends some bodics.. The electrical
spark will strike a hole through a quire of strong
paper.

© 56, If the source of lightning, assigned in this paper,
be the true one, there should be little thunder heard at
s T N

* These facts, though related in several accounts, are now doubted ;,
since it has boen obsarved that the parts of a bellswire which fell on the
floor, being broken and partly melted by lightning, did actually burn
intothe boards. (See Philosophical Transactions, Vol. LL. part 1) And
Mr. Kinnersley has found that 2 fine iron wire, melted by Electr‘ici*y » hias

hiadl the same effect. .
3 $€4
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sea far from land.  And accordingly some old sea-cap»
tains, of whom enquiry has been made, do- affirm, that
the fact agrees perfectly with the hypothesis; for that
in crossing the great ocean, they scldom meet with
thunder till they come into soundings; and that the
islands far from the continent have very little of it.
And a curious observer, who lived thirteen years at
Bermudas, says, there was less thunder there in that
whole time than he has sometimes heard in a month at
Carolina.

TO PETER COLLINSON, ESQ. FiR. 8. LONDON,
Introductory Letter to some addz‘tion_al' Papers.
~S1R, Philudelphia, July 29, 1750.

AS you first put us on electrical experiments, by
gending to our Library Company a tube, with directions
how to usc it ; and as our honorable Proprietary enabled
us to carry those experiments to a greater height, by his
generous present of a complete electrical apparatus; it
is fit that both should know, from time to time, "what
progress we make. It was in this view I wrote and
sent you my former papers on this subject, desiring,
that as I had not the honour of a direct correspondence
with that bountiful benefactor to our library, they might
be communicated to him through your hands, In the
same view I write and send. you this additional paper.
If it happens to bring you nothing new, (which may
- well be, considering the number of ingenious men in
Europe, continually engaged in the same researches) at

Teast it will shew, that the instruments put into our
hands
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hands are not neglected ;- and that if no valuable disco-
veries are made- ‘by us, whatéver the'cause may be, itis
not want of industry and application.

T wm, Sit,”
Your much obliged humble Servant,

B. FRANKLIN,

Opinions and Conjectures, concerning the Properties andhl;'[]"écts
qf the clectrical Matter, and the Means of preserving Buildings,
Ships, &c. from Lightning, arising froni’ Experiments and Ob-
servations made at Philadelphia, '1749.—Golden Fish.—Ex-
traction of efluvial Firtues by Electricity impracticable,

§ 1. THE electiical matter consists of particles ex-
tremely subtile since it can permeate common matter,
even the densest metals, with such ease and freedom as

Mot to receive any perceptible resistarice.

2. If any one should doubt whether the electrical

over and along theu surfaces, a shack from an. clectu-
fied large glass jar, taken through his, own body, will
probably convince him.
- 3. Electrical matter differs from common matter in
thls, that the palts of the latter mutually attract. those
of the former mutually 1epel each other.. Henge the
dppeanmg dlvergency in a stream of clectrified effluvia.
_ 4. But though the paltlcles of ¢lectrical mat,tex do
repel each other, they. are stlouvly attracted by q»}l
other matter*.

» See the ingenious Essays on Electricity,” in the Transacfions, by
M. Elficot. |
YOrL. 1. ec 5. From
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5. From these three things, the extreme subtilty of
the electrical matter, the mutnal repulsion of its parts,
and the strong attraction between them and other mat-
ter, arise this effect, that, when a quantity of electrical
matter is applied to a mass of common matter, of any
bigness or length, within our observation (which hath
not already got its quantity) it is immediately and
equally diffused through the whole.

6. Thus, common matter is a kind of spunge to the

clectrical fluid. And as a spunge would reccive no
water, if the parts of water were not smaller than the
pores of the spunge; and even then but slowly, if there
were not a mutual attraction between those parts and
the parts of the spunge; and would still imbibe it faster,
if the mutual attraction among the parts of the water
did not impede, some force being required to separate
them ; and fastest, if, instead of attraction, there were
a mutual repulsion among those parts, which would act
in conjunction with the attraction of the spunge: sois
the case between the electrical and common matter.
+ 7. But in common matter there is (generally) as much
of the electrical as it will contain within its substance.
If more is added, it lies without upon the surface, and
forms what we call an electrical atmosphere; and then
the body is said to be electrified.

8. It is suppesed, that all kinds of common matter
do not attract and retain the electrical, with equal
strength and force, for reasons to be given hereafter.
And that those called electrics per se, as glass, &c. at-
tract and retain it strongest, and contain the greatest
quantity.

9. We know that the electrical fluid is in common
matter, because we can pump it out by the globe ot

5 tube
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tube. We know that common matter has near as
auch as it can contain, bécauvse, when we add a lit-
tle more to any portion of it, the additional quantity
does not enter, but forms an electrical atmosphere.
And we know that common matter has not (generally)
more than it can contain, otherwise all loose portions of
it would repel each other, as they constantly do when
they have electric atmospheres. ' '
10, The beneficial uses of this electric fluid in the
creation we are not yet well acquainted with, though
doubtless such there are, and those very considerable;
but we.may see some pernicious consequences that
would attend a much greater proportion of it. Ior;
had this globe we live on; as much of ‘it in’proportion
as we can give to a globe of iron, wood, or the like,
the ‘particles of dust;and other light matters that get
loose from it, would, by virtue, of thein separate elecs
trical atmospheres, not only repel each other, but be re-
pelled- from the earth, and not :casily be brought to
unite with it again; whence our air would continually
be more and more clogged with-foreign: matter, and
grow unfit for respiration. - This-affords another occa~
sion of adoriug that wisdom which has made all things
by weight and measure!

11. If a piece of common matter be supposed en-
tirely free from electrical matter, and a single: particle
of the latter be brought nigh, it will be attracted,’ and:
cnter the body, and take place in the centre, or where
the attraction is every way cqual. ~ If more particles
enter, they take their places where the balance is
equal between the attraction of: the, comunon matter,

and their'own mutual repulsion. It is supposed they
ace from.
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form triangles, whose sides shorten as their number en-
creases; till the common matter has drawn in so many,
that its whole power of compressing those triangles by
attraction, is equal to their whole power of expanding
themselves by repulsion; and then will such piece of
matter receive no more.

12. When part of this natural proportion of elec-
trical fluid is taken out of a piece of common matter,
the triangles formed by the remainder, are supposed to
widen by the mutual repulsion of the parts, until they
occupy the whole piece.

13. When the quantity of electrical fluid, taken from
a picce of common matter, is restored again, it enters,
the expanded triangles, being again compressed till
there is room for the whole.

14. To explain this: take two apples, or two balls of
wood or other matter, each having its own natural
quantity of the electrical fluid. Suspend them by silk
lines from the cieling.  Apply the wire of a well-
charged vial, held in your hand, to one of them (A)
Fig. 7, and it will receive from the wire a quantity of
the electrical fluid ; but will not imbibe it, being already
full. The fluid therefore will flow round its surface,
and form an electrical atmosphere. Bring A into con-~
tact with B, and half the electrical fluid is communi-
cated, so-that cach has now an electrical atmosphere,
and therefore they repel each other. Take away these
atmospheres, by touching the balls, and leave them in
their natural state: then, having fixed a stick of scal-
ing-wax to the middle of the vial to hold it by, apply
the wire to A, at the same time the coating touches B.
Thus will a quantity of the electrical fluid be drawn

out
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out of B, and thrown on A. So that A will have a re-
dundance of this fluid, which forms an atmosphere
round, and B an exactly equal deficiency. ~Now, bring
these balls again into contact, and the electrical atmos-
phere will not be divided between A and B, into two
smaller atmospheres as before; for B will drink up the
whole atmosphere of A, and both will be found again
in their natural state.

15. The form of the electrical atmosphere is that of
the body it surrounds. This shape may be rendered
visible in a still air, by raising a smoke from dry rosin
dropt into a hot tea~spoon under the electrified body,
which will be attracted, and spread itself equally on
all sides, covering and concealing the body*. And
this form it takes, because it is attracted by all parts of
the surface of the body, though it cannot enter the sub-
stance already replete. 'Without this attraction, it would
not remain round the body, but dissipate in the air.

16. The atmosphere of electrical particles swrround-
ing an clectrified sphere, is not more disposed to leave
it, or more easily drawn off’ from any one part of the
sphere than another, because it is equally attracted by
every part. Bat that is not the case with bodies of
any other figure. From a cube it is more easily drawn
at the corners than at the plane sides, and so from the
angles of a body of any other form, and still most
easily from the angle that is most acute. Thus, if a
body shaped as A, B, C, D, E, in Fig. 8. be clectrified,
or have an electrical atmosphere communicated to it,
and we consider every side as a base on which the par-

e ~

* See page 173,
2c3 ticles
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ticles rest, and by which they are attracted, one may
see, by imagining a line from A to F, and another
from E to G, that the portion of the atmosphere in-
.cluded in F, A, E, G, has the line A, E, for its basis.
So the portion of atmosphere included in H, A, B, I,
has the line A B for its basis. And likewise the por-
tion included in K, B, C, L, has B, C, to rest onj and
50 on the other side of the figure. Now if you would
draw off this atmosphere with any blunt smooth body,
and approach the middle of the side A, B, you must
come very near, before the force of your attracter ex-
ceeds the force or power with which that side holds its
atmosphere. But there is a small portion between I,
B, K, that has less of the surface to rest on, and to be
attracted by, than-the neighbouring portions, while at
the same time there is a mutual repulsion between its

particles, and the particles of those portions, therefore -
here you can get it with mose ease, or at a greater
distance. Between F, A, H, there is a larger portion
that has yet a less surface to rest on, and to attract it;
here, therefore, you can get it away still more easily.
But casiest of all between L, C, M, where the quantity
is largest, and the surface to attract and keep it back
the least. When you have drawn .away one of these
angular portions of the fluid, another succeeds in its
place, from the nature of fluidity, and the mutual re-
pulsion before-mentioned ; and so the atmosphere con-
tinues flowing off at such angle, like a stream, till no
more is remaining. The extremities of the portions of
atmosphere over these angular parts, are likewise at a
greater distance from the electrified body, as may be
seen by the inspection of the above figure; the point
of the atmosphere of the angle C, being much farther
’ from
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from C, than any other part of the atmosphere over the
lines C, B, or B, A: and, besides the distance arising
from the nature of the figure, where the attraction is
less, the particles will naturally expand to a greater, dis- |
tance by their mutual repulsion. On these accounts
we suppose clectrified bodies discharge their atmos-
pheres upon unelectrified bodies more casily, and at a
greater distance from their angles and points than
from their smooth sides.——Those points will also dis-
charge into the air, when the body has too great an
electrical atmosphere, without bringing any non-clec-
tric near, to receive what is thrown off: For the air,
though an electric per se, yet has always more or less
water and other non-electric matters mixed with it:
and these attract and receive what is so discharged.

17. But points have a property, by which they draw
on as well as throw off the electrical fluid, at greater
distances than blunt bodies can. That is, as the
pointed part of an electrified body will discharge the
atmosphere of that body, or communicate it farthest to
another body, so the point of an unelcctrified body will
draw off the electrical atmosphere from an clectrified
body, farther than a blunter part of the same unelec-
trified body will do. Thus, a pin held by the head,
and the point presented to an electrified body, will
draw off its atmosphere at a foot distance; where,
if the head were presented instead of the point, no
such effect would follow. To understand this, we
may consider, that if a person standing on the floor
would draw off the electrical atmosphere from an
clectrified body, an iron crow and a blunt knitting-
needle held alternately in his hand, and presented for
that purpose, do not draw with different forces in pro-

2c4 portion
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ortion to their different masses. TFor the man, and
what he holds in his hand, be it large or small, are con-
‘nected with the common mass of unelectrified matter;
and the force with which he draws is the same in both
cases, it consisting in the diflerent proportion of elec-
tricity in the electrified body, and that common mass.
But the force with which the electrified body retains
its atmosphere by attracting it, is proportioned to the
surface over which the particles are placed; . e. four
square inches of that surface retain their atmosphere
with four times the force that one square inch retains
its atmosphere. And as in plucking the hairs from the
horse’s tail, a degree of strength not sufficient to pull
away a handful at once, could yet easily strip it hair by
hair ; so a blunt body presented cannot draw off a num-
ber of particles at once, but a pointed one, with no
greater. force, takes them away easily, particle by
particle. .

18. These explanations of the power and operation

of points, when they first occurred to me, and while

they first floated in my mind, appeared perfectly satis~
factory; but now I have written them, and considered
them more closely, I must own I have some doubts
about them; yet, as I have at present nothing better
to offer in their stead, I do not cross them out: for, -
even a bad solution read, and its faults discovered, has
often given rise to a good one, in the mind of an inge-
nious reader.

19. Nor is it of much importance to us to know the
manner in which nature executes her laws; it is enough
if we know the laws themselves. 1t is of real use to
know that china left in the air unsupported will fall and
break; but how it comes to fall and why it breaks are

matters
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matters of speculation. It is a pleasure indeed to know
them, but we can preserve our china without it.

20. Thus in the present case, to know this power of
points may possibly be of some use to m’mkmd though
we should never be able to explainit. The following
experiments, as well as those in my first paper, show
this power. 1 have a large prime conductor, made of
several thin sheets of clothier’s pasteboard, formed into
a tube, near ten feet long and a foot diameter. Itis
covered with Dutch embossed-paper, almost totally
gilt. This large metallic. surface supports a much
greater electrical atmosphere than a rod of iron of 50
times the weight would do. 1t is suspended by silk
lines, and when charged will strike, at near two inches
distance, a pretty hard stroke, so as to make ones
knuckle ach. Let a person standing on the floor pre-
sent the point of a needle at 12 or more inches distance
from it, and while the needle is so presented, the con-
ductor cannot be charged, the point drawing off the
fire ‘as fast as it is thrown"on by the electrical globe.
Let it be charged, and then present the point at the
same distance, and it will suddenly be discharged. 1In
the dark you may see the light on the point, when the
experiment is made. And if the person holding the
point stands upon wax, he will be electrified by re-
ceiving the fire at that distance. - Attempt to draw off
the electricity with a blunt body, as a bolt of iron
round at the end, and smooth (a silversmith’s iron
punch, inch thick, is what I use)'and you must bring
it within the distance of three inches before you can
do it, and then it is done with a stroke and crack. As
the pasteboard tube hangs loose on silk lines, when you
approach it with the punch-iron, it likewise will move

: towuards
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towards the punch, being attracted while it is charged
but if, at the sane instant, a point be presented as be-
fore, it retires again, for the point discharges it. Take
a pair of large brass scales, of two or more feet beam,
the cords of the scales being silk. Suspend the beam
by a pack-thread from the cieling, so that the bottom
of the scales may be about a foot from the floor: the
scules will move round in a circle by the untwisting
of the pack-thread. Set the iron punch on the end
upon the floor, in such a place as that the scales may
pass over it in making their circle: then clectrity one
scale, by applying the wire of a charged phial to it.
As they move round, you see that scale draw nigher
to the floor, and dip more when it comes over the
punch; and if that be placed at a proper distance, the
scale will snap and discharge its fire into it. Butif a
peedle be stuck on the end of the punch, its point up-
wards, the scale, instead of drawing nigh to the punch,
and snapping, discharges its fire silently through the
point, and rises higher from the punch. Nay, even
if the needle be placed upon the floor near the punch,
its point npwards, the end of the punch, though so
much higher than the needle, will not attract the scale
and receive its fire, for the needle will get it and con-
vey it away, before it comes nigh enough for the
punch to act. And this is constantly observable in
these experiments, that the greater quantity of clectri-
city on the pastcboard-tube, the farther it strikes or
discharges its fire, and the point likewise will draw it
off at a still greater distance.

Now if the fire of clectricity and that of lightning
be the same, as I have endeavoured to shew at large,
in a former paper, this pasteboard tube and these scales

may
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may represent electrified clouds. If a tube of only
ten feet long will strike and discharge its fire on the
punch at two or three inches distance, an electrified
cloud of perhaps 10,000 acres-may strike. and dis-
charge on the earth at a proportionably greater dis-
tance. - The horizontal motion of the scales over the
floor, may represent the motion of the clouds over the
earth; and the erect iron punch, a hill or high build-
ing; and then we see how electrificd clouds passing
over hills or high buildings at too great a height to
strike, may De attracted lower till within their striking
distance. And lastly, if a needle fixed on the punch
with its point upright, or even on the floor below
the punch, will draw the fire from the scale silently
at a much greater than the striking distance, and so
prevent its descending towards the punch; or if in its
course it would have come nigh enough to strike, yet
bemg first deprived-of its fire it canuot, and the pun(.h
is thereby secured from the stroke; I say, if these
things are so0, may not the knowledge of this power
of pomts be of ‘use to mankind, in preserving houses,
churches, ships, &c. from the stroke of lightning, by
directing us to fix on the highest parts of those edi-
fices, upright rods of iron made sharp as a. needle,
and gilt to prevent rusting, and from the foot of those
Tods a wire down the outbxde of the building into the
ground, or down round one of the shrouds of a ship,
and down her side till it reaches the water? Would
not these pointed rods probably draw the electrical
fire silently out of a cloud before it came nigh enough
to strike, and thereby secure us from that most sudden

and terrible mischicf?
21, To determine the question, whether the clouds
that
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that contain lightning are electrified or not, I would
propose an experiment to be tried where it may be
done conveniently. On the top of some high tower
or steeple, place a kind of centry-box (as in Fic. 9)
big enough to contain a man and an electrical stand.
From the middle of the stand let an iron rod rise and
pass bending out of the door, and then upright 20
or 30 feet, pointed very sharp at the end. If the elec-
trical stand be kept clean and dry, a man standing on
it, when such clouds are passing low, might be elec-
trified and afford sparks, the rod drawing fire to him
from a cloud. If any danger to the man should be
apprehended (though I think there would be none)
let him stand on the floor of his box, and now and
then bring 'mear to the rod the loop of a wire that
has one end fastened to the leads, he holding it by a
wax handle; so the sparks, if the rod is e]ectriﬁed‘,
will strike from the rod to the wire, and not affect
him. - ‘ : »
22. Before I leave this subject of lightning, I may
mention some other similaritics between the effects of
that, and those of electricity. Lightning has often
been known to strike people blind: ~A pigeon that we
struck dead to appearance by the electrical shock, re-
covering life, drooped about the yard several days,
eat nothing, though crumbs were thrown to it, but
declined and died. We did not think of its being
deprived of sight; but afterwards a pullet, struck' dead
in like manner, being recovered by repeatedly blow-
ing into its lungs, when set down on the floor, ran
headlong against the wall, and on examination ap-
peared perfectly blind. Hence we concluded that the
pigeon also had been absolutely blinded by the shock.

9 The
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‘The biggest animal we have yet killed, or tried to
lltill',‘ with the electrical stroke, was a well-grown pul-
et. ) .

23. Reading in the ingenious Dr. Miles’s account of
the thunder-storm at Stretham, the effect of the light-
ning in stripping off all the paint that had covered a
gilt moulding of a pannel of wainscot, without hurt-
ing the rest of the paint, I had a mind to lay a coat
of paint over the filletting of gold on the cover of a
book, and try the effect of a strong clectrical flash
sent through that gold from a charged sheet of glass.
But baving no paint at hand, I pasted a narrow strip
of paper over it; and when diy, sent the flash through
the gilding, by which the paper was torn off from
end to end, with such force, that it was broke in
several places, and in others brought away part of the
grain of the Turky-leather in which it was bound ; and
convinced me, that had it been painted, the paint
would have been stript off in the same manner with
that on the wainscot at Stretham. -

24. Lightning melts metals, and I hinted in:my
paper on that subject, that I suspected it to be: a cold
fusion; I do not mean a fusion -by force of cold, but
a fusion without heat*. We have also melted gold,
silver, and copper, in small guantities, by the electri-
cal flash. The manner is this: Take leaf-gold, leal-
silver, or Aleaf-gilt copper, commonly called leaf-brass,
or Dutch gold; cut off from the leaf long narrow
strips, the breadth of a straw. Place one of these strips
between two strips of smooth glass that are about the
width of your finger, If one strip of gold, the length:

% Sce note in page 214,
of
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of the leaf, be not long enough for-the glass, add
another to the end of it, so that you may have a little
part hanging out loosc at each end of the glass. Bind
the pieces of glass together from: end to ehd with
strong silk thread; then place it so as to be part of
an electrical circunit, (the ends of gold hanging out
being of use to join with the other paxts of the cir
cuit) and send the flash through it, from 2 Jarge elec~
trified jar or'sheet of glass. Then if your suips of
glass remain whole; you will see that the gold « ig
missing in several places, and instead of it a metallie
stain on both the glasses; the stains on'the upper and
under glass exactly similar in the minutest:stroke, as
may be seen by holding them to.the light; the metal
appeared to have been not only melted, ‘but even vitris
fied, .ot otherwise so driven iito the pores of the glass;
as to. be protected by it from the action of ‘the strong-
est aqua fortis, or aqua regia. 1 send you enclosed two
little pieces of glass with these metallic stains upon
them, which cannot be removed without taking part
of the glass with them. -Sometimes the stain spreads
a little wider than the breadth of the leaf, and' looks
brighter at the edge, as by inspecting closely you may
observe in these. Sometimes the glass breaks to piecesy
once the upper glass broke into a thousand pieces, look-
ing like coarse salt. ~The pieces I send you were
stained with Dutch gold. True gold makesa darker
stain; somewhat reddish; silver, a greenish stain, We
once took two pieces of thick looking-glass, as broad
as a Gunter's scale, and six inches long; and placing
leaf-gold between them, put them between: two smooth-
ly-plained pieces of wood, and fixed them tight in'a

book-binder's small press; yet though they were so
closely
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¢losely confined, the force of the electrical shock shi-
vered the glass into many pieces. The gold was mel-
ted, and stained into the glass, as usual. The circum~
stances of the breaking of the glass differ much in mak-
ing the experiment, and sometimes it does not break
at all; but this is-constant, that the stains in the upper
and under pieces arc exact counterparts of each other.
And though I have taken up the picces of glass be-
tween my fingers immediately after this melting, I ne-
ver could perceive the least warmth in them.
 25. In one of my former papers, I mentioned, that
gilding on a book, though at first it communicated
the shock perfectly well, yet failed after a-few experi-
ments, which we could not account for. We have
since found that one strong shock breaks the continuity
of the gold in the filletting, and makes it look rather
like dust of gold, abundance of its parts being broken
and driven off; and it will seldom conduct above one
strong shock. - Perbaps this may be the reason: When
there is not a.perfect continuity.in the. cireuit, the fire
must leap ovet the vacancics: there is:a certain dis-
tance which it is able to leap over uccdrding to its
sfx'ength ; if a number of small vacancies, though cach
be very minute, taken together exceed that distance,
it. cannot leap over them, and so the shock is pres
vented,
. 26. From the before-mentioned law of electricity,
that points as they are more or less acute, draw on
and ‘throw, off the electrical fluid with more or less
power, and at greater or less distances, and in larger
or smaller quantities in the same time, we may sco
how to account for the situation of the leaf of gold
ghspended between two plates, the upper. one couti-
uually
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nually electrified, the under one in a person’s hand
standing on the floor. When the upper plate is elec-
trified, the leaf is attracted, and raised towards it,
and would fly to that plate, were it not for its own
points. The corner that happens to be uppermost
when the lcaf is rising, being a sharp point, from the
extreme thinness of the gold, draws and receives at
a distance a sufficient quantity of the electric fluid to
give itself an electric atmosphere, by which its pro-
gress to the upper plate is stopped, and it begins to be
repelled from that plate, and would be driven back to
the under plate, but that its lowest corner is likewise
a point, and throws off or discharges the overplus of
the leat’s atmosphere, as fast as the upper corner
draws it on. Were these two points perfectly equal
in acuteness, the leaf would take place exactly in the
middle space, for its weight is a trifle compared to the
power acting on it: but it is generally nearest the un-
electrified plate, because, when the leaf -is offered to
‘the electrified plate, at a distance, the sharpest point
is commonly first affected and raised towards it; so
that point, from its greater acuteness, receiving the
fluid faster than its opposite can discharge-it at equal
distances, it retires from the electrified plate, and
draws nearer to the unelectrified plate, till it comes to
a distance where the discharge can be exactly equal
to the receipt, the latter being lessened, and the for-
mer cncrcased ; and there it remains as long as the
globe continues to supply fresh electrical matter. This
will appear plain, when the difference of acuteness in
the corners is made very great. Cut a piece of Dutch
gold, (which is fittest for these experiments on account,
of its great strength) into the form of Fie. 10, the

uppex
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upper corner a right angle, the two next obtuse angles,
and the lowest a very acute one; and bring this on
'your plate under the electrified plate; in such a man-
ner-ds that -the right-angled pert may -be first raised
(which is done by covering the acute part-with the hol-
low of your band) and you will see this leaf take: place
much nearer to the upper: than the .under plate; be-
cause wuhout« being nearer, it cannot receive -so fast
at its- nght-angled point, as it can discharge at its acute
one.. ‘Turn this leaf with the acute part uppermost,
and then it takes place nearest the unelectrified plates
because, otherwise, it receives faster at its acate point,
than it can discharge at its. right-angled one. Thus
the.difference of distance is always proportioned to the
difference of acuteness. . Take care in cutting: your
leaf, to leave no little ragged particles on the edges,
which sometimes form. points where you would not
have them. - You may make this figure so acute be-
low, and blunt above, as to need no under plate, it
discharging fast enough into the air. When it is made,
narrower,. as the figure ,be{.ween the pricked. lines, we
call it the golden fish, from its manner of acting. For
if you take it by the tail, and -hold. it at a foot or
greater horizontal distance from the prime conductor,
it will, when let go, fly to it with a brisk but waver-
ing motion, like that of an _eel through the water; it
will then take place under the prime conductor, at per-
hﬂps a quarter or half an inch distance, and keep a
continual shaking of its tail like a fish, so-that it seems
aniimated. Turn its tail towards the prime conductor,
and then it flies to your finger, and seems to nibble it.
And if youhold a plate under it at six or eight inches
distance, and cease turning the globe when the electri-
YOL. L. 2p cal
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cal atmosphere of the conductor grows small, it will
descend to the plate and swim back again several times
with the same fish-like motion, greatly to the enter-
tainment of spectators. By a little practice in blunt-
ing or sharpening the heads or tails of these figures,
you may make them take place as desired, nearer or
farther from the electrified plate.

27 It is said in Section 8, of this paper, that all
kinds of common matter are supposed not to attract
the electrical fluid with equal strength ; and that those
called electrics per se, as glass, &c. attract and retain
it strongest, and contain the greatest quantity. This
latter position may seem a paradox to some, being
contrary to the hitherto received opinion; and there-
fore I shall now endeavour to explain it. °

28. In order to this, let it first be-considered, that
we cannot by any means we are yet acquainted with, force
the electrical fluid through glass., 1 know it is com-
monly thought that it easily pervades glass; and the
experiment of a feather' suspended by a thread, in a
bottle hermetically sealed, yet moved by bringing a
rubbed tube near the outside of the bottle, is- alleged
to prove it. But, if the électrical fluid so - easily per-
vades glass, how does the phial become charged (as we
term it) when we hold it in our hands? Would not the
fire, thrown in by the wire, pass through to'our hands,
and 8o escape into the floor? Would not the bottle in
that case be left just as we found it, uncharged, as we
know a metal bottle so attempted to be charged would
be? Indeed, if there be the least crack, the minutest
solution of continuity in the glass, though it remains
so tight that nothing else we know of will pass, yet

the extremely subtile electric fluid flies through such a
crack
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‘erack with the greatest freedom, and such a bottle we
know can never be charged: what then makes the
difference between such a bottle and one that is sound,
but this, that the fluid can pass through the one, and
not through the other*?

-29. It is true, there is dn experiment that at first
sight would be apt to satisfy a slight observer, that the
fire, thrown into the bottle by the wire, does really pass
through the glass. It is this: place the bottle cn a
glass stand, under the prime conductor, suspend a Lul-
let by a chain from the prime conductor, till it comes
within a quarter of an inch right over the wire of the
bottle; place your knuckle on the glass stand, at just
the same distance from the coating of the bottle, as
the bullet is from its wire. Now let the globe be turned,
and you see a spark strike from the bullet to the wire
of the bottle, and the same instant you see and feel an
exactly equal spark striking from the coating on your
knuckle, and so on, spark for spark. This looks as
if the whole received by the bottle was again discharged
from it. And yet the bottle by this means is charged ¥
And therefore the fire that thus leayes the bottle, though
the same in quantity, cennot be the very same fire that
entered at the wire, for if it were, the bottle would re-
nain uncharged. :

0. If the fire that soleaves the bottle be not the
same that is thrown in through the wire, it must bg
fire that subsisted in the bottle (that is, in the glass of
the bottle) before the operation began.

81. If so, there must be a great quantity in glass,
e

# See the first sixteen Sectiops of the former paper, called Farther Ee-
Periments, &c.
4 See Sect, 10, of Further Experiments, &ec.
epg because
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because d great quantlty ls thus dxachargcd even frone
very thin glags. -

-82. That this electrical fluid or fire is strongly at-
tracted by glass, we know from the quickness and. vio-
lence with which it is resumed by the part that liad
been deprived of it, when there is an opportunity.
And by this, that we cannot from a mass of glass,
draw a quantity of electric fire, or electrify the whole
mass minus, as we can a mass of metal. We cannot
lessen or increase its-whole quantity, for the quantity
it has it holds; and it “has as*much ‘as it can hold.
Tts pores are filled with itas full 8s the mutual repel-
lency of the particles will admit; ‘and what is already
in, refuses, or strongly repels, any additional quantity.
Nor have we any wayof moving the electrical fluid in
glass, but one; that is, by covering part of the two
surfaces of thin glass with non-electrics, and then
throwing -an additional quantity of this fluid on one
surface, which spreading in-the non-electric, and being
bound by it to that surface, acts by its repelling force
on the particles of the-electrical fluid contained in the
other surface, and drives them out of the glass into
the non-electric on that side from whence they are dis-
charged, and then those added on the charged side can
enter. But when this is done, there is no more-in the
gl'ass', nor less than before, just as much having left it
‘on one side as it received on the other.

33. I feel a want of terms heve, and doubt much
whether I shall be able to make this part intelligible.
By the word surface, in this case, I do not mean mere
length and breadth without thickness; but when I
speak of the upper or under surface of a piece of glass,
the outer or inner surface of the phial, 1 mean length,

S breadth,
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‘btead"th, and half the thickness, and beg the favour
of being so understood.” - Now I suppose, that glass
‘in its first principles, and in the furnace, has no more
‘of this electrical fluid than other common matter:
‘that when it is blown, as it cools, and the particles of
‘common fire leave it, its pores become a vacuum : that
the component parts of glass are extremely-small and
fine, 1 guess from its never showing a rough face when
it.breaks, but always a polish; and from the smallness
of its particles I supposc the pores between them must be
»exceegiingly small, which is the reason that aqua—fortis,
nor any other menstruum we have, can enter to sepa~ ‘
rate them and dissolve the substance; nor is any fluid
we know of, fine enough to enter, except common
fire, and the electric fuid. Now the departing fire,
leaving a vacuum, as aforesaid, between these pores,
which air nor water are fine enough to enter and fill,
the electric fluid (which is every where ready in what
we call the non-electrics, and in the non-electric’ mix-
tures that are in the air) is attracted in; yet does not
become fixed with the substance of the glass, but sub~
sists there as water in a porous stone, retained only by
the attraction of the fixed parts, itself still loose and
2 fluid.. But I suppose farther, that in the cooling of
the glass, its texture becomes closest in the middle,
and forms a kind of partition, in which the pores are
50 narrow, that the. particles of the clectrical fluid,
which enter both surfaces at the same time, cannot go
through, or pass and repass from one surface to the
other, and so. mix together; yet, though the particles
of electric fluid, imbibed by each surface, cannot
themselves pass through to those of the other, their
repellency can, and by this means they act on one

2D 38 another
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-another. The particles of the electric fluid have 8
mutual repellency, but by the power of attraction in
the glass they are condensed or forced nearer to each
other. When the glass has received, and, by its at-
traction, forced closer together so much of this elec-
tric fluid, as that the power of attracting and conden-
sing in the one, is equal to the power of expansion in
the other, it can imbibe no more, and that remains its
constant whole quantity; but each surface would re-
.ceive more, if the repellency of what is in the oppo-
site surface did not resist its entrance. The quantities
of this fluid in each surface being equal, their repel-
ling action on each other is equal; and therefore those
of one surface cannot drive out those of the other;
but, if a greater quantity. is-forced into one surface
than the glass would naturally draw in, this increases
the repelling power on that side, and overpowering the
attraction on the other, drives out part of the fluid
that had been imbibed by that surface, if there be any
non-electric ready to receive it: such there is in all
cases where glass is electrified to give a shock, The
surface that has been thus emptied, by having its elec-
trical fluid driven out, resumes again an equal quan-
tity with violence, as soon as the glass has an oppor-
tunity to discharge that over quantity more than it
could retain by attraction in its other surface, by the
additional repellency of which the vacuum had been
occasioned. For experiments favouring (if I may not
say confirming) this hypothesis, I must, to avoid repe-
tition, beg leave to refer you back to what is said of
the electrical phial in my former papers,

34. Let us now see how it will account for several

other appearances.~—-Glass, a body extremely elastic,
(and
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(and perhaps its clasticity. may be owing in some de-
gree to the subsisting of so great a quantity of this re-
pelling fluid in i‘ts‘pores) mi;st, when rubbed, have its
rubbed surface somewhat stretched, or its solid parts
drawn a little farther asunder, so that the vacancies in
which the electrical fluid resides, become larger, af-
fording room for more of that fluid, which is imme-
diately attracted into it from the cushion or hand rub-
bing, they ‘being supplied from the common stock.
But the instant the parts of the glass so opened and
flled, have passed the friction, they close again, and
force the additional quantity out upon the surface,
where it must rest till that part comes round to:the
cushion again, unless some non-electric (as the prime
conductor, first presents to receive it*., But if the in-
side of the. globe be lined with a non-electric, the ad-
ditional repellency of the electrical fluid, thus collec-
ted by friction on the rubbed part of the globe's outer
surface, drives an equal quantity out of the inner sur~
face into that non-electric lining, which receiving it,
and carrying it away from the xubbed; part into the
common mass, through the axis of the globe, and
frame. of the machine; the new collected electrical
fluid can enter and remain in the outer surface, and
none of it (or a very little) will be received by the prime
conductor, As this chargcd part of the globe comes

Sm———
——

* In tlxe dark the electric, ﬂu:d may bo seen on the cushion in two
Seml-cnrcles or half-moons, one on the fore-part, the other on the back
part of th" cushion, just where the globe and cushion separate. ‘In the
foré crescent the fire is passing out of the cushion into the glass; in the
ather it i8 leaving the gluss, and returninginto the back part of the cu-
shion. When the prime conductor is applied to take it off the glass, the
back crescent dlsappearl.

2D 4 yound
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round to the cushion again, the outer surface delivers
its overplus fire into the cushion, the opposite inner
surface receiving at the same time an equal quantity
from the floor. Every electrician knows that a globe
wet within will afford little or no fire, but the rea<
son has not before been attempted to be ngen, that 1
know of.

34. So if a tube lined with a non-electric be rubbed ¥,
little or no fire is obtained from it; what is' collected
from the hand, in the downward rubbing stroke, enter~
ing the pores of the glass, and driving an equal quan-
tity out of the inner surface inte the non-eleetric lin-
ing: and the hand in passing up to take a second
stroke, takes out again what had been thrown into the
outer surface, and then the inner surface receives back
agein what it had given to the non-electri¢ lining.
Thus the particles of electrical fluid belonging to the
inside surface go in and out of their pores every stroke
given to the tube. Put a wire into the tube, the in-
ward end in contact with the non-clectric lining, so it
will represent the Leyden bottle. Let a second person
touch the wire while you rub, and the fire-driven out
of the inward surface when you give the' stroke, will
pass throug,h him into the common mdss, and return
through-him when the inner surfacé resumes its quan-
tity, and therefore this new kind of Leyden bottle can~
not be so charged. But thus it may: after every
stroke, hefore you pass your hand up to make another,
let a second person apply his ﬁnger to the wire, take
the spark, and then withdraw his finger ; and so.on till
he has drawn a number of sparks; thus will the inner

# Gilt paper, with the gilt fuce next the glass, does well
surfuce
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surface be exhausted, and the outer surface charged ;
then wrap a sheet of gilt paper close round the outer
surface, and gr,aspmg it in your hand you may receive
a shock by applying the finger of the other hand to
the wire: for now the vacant poxes in the i mnex sur-
face resume theéir quantlty, and the overchar g‘ed poxes
in the outer surface discharge that overplus ; the equi-
librium being restored’ thlough your body, which could
not be restored through the glass*. If the tube-be ex-
hausted ‘of air, a non-electric lining, in contact with
the wire, is not necessary; for in vacuo the electrical
fire will fly freely from the inner surface, without a
non-electric conductor: but éir resists in motion ; for
being itself an electric per se, it does mot attract it,
having already its quantity. So the air never draws
off an electric atmosphere from any body, but in pro-
portion to the non-electrics mixed with it: it rather
keeps such an atmosphere confined, which, from the
mutual repulsion of its particles, tends to dissipation, .
and would immediately dissipate in vacuo.---And thus
the experiment of the feather inclosed in a glass vessel
hermetically sealed, but moving on the approach of
the rubbed tnbe, is explained. When an additional
quantity of the electrical fluid is applied to the side of
the vessel by the atmosphere of the tube, a quantity is
Yepelled and driven out of the inner surface of that
side into the vessel, and there affects the feather, re-
turning again into its pores, ¥ when the tube with its at-
mosphere is withdrawn ; not that the particles of that
atmosphere did themselves pass through the glass to
the feather.” And every other appearance I have yet

% Scp Further Eaperiments, Sect, 15,
secen,
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scen, in which glass and electricity are concerned, are,
1 think, explained with equal ease by the same hypo-
thesis. Yet, yerhaps, it may not be a true one, and I
shall be obliged to him that affords me a better.

35. Thus I take the difference between non-electrics,
and glass, an electric per se, to consist in these two par-
ticulars. 1st, That a non-electric easily suffers a change
in the quantity of the electric fluid it contains. You may
lessen its whole quantity, by drawing out a part, which
the whole body will again resume; but of glass you can
only ] lessen the quantity contained in one of its surfa-
ces; and not that, but by supplying an equal quantity
at the same time to the other surface: so that the whole
glass may always have the same quantity in the two
surfaces, their two different quantities being added to-
gether. And this can only be done in glass that is
thin ; beyond a certain thickness we have yet no power
that can make this change. And, 2dly, that the elec-
tric fire freely removes from place to place, in and
through the substance of a non-electric, but not so
through the substance of glass. If you offer a quantity
to one end of a long rod of metal, it receives it, and
when it enters, every particle that was before in the
rod pushes its neighbour quite to the farther end,
where the overplus is discharged; and this instantane-
ously where the rod is part of the circle in the experi-
ment of the shock, But glass, from the smallness. of
its pores, or stronger attraction of what it cont: * -, ve-
fuses to admit so free a motion: a glass yod will not
conduct a shock, nor will the thinnest glass suffer any
particle entering one of its surfaces to pass through to
the other.

36, Hence we see the impossibility of success in the

experiments
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experiments proposed, to draw-out the effluvial virtues
-of & non-electric, as cinnamon, for instance, and mix-
ing.them with the electric. fluid, to: convey them with
4hat into the body, by including it in the globe, and
then applying friction, &c.- For though the efluvia of
‘cinnamon; and-the electric fluid should mix within the
globe, they would never:come out. together through
the pores of the glass, and so go to the prime con-
‘ductor; for -the electric fluid -itself cannot come
through; and the prime conductor is always supplied
from the cushion, and that froin :the floor. And be-
sides, when the globe is filled with cinnamon, or other
non-electric, no electric fluid can be obtained from its
outer surface, for the reason before-mentioned. ‘I have
tried another way, which I thought more likely to ob-
tain a mixture of the electric and other cffluvia toge-
ther, if such a mixture had been possible. I placed a
glass plate under my cushion, to cut off the communi-
cation between the cushion and floor; then brought a
small chain from the cushion into a glass of oil of tur-
pentine; and carried another chain from the oil of tur-
pentine to the floor, taking cere that the chain from
the cushion to the glass, touched no part of the frame
of the machine. Another chain was fixed to the prime
conductor, and held in the hand of a person to be elec-
trified, The ends of the two chains in the glass were
near an inch distant from each other; the oil of turpen-
tine between, Now the globe ‘being turned could
draw no fire from the floor through the machine, the
communication that way being cut off by the thick
glass plate under the cushion: it must then draw it
through the chains whose ends were dipped in the oil

of turpentine. And as the oil of turpentine, being an
eleetric



044 PAPERS ON PHILOSOPHICAL SUBJECTS.

electric per-se, would not conduct, what came up from
the floor was obliged to jump from the end of one
chain to the end of the other, through the substance
of that oil, which we could see in large sparks, and so
it had a fair opportunity of seizing some of the finest
particles of the oil in its passage, and carrying them off
with it: but no such effect followed, nor could I per-
ceive the least difference in the smell of the electric
effluvia thus collected, from what it has when collected
otherwise, nor does it otherwise affect the body of a
person electrised. I likewise put into a phial, instead
of water, a strong purgative liquid, and then charged
the phial, aud took repeated shocks from it, in which
case every particle of the electrical fluid must, before
it went through my body, have first gone through the
liquid when the phial is charging, and returned through
3t when discharging, yet no other effect followed thap
if it had been charged with water. I have also smelt
the electric fire when drawn through gold, silver, cop-
per, lead, iron, wood, and the human body, and could
perceive no difference : the odour is always the same,
where the spark does nor burn what it strikes; and
therefore I imagine it does not take that smell from
any quality of the bodies it passes through. And in-
deed, as that smell so readily leaves the electric matter,
and adheres to the knuckle receiving the sparks, and
to other things; I suspect that it never was connected
with it, but arises instantaneously from something in
the air acted upon by it. For if it was fine enough to
come with the electric fluid through the body of one
person, why should it stop on the skin of another?
But I shall never have done, if I tell you all my con-
jectures, thoughts, and imaginations on the nature and
2 operations
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operations of this electric fluid, and relate the variety
of little experiments we have tried. I have already
made thig paper too-long, for which I must crave .par-
don, not having now time to abridge it. I shall only,
add, that as it has been observed here that spirjts will
fire by the electric spark in‘the summer time, without
heating them, when -Fahrenheit’s thermometer is aboye
70; so when colder, if the operator puts a small flat
bottle of spirits in his bosom, or a close pocket, with
the spoon, some little time before he uses them, the
heat of his body will communicate warmth more than
sufficient for the purpose: -

ADDITIONAL EXPERIMENTS:

Proving that the Leyden Bottle has no more electrical Fire in it
when charged, than before: nor less when dzacl«arged that, in
dzscbarg"mg, the Fire does mot issue Srom the Wire and the
Coating at the same Time, as some have thought, but that the
Coaiing altvays receives wltat s dzsvhmged by the Wire, or an
equal Quantity; the outer Surface being ahways in a negative
State of Electricity, when the tuner Surface &s in a posilive

State.

PLACE a thick plate of glass under the rubbing
cushion, to cut off the communication of electrical firg
from the floor to the cushion; then if there be no fine
points or hairy threads sticking out from the cushion,
or from the parts of the machine opposite to the
cushion, (of which you must be careful) you can get
but a few sparks from the prime conductor, which are
all the cushion will part with,

Hang a phial then on the prime conductor, and it
' will
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will not charge though. you hold it by the coating.-~
But,

- Form a communication by a chain from the coating
to the cushion, and the phial will charge.

* For the globe then draws the electric fire out of the
outside surface of ‘the phial .and. forces it ‘through the
prime conductor and wire-of the phial into the inside
surface. :

Thus the bottle is charged -with its own fire, no
other being to be had while'the glass plate is. under the
cushion. :

Hang two cork balls by flaxen threads to the prime
conductor; then touch the coating of the bottle, and
they will be electrified and recede from each other.

For just ‘as much fire as you give the coating, so
much is discharged through the wire upon the prime
conductor, whence the cork balls receive an electrical
atmosphere. -But, "

Take a wire bent in the form of a C, with a stick of
wax fixed to the outside of the curve, to hold it by;
and apply one end of this wire to the coating, and the
other at the same time to the prime conductor, the
phial will be discharged; and if the balls are not elec-
trified before the discharge, neither will they appear
to be so after the discharge, for they will not repel each
other.

If the phial really.exploded at both ends, and dns-
charged fire from hoth coating and wire, the balls
would be more electrified, and recede farther; for none
of the fire can escape, the wax handle preventmg

But if the fire with which the inside surface is sur-
charged be so much precisely as is wanted by the out-
side surface, it will pass round through the wire fixed

5 to
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to the wax handle, restore the equilibrium in the glass,
and make no alteration in the state ‘of the prime con-
ductor.

Accordingly we find, that if the prime‘conductor
be electrified, and the cork balls in a state of repel¥-
lency before the bottle is discharged, they continue
so afterwards, If not, they are not electrified by that
discharge.

T0 PETER COLLINSON, ESQ. F. R. S: LONDON.

Accumulation of the clectrz'c'alv Fire proved to be in the electrified
Glass.—Effect of Lightuing on the Necdle of Compasses,, ex-
plained.—Gunpowder fired by the electric Flame.

" Sir, Philadelphia, July 27,'1750.

MR. WATSON, I believe, wrote his Observations
on my last paper in haste, without having first well
considered the experiments related §. 17%, which still
appear to me decisive in the question,—--_Whetker.tke
accumulation of the electrical fire be in the electrified glass,
or in the non-electric matter connected with the glass? and
to demonstrate that it is really in the glass. , :

As to the experiment that ingenious gentleman
mentions, and which he thinks conclusive on the other
side, I persuade myself he will change his opinion of it,
when he considers, that as one person applying the
wire of the charged bottle to warm spirits, in a.spoon
held by another person, both standing on the floor,
will fire the spirits, and yet such firing will not deter-

* See the paper entitled, Farther Experiments, &¢. .
mine
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mine whether the accumulation was in the glass or the
pnon-electric; so the placing another person between
them, standing on wax, with a bason in his hand, into
which the water from the phial is poured, while he at the
instant of pouring presents a finger of bis other hand to
the spirits, does not at all alter the case; the stream
from the phial, the side of the bason, with the arms and
body of the person on the wax, being all together.but
as one long wire, reaching from the internal surface of
the phial to the spirits.

June 29, 1751, In Capt. Waddell’'s account of the
effects of lightning on his ship, I could not but take
notice of the large comazants (as he calls them) that
settled on the spintles at the top-mast heads, and burnt
like very large torches (before the stroke.) According
to my opinion, the electrical fire was then drawing off,
as by points, from the cloud; the largeness of the
flame betokening the great qua ntzty of electucny in
the ‘cloud: and had there been a good wire'communi-
cation from the spintle heads to the sea, that could’
have conducted more freely than tarred ropes, or
masts of turpentine wood, I imagine there would either
have been no stroke, or, if a stroke, the wire would
have conducted it all into the sea without damage to
the ship. :

His compasses lost the virtue of the load-stone; or
the poles were reversed; the north point turning to the
south.---By eclectricity we have (here at Philudelphia)
frequently given polarity to needles, and reversed it at
pleasure. Mr. Wilson, at London, tried it on too large
masses, and with too small force.

~ A shock from four large glass jars, sent through a
fine sewing-needle, gives it polarity, and it will traverse
when
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when laid on water.--If the needle, when struck, lies
east and west, the end entered by the electric blast
points north.—-If it lies north and south, the end that
lay towards the north will continue to point north,
when placed on water, whether the fire entered at that
end, or at the contrary end.

The polarity given is strongest when the 1eedle is
struck lying north and south, weakest when lying cast
and west; perhaps if the force was still greater, the
south end, entered by the fire (when the ncedle lies
north and south) might become the north, otherwise it
puzzles us to account for the inverting of compasses by
lightning; since their needles must.always be found in
that situation, and by our little experiments, whether
the blast entered the north and went out at the south
end of the needle, or the contrary, still the end that lay
to the north should continue to point north.

In these experiments the ends of the ricedles are
sometimes finely blued like a watch-spring by the clec-
tric flame.---This colour given by the flash from two
jars only, will wipe off, but four jars fix it, and fre-
quently melt the needles. I send you some that have
had their heads and points melted off by our mimic
lightning; and a pin that had its point melted off, and
some part of its head and neck run. Somectimes the
surface on the body of the needle is also run, and ap-
pears blistered when examined by a magnifying glass:
the jars I make use ofl hold seven or eight gallons, and
are coated and lined with tin foil; cach of them takes
a thousand turns* of a globe nine inches diameter to

charge it. I send

flap of buckskin,

* The cushion being afterwards covered with a long

which might eling to the globe ; and carc being taken to keep that flap of
VoL 1, o a due
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I send you two specimens of tin-foil melted between
glass, by the force of two jars only.

I have not heard that any of your European elec-
tricians have ever been able to fire gun-powder by the
electric flame. We do it here in this manner:--A
small cartridge is filled with dry powder, bard rammed,
$0 as to bruise some of the grains; two pointed wires
are then thrust in, one at each end, the points ap-
proaching each other in the middle of the cartridge
till within the distance of half an inch; then, the car-
tridge being placed in the circuit, when the four jars
are discharged, the electric flame leaping from the
point of one wire to the point of the other, within the
cartridge amongst the powder, fires i, and the explo-
sion of the powder is at the same instant with the crack
of the discharge..

Your’s, &e.
B. FRANKLIN.

T0 €. ¢*. ESQ. AT NEW-YORK, COMMUNICATED
TO MR. COLLINSON.

Unlimited Nature of the electric Force.

Sir, Philadelphia, 1751.

I INCLOSE you answers, such as my present hurry
of business will permit me to make, to the principal

a due temperature, between too dry and too moist, we found so much
more of the electric fluid was obtained, as that 150 turns were sufficient.
1753.
# Cadwallader Colden, who was afterwards licutenant-governor of :
New-York., Editor, ;
queneﬁ
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queries contained in your’s of the 28th instant, and beg
leave to refer you to the latter piece in the printed col-
lection of my papers, for farther explanation of the dif-
ference hetween what is called electrics per se, and non-
electrics, When you have had time to read and consi-
der these papers, 1 will endeavour to make any new ex-
periments you shall propose, that you think may afford
farther light or satisfaction to either of us; and shall be
snuch obliged to you for such remarks, objections, e,
as may occur to you.—I forget whether I wrote to you
that 1 have melted brass pins and steel ncedles, in-
verted the poles of the magnetic needle, given a mag-
netism and polarity to needles that had none, and fired
dry gunpowder by the electric spark. 1 have five bot-
tles that contain eight or nine gallons each, two of
which charged are sufficient for those purposes : but I
can charge and discharge them altogether. There are
no bounds (but what expence and labour give) to the
force man may raise and use in the electrical way: for
bottle may be added to bottle in dnfinitum, and all
united and discharged together as one, the force and
effect proportioned to their number and size. The
greatest known effects of common lightning may, I
think, without much difficulty, be exceeded in this
way, which a few years since could not have been be-
lieved, and even now may seemn to many a little extra-
vagant to suppose.—-So we are got beyond the skill of
Rabelais’s devils of two years old, who, he humour-
ously says, had only learnt to thunder and lighten a lit-
tle round the head of a cabbage.
1 am, with sincere respect,
~ Your most obliged huinble servant,
B. FRANKLIN.

o9 (_)UF.RIES
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QUERIES AND ANSWERS REFERRED .70 IN THE
FOREGOING LETTER.

The Terms, electric per se, and non-electric, improper.—New
Relation between Metals and Water.— Effects of Air in elec-
trical Experiments.— Experiment for discovering more of the
Qualities of the electric Fluid,

Query, WHEREIN consists the difference between
an electric and a non-electric body?

Answer. The terms electric per se, and non-electric,
were first used to distinguish bodies, on a mistaken sup-
position that those called clectrics per se, alone con-
tained eleétric matter in their substance, which was ca-
pable of being excited by friction, and of being ‘p‘ro-
duced or drawn from them, and communicated to those
called non-clectrics, supposed to be destitute of it:
for the glass, &e. being rubbed, discovered signs of
huving it, by snapping to the finger, attracting, repel-
ling, &c. and could communicate those signs to metals
and water.---Afterwards it was found, that rubbing of
glass would not produce the electric matter, unless a
communication was preserved between the rubber and
the floor; and subsequent experiments proved that the
electric mafter was really drawn from those bodies that
at first were thought to have none in them., Then it
was doubted whether glass, and other bodies called
electrics per se, had really any ‘electric maiter in them,
since they apparently afforded none but what they first
extracted from those which had been called nen-elec-
trics.  But some of my experiments show, that glass
contains it in great quantity, and I now suspect it to
be pretty cqually diffused in allithe matter of this ter-
raqueons globe. If so, the terms electric per se, and
: non-electric,
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non-electric, should be laid‘aside as improper: and (the
only difference being this, ‘that some bodies will ‘con~
duct electric matter, and others will not) the terms con~
ductor and non-conductor may supply: their place. : If
any portion ¢ of electric matter is applied to a piece of
conducting matter, it penctmtes and flows tlnough 1t,
‘or spreads equally on its surface; if applied to a piece
of non-conductmg matter, it will do neither, Perfeet
conductors of electric matter are only metals and wa-
ter. Other bodies conducting only as they contain a
mixture of those; without, more or less of which they
will not conduct at all*. This (by. the way) shews a
new relation between metals and water heretofore un-
“known.

To illustrate this by a comparison, which, however, -
can only give a faint resemblance. Electric matter
Ppasses through conductors as water passes. through a
-porous stone, or spreads on their surfaces as water
spreads on a wet stone ; but when applied to non-con-
ductors, it is like water dropt on a greasy stone, it nei-
‘ther pe'netl ates, passes through, nor spreads on the sut-
face;’ but 'remains in drops where it falls. Sec farther
on this head, in my last printed piece, entitled, Opini-
‘ons and Conjectures, &c. 1749.

Query, What are the effects of air in electrical ex-
periments?

Answer. All T have hitherto observed are these.
Moist air receives and conducts the electrical matter in
proportion to its moisture, quite dry air not at all: air
is therefore to be classed with the non-conductors.

* This proposition is since found to be too general; Mr. Wilson having
discovered thut melted wax and rosin will also conduct.

2E S Duy
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Dry air assists in confining the electrical atmosphere to
the body it surrounds, and prevents its dissipating : for
in vacuo it quits easily, and points operate stronger,
3. e..they throw off or attract the electrical matter more
freely, and at greater distances; so that air intervening
obstructs its passage from body to body in some de-
gree. A clean electrical phial and wire, containing air
instead of water, will not be charged nor give a shock,
any more than if it was filled with powder of glass; but
exhausted of air, it operates as well as if filled with wa-
ter. Yet an electric- atmosphere and air do not seem
to exclude each other, for we breathe freely in such an
atmosphere, and dry ‘air will blow through it without
displacing or driving it away. T question whether the
strongest dry north-wester* would dissipate it. I once
electrified a laxge cork-ball at the end of a silk thread
three feet long, the other end of which I held in my fin-
gers, and whirl'd it round, like a sling one hundred times,
in the air, with the swiftest motion 1 could possibly give
it, yet it retained its electric atmosphere, though it
must have passed through eight hundred yards of air,
allowing my arm in giving the motion to add a foot.to
the semi-diameter of the circle.---By quite dry air, 1
mean the dryest we have: for perbaps we never have
any perfectly free from moisture. - An electrical atmos-
phere raised round a thick wire, inscrted in a phial of
air, drives out none of the air, nor on withdrawing that
atmosphere will any air rush in, as 1 have found by a
curious experiment 4 accurately made, whence we

concluded

% A cold dry wind of North America.

+ The experiment here mentioned was thus made, An empty phial was

stopped with a cork, Through the cork passed a thick wire, as usval in
’ the
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concluded that.the air's elasticity was not affected
thereby.

AN EXPERIMENT TOWARDS DISCOVERING MORE
OF THE QUALITIES OF THE ELECTRIC FLUID.

From the prime conductor, hang a bullet by a wire
hook ; under the bullet, at half an inch distance, place
a bright piece of silver to receive the sparks; then let
the wheel be turned, and in a few minutes, (if the re-
peated sparks continually strike in the same spot) the
silver will receive a blue stain, nearly the colour of a
watch spring.

A bright piece of iron will also be spotted, but not
with that colour; it rather seems corroded.

On gold, brass, or tin, I have not perceived it makes
any impression. . But the spots on the silver or iron
will be the same, whether the bullet be lead; brass, gold,
or silver.

On a silver bullet there will also appear a small spot,
aswell as on the plate below it.

the Leyden exper'iment,'\‘v’hich wire almost reached the bottom, Through
another part of the cork passed one leg of a small glass syphon, the other
Jeg on the outside came down almost to the bottom of the phial. This
phial was first held a short time in the hand, which, warming, and of course
rarefying the air within, drove a small part of it out through the syphon.
Then a little red ink in a tea-spoon was applied to the opening of the outer
leg of the syphon; so that as the air within cooled, w little of the ink
might rise in that leg, ‘When the air within the bottle came to be of the
same temperature of that without, the drop of red ink would rest in a certain
part of the leg. But the warmth of a finger applied to the phial would
cause that drop to descend, as the least outward coolndss applied would
make it ascend, When it had found its situation, and was at rest, the
wire was electrified by & communication from the prime conductor. This
was supposed to give an clectric atmosphere to the wire within the bottle,
which might likewise rarefy the included sir, and of course depress the
drop of ink iw the syphon, But no such effect followed.

2E4 TO
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T0 ¢. c*, ESQ. AT NEW YORK.

Meisiake, that only Metals and Water were Conduciors, rectified.
~—Supposition of a Region of electric Fire above our Atmos-
phere.—Theorem concerning Light.— Poke-Weed a Cure Jor
Cancers.

Read at the Royal Society, Nov. 11, 1756,

Sis, Pliladelphia, April 28, 1752.

IN considering your favour of the 16th past, I re-
collected my having wrote you answers to some que-
ries concerning the difference between electrics per ses
and non-clectrics, and- the effects of air in electrical
experiments, which, I apprehend, you may not have
received. . The date I have forgotten.

“We have been used to call those bodies electri¢s’ per
se, which would not conduct the clectric fluid: We
once ‘imagined that enly ‘such bodies contained that
fluid ; afterwards that they had none of it, and only
educed it from other bodies: but further experiments
shewed our mistake. It is to be found in. all mattex
we know of ; and the dlstwctlons of eleetrics. per se,
and non-electrics, should now be dropt as lmploper,
and that of conductors and non—conductors assumed i in its
place, as I mentioned in those answers,

I do not remember any experiment by. whxch it apr
peared that high rectified spirit will not conduct ; per-
haps you have made such. This T know, that wax,
rosin, brimstone, and even glass, commonly reputed
electrics per se, will, when in a fluid state, conduct

* Cadwallader Colden, See note, page 250, Editor,

prett)?r
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pretty well, Glass will do -i'when only red hot. So
that my former posxtxon, ' that "only ‘metals and water
‘were cohductors, and’ other ‘bodies more or less such,
as'they partook of metal 'or moisture, was too geneml

Your conceptlon of the electric fluid, that it is in-
comparably more subtle’ th'm air, is undoubtedly just.
It pervades dense matter w1th the greatest ease; ‘but:it
does not seem to’mix or mcorporate Wlllmgly with
iere air; as'it does w:th other ‘matter. Tt will-not qult
comnibn’ mhtter “to join' with air. - Ait obstructs, in
‘some degree, -its 'motiofi. 'An electric atmosphere can-
not be corqmumcated at so great a distance, -through
intérvening air; by far;as:through a vachuini-—~Who
knows then, bt there mdy be, as the antients ‘thought,
‘a Tegion 'of- this fire’ above our atmosphere, prevented
“by our air; and its own too great distance for attrac-
tion, 'from joinirig our earth? Perhaps where the at-
“mosphere is Tarest, this fluid may be densest, aiid nearer
‘the earth where the atmosphere grows denser, this fluid
‘mayfbé'r‘arér 3 yet some ‘of it be low enough ‘to attach
itself'*to our highest clouds, and ‘thence they becoining
clectrified; 'may" be attracted by, -and descend towards
the’ earth, ‘and discharge their watry contents, toge-
ther with that etherial fire. Perbaps the aurore bo-
redles are currents of this fluid in its own region, above
‘our atmosphete, becoming from their motion visible.
"There is nosend to conjectures. = As yet we are but'no-
vices in:this branch of natural knowledge.

You mention several differences of salts in electrical
expenimentS. Were they all cqually dry? Salt is apt
‘to acquire moisture from a'moist air, and some sorts

mare than others. When perfectly diied by lying be-
] . fore
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fore a fire, or on a stove, none that I have tried will
conduct any better than so much glass.

New flannel, if dry and warm, will draw the elec-
tric fluid from non-electrics, as well as that which has
been worn.

I wish you had tbe convenience of trying the expe-
ments you seem to have such expectations from, upon
various kinds of spirits, salts, earth, &c. 'Fi‘equently,
in a variety of experiments, though we miss what we
expected to find, yet something valuable turns out,
something surprising, and instructing, though un-
thought of.

I thank you for communicating the -illustration of
the theerem concerning light. It is very curious. But
I must own I am much in the dark about light. 1 am
not satisfied with the doctrine that suppeses particles
of matter cajled light, continually driven off from the

sun’s surface, with a swifiness so. prodigious! Must not
the smallest particle conceiveble have, with such.a mo-
tion, a force exceeding. that.of a twenty-four pounder,
-discharged from a cannon ? Musfcnot,the Sun diminish
exceedingly by such a waste .of matter; and the pla-
nets, instead of drawing nearer to, him, as some have
feared, recede to. greater distances through the lessened
-attraction, -Yet these particles, with this amazing mo-
tion, will-not drive before thew, or remove, the least
and lightest dust they meet with: And the Sun, for
aught we know, continues of his antient dimensions,
and his attendants move in their ¢ antient orbits.

May not all the phenomcna. of light be more conve-
niently solved, by supposing universal space filled with
a subtle elastic fluid, which, when at rest, is not visi-

ble
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ble, but whose ‘vibrations affect that fine sense in the
eye, as those of air do the grosser organs of the ear?

We do not, in the case of sound, imagine that any
sonorous particles are thrown off from a bell, for in-
stance, and fly in strait lines to the ear; why must we
believe that luminous particles leave the sun and pro-
ceed to the eye ' Some diamonds, if rubbed, shine in
‘the dark, without loging any part of their matter. )
can make an electrical spark as big as the flame of a
candle, much-brighter, and, therefore, visible further;
yet this is without fuel; and, I am persuaded, no part
of the electric fluid flies off in such case to distant
places, but all goes directly, and .is to be found in the
place to which I destine it. May not different degrees
of the vibration of the above-mentioned universal me-
-dium, occasion the appeagances of different colours?
I think the electric fluid is always the same ; yet I find
¥hat weaker and stronger sparks differ. in apparent-co-
;louy, some white, blue, purple, red; . the strongest,
white ; weak ones red. ,Thps diffcrent degrees of vi-
‘bration given tp, tliga air preduce the seven different
sounds in music; anplagous to the seven colours; yet
the medium, air, is the same..

_If the Sun is not wasted by expence of light, I can
easily conceive that he shal] otherwise always retain
the same quantity of matter; though we should sup-
pose him made of sulphur constantly flaming. The
-action of fire only separates the particles of matter, it
ddes not amnihilate them. Water, by heat raised in
vngur,' returns to the earth in rain; and if we could
f:ollect all the particles of burning matter that go-off
in smoak, perhaps they might, with the ashes, weigh

as
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‘ag much as the body before it was' fired: and if we
_could put them into the same position with regard to
each other, the mass would be the same as before, and
‘might be burnt over-again. The' chymists have ana-
ysed sulphur, and 4ind it composed, in certain propor-
tions, of oil, salt, and earth ; and having, by the ana~
dysis, discovered those“propdrtions, they can, of those
ingredients, make sulphur. - So we have only to sup-
pose, that the parts of the Sun’s sulphur, separated by
fire, rise into his atmosphere, and there being freed
‘from the immediate action of the fire, they collect into
‘cloudy masses, and growing, by degrees; too heavy to
be longer supported, ‘they descend to the Sun, and are
‘burnt over again. Hence the spots appedring on-his
face;. which are observed to: diminishdaily -in: size,
‘their' consuming edges bding of particular~ bright-
f'rxess.~

- It'is well we are not, as poor Galileo was, subjéct 8
the inquisition for- plulosopkzca/ /zeresy. My whispers
against the orthodox doctnne, in private letters, would
be dangerous ; but your wmmg and’ printing ‘would
‘be highly criminal. *As it is, you must expect some
censure, but one heretic will surely excuseanother,

I am heartily glad to hear more instances of the suc-
cess of the poke-weed, in the cure of that horrible evil
to thie human body,-a cancer. - You will deserve highly
of mankind for the communication. -:But I find in
Boston they are at a loss to know the right plant, some
asserting it is what they/call Mechoachan, others other
‘things. In one of their. late papers it is publicly re-
-quested that a perfect. description may be given of the
:plunt, its places of growth, &c. 1 have mislaid the

paper
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‘Paper, or would send it to you. I thought you had
described it pretty fully *.
1 am, Sir, &e.
B. FRANKLIN.

MR. E. KINNERSLEY, AT BOSTON, TO BENJAMIN
FRANKLIN, ESQ. AT PHILADELPHIA,

New Experiments.—-Paradoxes inferred from them.— Difference
in the Electricity of a Globe of Glass charged, and a Globe of
Sulphur.~Dificulty of ascertaining which is positive and whick
negative.

Sir, Feb. 3, 1752..

1 HAVE the following experiments to communi-
cate: I held in one hand a wire, which was fastened
at the other end to the handle of a pump, in order to
try whether the stroke from the prime conductor,
through my arms, would be any greater than when

* As the poke-weed, though out of place, is introduced’ lhiere, we shall
translate and insert two extracts of letters from Dr. Franklin to M. Du-
bourg, the French translator of his works, an the same suliject.

¢ LonboN, Marcn 27, 1773,

““Y apprebend that our poke-weed is what the botanists term phytolucca.
This plant bears berrics as large as peas; the skin is black, but it contains
a crimson juice. It is this juice, thickened by evaporation in the sun,
which was employed. It caused great pain, but some persons were said
to have been cured. * I am not quite certain of the facts; all that I know
is, that Dr. Colden had a good opinion of the remedy.” k

“ Loxpon, AeniL 23, 1773,
“ You will see by the anncxed paper by Dr. Solander, that this herb,
poke-weed, in which has been found a specific remedy for cancers, is the
Wost commoi species of phiytolacca, (Phytolucea decandrs L.)”
Editor,

conveyed
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conveyed only to the surface of the earth, but could
discover no difference.

I placed the needle of a compass on the point of 8
long pin, and holding it in the atmosphere of the prime
conductor, at the distance of about three inches, found
it to whirl round like the flyers of a , jack, with great
rapidity.

I suspended with silk a cork ball, about the bigness
of a pea, and presented to it rubbed amber, sealing-
wax, and sulphur, by each of which it was strongly
repelled ; then I tried rubbed glass and china, and
found that each of these would attract it, until it be-
came electrified again, and then it would be repelled
as at first; and while thus repelled by the rubbed glaés
or china, either of the others when rubbed would at-
tract it. Then I electrified the ball, with the wire of -

a charged phial, and presented to it rubbed glass (the
stopper of a decanter) and a china tea—cup, by which
it was as strongly repelled as by the wire; but when I
presented either of the other rubbed electucs, it would
be strongly attracted, and when I electrified it by either
of these, till it became repelled, it would be attracted
by the wire of the phial, but be repelled by its coat-
ing. ,
These experimenits surprised me very much, and
have induced me to infer the following paradoxes. -

1. If a glass globe be placed at one end of a prime-
conductor, and a sulphur one at the other end, both
being equally in good order, and in equal motion, not
a spark of fire can be obtained from the conductor ;
but’ one globe will draw out, as fast as the other
gives in.

2. If a phial be suspended on the conductor, with a

6 chain
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chain from its coating to the table, and only one of the
globes be made use of at a time, 20 turns of the wheel,
for instance, will charge it; after ‘which, so many
turns of the othér wheel will discharge it; and as many
more will charge it again.

3. The globes being both in motion, each having a
separate conductor, with a phial suspended on one of
them, and the chain of it fastened to the other, the
phial will become charged; one globe charging posi-
tively, the other negatively.

4. The phial being thus charged, hang it in like
manner on the other conductor; set both wheels a
going again, and the same number of turns that charg-
ed it before, will now discharge it; and the same num-
ber repeated, will charge it again.

5. When each globe communicates with the same
prime conductor, having a chain hanging from it to
the table, one of them, when in motion (but which I
cannot say) will draw fire up through the cushion, and
discharge it through the chain; the other will draw it
up through the chain, and discharge it through the
cushion.

1 should be glad if you would send to my house for
my sulphur globe, and the cushion belonging to it, and
make the trial; but must caution you not to use chalk
on the cushion, some fine powdered sulpur will do bet-
ter. If, as 1 expect, you should find the globes to
charge the prime conductor differently, I hope you
will be able to discover some method of determining
which it is that charges positively.

I am, &e.

E. KINNERSLEY.

TO
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TO MR. E. KINNERSLEY, AT BOSTON.

Probable Course of the Different Attractions and Repulsions of
the two electrified Globes mentioned in the two preceding Lets
iers,

Sir, Philadelphia, March 2, 1752.

I THANK you for the experiments communicated.
I sent immediately for your brimstone globe, in order
to make the trials you desired, but found it wanted
centres, which I have not time now to supply ; but the
first leisure I will get it fitted for use, try the experi-
ments, and acquaint you with the result.

In the mean time I suspect, that the different attrac+
tions and repulsions you observed, procecded rather
from the greater or smaller quantities of the fire you
obtained from different bodies, than from its being of
a different kind, or having a different direction. In

haste,
I am, &ec.

B. FTRANKLIN,

TO MR, E. KINNERSLEY, AT BOSTON.
Reasons for supposing, that the glass Globe charges positively, and
the Sulphur negatively.—Hint respecting a leather Globe for
Experiments when travelling.

Six, 'Philadelphia,. March 16, 1752.

HAVING brought your brimstone globe to work;
I tried one of the experiments you proposed, and was3
agreeab]y surprised to find, that the glass globe being

at onc end of the conductor, and the sulphur globe 8t
the
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the other end, both globes in motion, no spark could
be obtained from the conductor, unless when one globe
turned slower, or was not in so good order as the other;
and then the spark was only in proportion to the dif-
ference, so that turning equally, or turning that slow-
est which worked best, would again bring the conduc-
tor to afford no spark. :

I found also, that the wire of a phial charged by
the glass globe, attracted a cork ball that had touched
the wire of a phial charged by the brimstone globe,
and wvice versa, so that the cork continued to play be-
tween the two phials, just as when one phial was
charged through the wire, the other through the coat-
ing, by the glass globe alone. And two phials charg-
ed, the one by the brimstone globe, the other by the
glass globe, would- be both discharged by bringing
their wires together, and shock the person holding the
phials,

From these experiments one may be certain that
your 2d, 3d, and 4th proposed experiments, would
succeed exactly as you suppose, though I have not
tried them, wanting time. 1 imagine it is the glass
globe that charges positively, and the sulphur nega-
tively, for these reasons: 1. Though the sulphur globe
seems to work equally well with the glass one, yet it
can never occasion so large and distant a spark between
my knuckle and the conductor, when the sulphur one
is working, as when the glass one is used; which, I
suppose, is occasioned by this, that bodies of a certain
bigness cannot so casily part with a quantity of clec-
trical fluid they have and hold attracted within their
substance, as they can receive an additional quantity
upon their suiface by way of atmosphere. Therefore

VOL. I 2F $0
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so much cannot be drawn out of the conductor, as
can be thrown on it. 9. T observe that the stream or
brush of fire, appearing at the end of a wire, connec-
ted with the conductor, is Jong, large, and much di-
verging, when the glass globe is used, and makes a
snapping (or rattling) noise : but when the sulphur one
is used, it is short, sinall, and makes a hissing noise ;
and just the reverse of both happens, when you hold
the same wire in your hand, and the globes are worked
alternately : the brush is large, long, diverging, and
snapping (or rattling) when the sulphur globe is turned ;
short, small, and hissing, when the glass globe is turn-
ed.~~-When the brush is long, large, and much diverg-
ing, the body to which it joins seems to me to be throw-
ing the fire out; and when the contrary appears, it
seems to be drinking in. 3. I observe, that when I
hold my knuckle before the sulphur globe, while turn-
ing, the stream of fire between my knuckle and the
globe seems to spread on its surface, as if it flowed
from the finger; on the glass globe. it is otherwise,
4. The cool wind (or what was called so) that we used
to feel as coming from an electrified point, is, I think,
more sensible when the glass globe is used, than when
the sulphur one.---But these are hasty thoughts. As to
your fifth paradox, it must likewise be true, if the
globes are alternately worked; but if worked together,
the fire will ncither come up nor go-down by the chain,
because one globe will drink it as fast as the other pro-
duces it. :
I should be glad to know, whether the effects would
be contrary if the glass globe is solid, and the sulphur
globe is hollow; but I have no means at present of

trying.
In
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In your journeys, your glass globes meet with acci-
dents, and sulghur ones are heavy and inconvenient.-—-
Query. Would not a thin plane of brimstone, cast on
a board, serve on occasion as a cushion, while a globe
of leather stuffed (properly mounted) might receive
the fire from the sulphur, and charge the conductor
positively? Such a globe would be in no danger of
breaking*. I think I can conceive how it may be
done ; but have not time to add more than that I am,

Yours, &ec.
B. FRANKLIN.

[In Mr. Collinson’s edition, several papers followed
here, by the Abbe Mazeas, and others, upon the sub-
ject of Dr. Franklin’s experiments, which, that the let~
ters of our author might not be too much interrupted,
we have thought proper to transfer to an Appendix.
A subsequent paper by Mr.. David Colden, entitled
Remarks on the Abbe Nollet’s Letters to Benjamin
Franklin, esq.on Electricity, will be found transferred
in the same manner.]

70 PETER COLLINSON, ESQ. F. R, S. LONDON.
Electrical Kite.
Sir, Philudelphia, Oct. 19, 1752.
AS frequent mention is made in public papers from
Europe of the success of the Philadelphia experiment
for drawing the electric fire from clouds hy means of

* The discoveries of the late ingenious Mr. Symmer, on the positive
and pegative electricity produced by the mutusl friction of white and
black silk, &c. afford hints for farther improvements to be made with this
Vicw,- -

2F 2 pointed
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pointed rods of iron erected on high buildings, &c. it
may be agreeable to the curious to ba informed that
the same experiment has succeeded in Philadelphia,
though made in a different and more easy manner,
which is as follows :

Make a small cross of two light strips of cedar, the
arms so long as to reach to the four corners of a large
thin silk handkerchief when extended; tie the corners
of the handkerchief to the extremities of the cross, so
you have the body of a kite; which being properly
accommodated with a tail, loop, and string, will rise
in the air, like those made of paper; but this being of
silk is fitter to bear the wet and wind of a thunder
gust without tearing. To the top of the upright stick
of the cross is to be fixed a very sharp pointed wire,
rising a foot or more above the wood. To the end of
the twine, next the hand, is to be tied a silk ribbon,
and where the silk and twine join, a key may be fas-
tened. This kite is to be raised when a thunder-gust
appeurs to be coming on, and the person who holds
the string must stand within a door or window, or un-
der some cover, so that the silk ribbon may not be
wet ; and care must be taken that the twine does not
touch the frame of the door or window. As soon as
any of the thunder clouds come over the kite, the
pointed wire will draw the electric fire from them, and
the kite, with all the twine, will be electrified, and
the loose filaments of the twine will stand out every
way, and be attracted by an approaching finger. And
when the rain has wetted the kite and twine, so that it
can conduct the clectric fire fledy, you will find it
stream out plentlfully from the key on the approach of
your knuckle. At this key the phial may be ‘charged ;

. and
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and from electric fire thus obtained, . spirits may be
kindled, and all the other electric Q@gﬂments be per-
formed, which are usually done by tliEhélp. of a rubbed
glass globe or tube, and thereby thé,;$aftgn§:ness of the
electric matter with that of lightning ,cbng_pletely de-

monstrated. . ) »
B. FRANKLIN.

TO PETER COLLINSON, ESQ. F.R,5, LONDON,

Hypothesis, of the Sea being the grand Source'¢f Lightning, re-
tracted. Positive, and sometimes negativé, 'Blectricity of the
Clouds discovered.— New Experiments -and: Conjectures  in
Support of this Discovery.— Observations :recommended. for
ascertuining the Direction of the electric Fluid.—Size of Rods
Jor Conductors to Buildings.— Appearance of @ Thunder-Cloud
described.

Sir,  Philadelphia, September, 1758.
IN my former paper on this subject, Wf‘ittén first in
1747, enlarged and sent to England in ';1;?‘49, I con-
sidered the sea as the grand source of lightning, ima-
gining its luminous appearince to be owing to electric
fire, produced by friction between the particles of water
and those of salt. Living far from the sea, 1 had then
no opportunity of making experiments on the sea-
water, and so embraced this opinion too hastily.
For in 1750, and 1751, being occasionally on the
sea-coast, I found, by experiments, that sea-water in

‘@ bottle, though at first it would by agitation appear

luminous, yet in a few hours it lost that virtue : “hence

and from this, that I could not by agitating a solution
2F 3 of
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of sea-salt’in water produce any light, I first began
to doubt of my former hypothe51s, and to suspect that
the luminous appeaxance in sea-water must be owing
to some other principles. -

I then considered whether it were not possible, that
the particles of air, being electrics per se, might, in
hard gales of wind, by their friction against trees, hills,
buildings, &ec. as so many minute electric globes, rub-
bing against non-electric cushions, draw the electric
fire from the earth, and that the rising vapours might
receive that fire from the air, and by such means the
clouds becomeelectrified. _ ‘

If this were o, I imagined that by forcing a constant
violent stream-of air against my prime conductor, by
bellows, I should electrify it negatwely, the rubbing
particles of air, drawing from it part of its natural
quantity of the electric fluid. T accordingly made the
experiment, but it did not succeed.

In September 1752, I erected an iron rod to draw
the lightning down into my house, in order to make
some experiments on it, with two bells to give notice
when the rod should be electrified : a contrivance ob-
vious to every electrician.

I found the bells rang sometimes when there was no
lightning or thunder, but only a dark cloud over the
rod; that sometimes after a flash of ]igbtning they
would suddenly stop; and at other times, when they
had not rang before, they would, after a flash, sud-
denly begin to ring; that the electricity was sometimes
very faint, so that when a small spark was obtained,
another could not be got for some time after; at other
times the sparks would follow extremely quick, and

once
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once I had a continual stream from bell to bell, the
size of a crow-quill: even during the same gust there
were considerable variations.

In the winter following I conceived an experiment,
to try whether the cloqu were electrified positively or
negatively; but my pointed rod, with its apparatus,
becoming out of order, I did not refit it till towards
the spring, when I expected the warm weather would
.bring on more frequent thunder-clouds.

The "experiment was this: To take two phials;
charge one of them with lightning from the iron rod,
and give the other an equal charge by the clectric glass
globe, through the prime conductor: when charged,
to place them on a table within three or four inches
of each other, a small cork ball being suspended by a
fine silk thread from the cieling, so as it might play
_between the wires. If both bottles then were electri-
fied positively, the ball being attracted and repelled by
one, must be also repelled by the other. If the one
positively, and the other negatively ; then the ball would
be attracted and repelled alternately by each, and con-
tinue to play between them as long as any considerable
charge remained. ‘

Being very intent on making this experiment, it
was no small mortification to me, that I happened to
be abroad during two of the greatest thunder-storms
we had early in the spring, and though I had given
orders in my family, that if the bells rang when I
was from home, they should catch some of the light~
ning for me in electrical phials, and they did so, yet
it was mostly dissipated before my return, and in some
of the other gusts, the quantity of lightning 1 was
able to obtain was so, small, and the charge so weak,

274 that
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that I could not satisfy myself: yet I sometimes saw
what heightened my suspicions, and inflamed my cu-
Tiosity.

At last, on the 12th of April, 1753, there being a
smart gust of some continuance, I charged one phial
pretty well with lightning, and the other equally, as
near as I could judge, with electricity from my glass
globe; and, having placed them properly, I beheld,
with great surprize and pleasure, the cork ball play
briskly between them; and was convinced that one
bottle was electrised negatively.

I repeated this experiment several times during the
gust, and in eight succeeding gusts, always with the
same success ; and being of opinion (for reasons I for-
merly gave in my letter to Mr. Kinnersley, since printed
in London) that the glass globe electrises positively, 1
concluded that the clouds are always electrised nega-
tively, or have always in them less than their natural
quantity of the electric fluid.

Yet notwithstanding so many experiments, it seems
1 concluded too soon; for at last, June the 6th, in a
gust which continued from five o’clock, P. M. to seven,
I met with one cloud that was electrised positively,
though several that passed over my rod before, during
the same gust, were in the negative state. This was
thus discovered :

1 had another concurring experimgnt, which T often
repeated, to prove the negative state of the clouds, |
viz. while the bells were ringing, I took the phial
charged from the glass globe, and applied its wire to
the erected rod, considering, that if the clouds were
electrised positively, the rod which received its electri-
¢ity from them must be so too; and then the addi-

2 tional
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tional positive electricity of the phial would make the
bells ring faster:---But, if the clouds were in a negative
state, they must exhaust the electric fluid from  my 1od
and bring that into the same negative state with them-
selves, and then the wire of a positively charged phml
supplying thé rod with what it wanted (which it was
obliged otherwise to draw from the earth by means of
the pendulous brass ball playing between the two bells)
the ringing would cease till the bottle was discharged.

In this manner I quite discharged into the rod several
phials that were charged from the glass globe, the elec-
tric fluid streaming hom the wire to the rod, till the
wire would receive no spark from the finger; and, dur-
ing this supply to the rod from the phial, the bells
stopped ringing; but by continuing the application
of the phial wire to the rod, I exhausted the natural
quantity from the inside surface of the same phmls, or,
as I call it, charged them negatively.

At length; while I was chargmg a phial by my glass
globe, to repéat this experiment, my bells, of them-
selves, stopped ringing, and, after some pause, began to
ring again.---But now, when I approached the wire of
the charged phial to the rod, instead of the usual stream
that I expected from the wire to the rod, there was no
spark; not even when I brought the wire and the rod
to touch; yet the bells continued ringing vigorously,
which proved to me, that the rod was then positively
electrified, as well as the wire of the phial, and equally
80; and, consequently, that the particular cloud then
over the rod was in the same positive state. This was
near the end of the gust.

But this was a single experiment, which, however,
destroys my first too general conclusion, and reduces

me
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me to this: That the clouds of a thunder-gust are most
commonly in a negative state of electricity, but sometimes
a positive state.

The latter I believe is rare; for though I soon after
the last experiment set out on a journey to Boston,
and was from home most part of the summer, which
prevented my making farther trials and observations;
yet Mr. Kinnersley returning from the Islands just as I
left home, pursued the experiments during my absence,
and informs me that he always found the clouds in the
negative state. ‘

So that, for.the most part, in thunder-strokes, # i
the earth that strikes into the clouds, and not the clouds
that strike into the earth.

Those who are verséd in. electric expenments, will
easily conceive, that the effects and appearances must
be nearly the same in either case; the same explosion,
and the same flash between one cloud and another, and
between the clouds and mountains, &ec. the same rend-
ing of trees, walls, &c. which the electric fluid meets
with in its passage, and the same fatal shock to animal
bodies; and that pointed rods fixed on buildings, or
masts of ships, and communicating with the earth or
seu, must be of the same service in restoring the equi-
librium silently between the earth and clouds, or in
conducting a flash or stroke, if one should be, so as to
save harmless the house or vessel : for points have equal
power to throw off, as to draw.on the electric fire, and
rods will conduct up as well as down..

But though the hght gained from these expeuments

makes no alteration in the practice, it makes a consi~
derable one in the theory. And now we as much need
an hypothesis to explain by what means the clouds be~

come
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tome negatively, as before to shew how they became
Ppositively electrified.

I cannot forbear venturing some few conjectures on
thiS_occasi‘on: they are what occur to me at present,
and though future discoveries should prove them not
wholly right, yet they may in the mean time be of
some use, by stirring up the curious to make more ex-
periments, and occasion more exact disquisitions.

T conceive then, that this globe of earth and water,
with its plants, animals, and buildings, have diffused
throughout their substance, a quantity of the electric
fluid, just as much as they can contain, which I call the
natural quantity.

That this natural quantity is not the same in all kinds
of common matter under the same dimensions, nor in
the same kind of common matter in all circumstances;
but a solid foot, for instance, of one kind of common
matter, may contain more of the électric fluid than a
solid foot of some other kind of common matter; and
& pound weight of the same kind of common matter
may, when in a rarer state, contain more of the electric
fluid than when in a denser: state.

A'or the electric fluid, being attracted by any por-
tion of common matter, the parts of that fluid, (which
have among themselves a mutual repulsion) are brought
50 near to each other by the attraction of the common
Matter that absorbs them, as that their repulsion is equal
to the condensing power of attraction in common
matter; and then such p‘ortion of common matter will
absorb no more.

Bodies of different kinds having 'thus attracted and
absorbed what I call their natural quantity, i. e. just as

much of the electric fluid as is suited to their circum-
stances
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stances of density, rarity, and power of attracting, de
not then show any signs of electricity among each
other.

And if more electric fluid be added to one of these
bodies, it does not enter, but spreads on the surface,
forming an atmosphere; and then such body shews
signs of electricity.

I have in a former paper compared common matter
to a spunge, and the electric fluid to. water: I beg
leave once more to make use of the same compari-
son, to illustrate farther my meaning in this;particular.

‘When a spunge is somewhat condensed. by being
squeezed between the fingers, it will not receive and
retain so much water as’ when in its more loose and
open state.

If more squeezed and condensed, some of ‘the water
will come out of its inner parts, and flow on the
surface.

- If the pressure of the fingers be entlrely removed,
the spunge will not only resume what was lately forced
out, but attract an additional quantity.

As the spunge n its rarer state will naturally attract
and absorb more water, and in its denser .state will na-
tiu'ally attract and absorb Jess water ; .we mmay. call the
quantity it attacks and absorbs in either state, its natu-
ral quantity, the state being considered.

Now what the spunge is to water, the same is water
to the electric fluid.

When a portion of water+is in its common dense
state, it can hold no more electric fluid than it has: if
any be added, it spreads on the surface.

‘When the same portion of water is mreﬁed into va-
pour, and forms a cloud, it is then capable of receiving

and
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and absorbing a much greater quantity; there is room
for each particle to have an electric atmosphere.

Thus water, in its rarefied state, or in the form of a
cloud, will be in a negative state of electricity ; it will
have less than its natural quantity; that is, less than it
is naturally capable of attracting and absorbing in that
state.

Such a cloud, then, coming so near the earth as to
be within the striking distance, will receive from the
earth a flash of the electric fluid ; which flash, to sup-
ply a great extent of cloud, must sometimes contain a
very great quantity of that fluid.

Or such a cloud, passing over woods of tall trees,
may from the points and sharp edges of their moist top
leaves, receive silently some supply. '

A cloud being by any means supplied from the earth,
may strike into other clouds that have not been sup-
plied, or not so much supplied; and those to others,
till an equilibrium is produced among all the clouds
that are within striking distance of each other.

The cloud thus supplied, having parted. with much
of what it first received, may require and receive a
fresh supply from the earth, or from some other cloud,
which by the wind is brought into such a situation as
to receive it more readily from the earth.

Hence repeated and continual strokes and flashes
till the clouds have all got nearly their natural quan-
tity as clouds, or till they have descended in showers,
and are united again with this terraqueous globe, their
original. ’

Thus, thunder-clouds are generally in a negative
state of electricity compared with the earth, agreeable
to most of our experiments; yet as by one experiment

we
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we found a cloud electrised positively, I conjecture
that, in that case, such cloud, after having received
what was, in its rare state, only its natural quantity, be-
came compressed by the driving winds, or some other
means, so that part of what it had absorbed was forced
out, and formed an electric atmosphere around it in its
denser state. Hence it was capable of communicating
positive electricity to my rod.

To show that a body in different circumstances of
dilatation and contraction is capable of recciving and
retaining more or less of the electric fluid on its sur-
face, I would relate the following experiment: I placed
a clean wine glass on the floor, and on it a small silver
can. In the can I put about three yards of brass chain;
to one end of which 1 fastened a silk thread, which
went right up to the cieling, where it passed over a
pulley, and came down again to my hand, that I might
at pleasure draw the chain up out of the can, extending
it till within a foot of the cieling, and let it gradually
sink into the can again.—From the cieling, by anothex
thread of fine raw silk, I suspended a small light lock
of cotton, so as that when it hung perpendicularly, it
came in contact with the side of the can.-~Then ap-
proaching the wire of a charged phial to the can, I gave
it a spark, which flowed round in an electric atmos-
pheré; and the lock of cotton was repelled from - the
side of the can to the distance of about nine or ten in-
ches. The can would not then receive another spark
from the wire of the phial; but as I gradually drew up
the chain, the atmosphere of the can diminished by
flowing over the rising chain, and the lock of cotton
accordingly drew nearer and nearer to the can; and

then, if I again brought the phial wire near the can; it
would



ELECTRICITY. 279

would receive another spark, and the cotton fly off
again to its first distance; and thus, as the chain was
drawn higher, the can would receive more sparks; be-
cause the can and extended chain were capable of sup-
porting a greater atmosphere than the can with the
chain gathered up into its belly.---And that thetatmos-
phere round the can was diminished by raising the
chain, and increased again by lowering it, is not only
agreeable to reason, since the atmosphere of the chain
must be drawn from that of the can, when it rose, and
returned to it again when it fell; but was also evident
‘to'the eye, the lock of cotton always approaching the
‘can when the chain was drawn up, and receding when
it was let down again.

Thus we see that increase of surface makes a body
capable of receiving a greater electric atmosphere:
but this experiment does not, I own, fully demonstrate
my new hypothesis; for the brass and silver still con-
tinue in their solid state, and are not rarefied into va-
pour, as the water is in clouds. Perhaps some future
experiments on vapourized water may set this matter
in a clearer light.

One seemingly material ob_jection arises to the new
hypothesis, and it is this: If water, in its rarefied state,
as a cloud, requires, and will absorb more of the clectric
fluid than when in its dense state as water, why does it
not acquire from the earth all it wants at the instant of
its leaving the surface, while it is yet near, and but just
rising in vapour? To this difficulty I own I cannot at
present give a solution satisfactory to myself: [ thought,
however, that I ought to state it in its full force, as I
have done, and submit the whole to examination.

And I would beg leave to recommend it to the curi-

ous
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ous in this branch of natural philosophy, to repeat with
care and accurate observation the experiments I have
reported in this and former papers relating to positive
and negative electricity, with such other relative ones as
shall occur to them, that it may be certainly known
whether the electricity communicated by a glass globe,
be really positive. And also I would request all who
may have an opportunity of observing the recent ef-
fects of lightning on buildings, trees, &c. that they
would consider them particularly with a view to disco-
ver the direction. But in these examinations, this one
thing is always to be understood, viz. that a stream of
the electric fluid passing through wood, brick, metal,
&ec. while such fluid passes in small quantity, the mutu-
ally repulsive power of its parts is confined and over-
come by the cohesion of the parts of the body it passes
through, so as to prevent an explosion; but when the
fluid comes in a quantity too great to be confined by
such cohesion, it explodes, and rends or fuses the body
that endeavoured to confine it. If it be wood, brick,
stone, or the like, the splinters will fly off on that side
where there is least resistance. And thus, when a hole
is struck through pasteboard by the electrified jar, if
the surfaces of the pasteboard are not confined or com-
pressed, there will be a bur raised all round the hole on
both sides the pasteboard; but if one side be confined,
so that the bur cannot be raised on that side, it will be
all raised on the other, which way soever the fluid was
directed. For the bur round the outside of the hole,
is the effect of the explosion every way from the centre

of the stream, and not an éffect of the direction.
In every stroke of lightning, I am of opinion that
the stream of the electric fluid, moving to restore the
equilibriuvm
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equilibrium between the cloud and the earth, does
always previously find its passage, and mark out, as I
may say, its own courtse, taking in its way all the con-
ductors it can find, such as metals, damp walls, moist
wood, &c. and will go considerably out of a direct
course, for the sake of the assistance of good conduc-
tors; and that, in this course, it is actually moving,
though silently and imperceptibly, before the explo-
sion, in and among the conductors; which explosion

- happens only when the conductors cannot discharge it
as fast as they receive it, by reason of their being in-
complete, dis-united, too small, or not of the best ma-
terials for-conducting. Metalline rods, therefore, of
sufficient thickness, and extending from the highest
part of an edifice to the ground, being of the best-ma-
terials and complete conductors, will, I think, secure
the building from damage, either by restoring the equi-
librium so fast as to prevent a stroke, or by conducting
it in the substance of the rod as far as the rod goes, so
that there shall be no explosion but what is above its.
point, between that and the clouds.

If it be asked, what thickness.of a metalline rod may
be supposed sufficient? In answer, I would remark, that
five large glass jars, such as 1 have described in my
former papers, discharge a very great quantity of elec-
tricity, which nevertheless will be all conducted round
the corner of a book, by the fine filleting of gold on
the cover, it following the gold the farthest way about,
rather than take the shorter course through the cover,
that not being so good a conductor. Now in this line
of gold, the metal is so extremely thin as to be little
more than the calour of gold, and on an octavo book
is not in the whole an inch square, and therefore not.

" VoL I 2 ¢ the
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the thirty-sixth part of a grain, according to M. Reau-
mur; yet it is sufficient to conduet the charge of five
large jars, and how many more I know not. Now, I
suppose a wire of a quarter of an inch diameter to con-
tain about five thousand times as much metal as there
is'in that gold line, and if so, it will conduct the charge
of twenty-five thousand such glass jars, which is a
quantity, I imagine, far beyond what was ever con-
tained in any one stroke of natural lightning. But a
rod of half an inch diameter would conduct four times
as much as one of a quarter.

And with regard to conducting, though a certain
thickness of meral be required to conduct a great quan-
tity of electricity, and, at the same time, keep its own
substance finm and unseparated; and a less quantity, as
a very small wire for instance, will be destroyed by the
explosion; yet such small wire will have answered the
end of conducting that stroke, thou gh it become inca-
pable of conducting another. And considering the ex~
treme rapidity with which the electric fluid moves with-
out exploding, when it has a free passuge, or compleat
metal communication, I should think a vast quantity
would be conducted in a short time, either to or from
a cloud, to restore its equilibrium with the earth, by
means of a very small wire; and therefore thick rods
should seem not so necessary.-——However, as the quan-
tity of lightning discharged in one stroke, cannot well.
be measured, and, in different strokes, is certainly very
various, in some much greater than others; and as iron-
(the best metal for the purpose, beirfg least aptto fuse)-
is cheap, it may be well enough to provide a larger ca--
nal to guide that impetuous blast than we inagine ne-.
cessary: for, though one middling wire may be suffici-

ent,
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ent, two or thrée can do no harm. And time, with
careful 0bse1 vations well compared, w111 at length point
out the ploper size to gleater certainty,

Pointed rods erected on edifices may hkewxse often
Prevent a stroke, in the following mannér: An eye so
-situated as to view horizontally the under side of 'a
thunder-cloud, will see it very ragged, with a number
of separate fragments, or petty clouds, one under ano-
ther, the lowest sometimes not far from the earth.
Thege, as so many stepping-stones, assist in conducting
a stroke between the cloud and a building. To repre-
sent these by an experiment, take two or three locks of
fine loose cotton, connect one of them with the prime
conductor by a fine thread of two inches (which may
be spun out of the same lock by the fingers) another to
that, and the third to the second, by like threads.—
Turn the globe and you will see these locks extend
themselves towards the table (as the lower small clouds
do towards the earth) being attracted by it: but on
plesentmg a sharp point erect under the lowest, it w111
shrink up to the second; the second to the first, and all
together to the prime conductor, where they will conti-
Nue as Jong as the point continues under them:. May
hot, in like manner, the small electrised clouds, whose
€quilibrium with the earth is soon restored by the point,
Iise up to the main body, and by that'means occasion
80 Iarge 3 vacancy, as that the gland cloud _cannot
8trike in that place?

""These thoughts, my dear friend, are many of them
¢rude and’ hasty; and if I were merely ambitious of
acquiring some reputation in philosophy, 1 ought to
keeP them by me, till corlected and improved by time,
and farther experiencé: But since even shorthints and
2¢ge imperfect

r] -~
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imperfect experiments in any new branch of science,
being communicated, have oftentimes a good effect, in
exciting the attention of the ingenious to the subject,
and so become the occasion of more exact disquisition,
and more compleat discoveries, you are at liberty to
communicate this paper to whom you please; it being
of more importance that knowledge should increase,

than that your friend should be thought an accurate
 philosopher.

B. FRANKLIN.

TO PETER COLLINSON, ESQ. F.R. 5. LONDON,

Additional Proofs of the positive and negative State of Electricity
in the Clouds.—New Method of ascertaining it.

S1R, Philadelphia, April 18, 1754.

SINCE September last, having been abroad on two
long journeys, and otherwise much engaged, I have
made but few observations on the positive and negative
state of-electricity in the clouds. But Mr. Kinnersley
kept his rod and bells in good order, and has made
nany.

Once this winter the bells rang a long time, during &
fall of snow, though no thunder was heard, or lightning
seen. Sometimes the flashes and cracks of the electric
matter between bell and bell were so large and loud as
to be- heard all over the house: but by all his observar
tions, the clouds were constantly in a negative state,
till about six weeks ago, when he found them once to
change in a few minutes from the negative to the po-

Q sitive.
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sitive. About a fortnight after that, he made another
observation of the same kind; and last Monday after-
Boon, the wind blowing hard at.S. E. and veering
round to N. E. with many thick di-iving clouds, there
were five or six successive changes from negative to
Positive, and from positive to negative, the bells stop-
Ping a minute or two between every change. Besides
the methods mentioned in-my paper of September last,
of discovering the electrical state of the clouds, the
following may be used. ‘When your bells are ringing,
pass a rubbed tube by the edge of the bell, connected
with your pointed rod : if the cloud is then in a nega-
tive state, the ringing will stop ; if in a positive state, it
will continue, and perhaps be quicker. Or, suspend a
very small cork-ball by a fine silk thread, so that it may
hang close to the edgé of the rod-bell: then whenever
the bell is electrified, whether positively or negatively,
the littie ball will be repelled, and continue at some
distance from the: bell. Have ready a round-headed
glass stopper of a decanter, rub it on yourside till it is
electrified, then present it to the cork-ball. If the
electricity in the ball is positive, it will be repelled from
the glass stopper as- ‘well as from the bell If negatlve,

it will fly to the stopper.
B. FRANKLIN,

263 ELECTRICAL
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ELECTRICAL EXPERIMENTS,

With an attempt to account for their several phanomena. Together
with some observations on thunder-clouds, in further confirma~
.tion of Mr. Franklin's observations on the positive and negative
electrical state of the clouds, by Jolm Canton, M. 4. and
Dec. G, 1753.
EXPERIMENT 1.

FROM the cieling, or any. convenient part of a
room, let two cork-balls, each about the bigness of a
small pea, be suspended by linen threads of eight or
nine inches in length, so as to be in contact with each
other. Bring the excited glass tube under the balls,
and. they will be separated by it, when held at the dis-
tance of three or four feet ; letit be brought nearer, and
they will stand farther apart ; entirely withdraw it, and
they will immediately come together. This experiment
may be made with very small brass balls hung by silver
wire ; and will succeed as'well with sealing-wax made
electrical, as with glass.

EXPERIMENT I1,,

If two cork-balls be suspended by dry silk threads,
the excited: tube must be brought within eighteen
inches before they will repel each other; which they
will continue to do, for some time, after the tube is
taken away. '

As the balls in the first experiment are not insulated,
they cannot properly be said to be electrified : but when
they hang within the atmosphere of the excited tube,
they may attract and condense the electrical fluid round
about them, and be separated by the repulsion of its

' particles.
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particles. Tt is conjectured also, that the balls at this
time contain less than their common share of the elec-
trical fluid,. on account of the repelling deér of that
which. surrounds them 3 though‘ some, pei‘}iaps, ‘is con-
tinually entering and: passing through" the  threads.
And. if that be the case, -the reason is plain why the
balls hung by silk, in the second experiment, muit be
in a much: more dense part of the atmosphere of the
tube, before they will repel cach other.. At the ap-’
prosich of an excited stick of wax to the balls, in the
first experiment, the electrical fire is supposed to come
through the threads into the balls, and be condensed
there, in its' passage towards the wax ; for, according to
Mr. Franklin, excited glass emits the electrical fluid,
but excited wax receives it.

EXPERIMENT III.

‘Let a tin tube, of four or five feet in length, and
about two-inches in diameter, be insulated by silk ; and
from one-end of it let the cork-balls be' suspended by
linen: threads. Electrify it, by bringing the excited’
glass tube near the other end, so as that the balls may
stand an inch and an half, or two inches, apart: then,
at the approach of the excited tube, they will, by de-
8rees, lose their repelling power, and come ‘into con--
tact; and as the tube is brought still nearer, they will
Separate again to as great a distance as before: in the
Teturn of the tube they will approach each other till
they touch, and then repelas at first.  If the tin tube
be clectrified by wax, or the wire of a charged phial,
the balls will be affected i the same manner at the ap-
Proach of excited wax, or the wire of the phial.

264 EXPERIMENT



088 PAPERS ON PHILOSOPHICAL SUBJELCTS.

EXPERIMENT 1V,

Electrify the cork-balls as in the last experiment by
g'afs, and at the approach of an excited stick of wax
their repulsion will be increased. The effect will be
the same, if the excited glass be brought towards them,
when they have been electrified by wax.

The bungmg the excited glass to the end, or edge of
the tin-tube, in the third experiment, is supposed to
electrify it positively, or to add to the electrical fire it

" before contained ; and therefore some will be running
off through the balls, and they will repel each other.
But at the approach of excited glass, which likewise
emits the electrical fluid, the discharge of it from the
balls will be diminished; or part will be driven back,
by a force acting in a contrary direction: and they
will come nearer together. If the tube be held at such
a distance from the balls, that the excess of the density
of the fluid round about them, above the common
quantity in air, be equal to the excess of the density of
that within them, above the common quantity con-
tained in cork ; their repuision will be quite destroyed.
But if the tube be brought nearer; the fluid without
being more dense than that within the balls, it will be
attracted by them, and they will recede from each
other again,

‘When the apparatus has lost part of its natural share
of this fluid, by the approach of excited wax to one
end of it, or is electrified negatively ; the electrical fire
is attracted and imbibed by the balls to supply the defi-
ciency; and that more plentifully at the approach of
excited glass; or a body positively electrified, than bes

fore;
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fore; whence the distance between the balls will be in-
creased, as the fluid surrounding them is augmented,
And in general, whether by the approach or recess of
any body ; if the difference between the density of the
internal and external fluid be increased, or diminished ;-
the repulsion of the balls will be increased, or dimi-
‘nished, accordingly.

EXPERIMENT vV,

When the insulated tin tube is not electrified, bring
the excited glass tube towards the middle of it, so as
to be nearly at right angles with it, and the balls at the
end will repel each other; and the more 50, as the ex-
cited tube is brought nearer.  When it has been held
a few seconds, at the distance of about six inches, with-
draw it, and the balls will approach each other till they
touch ; and then separating again, as the tube is moved
farther off, will continue to repel when it is taken quite
away. And this repulsion between the balls will be in-
creased by the approach of excited glass, but diminished
by excited wax ; just as if the apparatus had been elec-
trified by wax, after the manner described in the third

experiment.
EXPERIMENT VI.

Insulate two tin tubes, distinguished by A and B, so
%5 to be in a line with each other, and about half an
inch apart; and at the remote end of each, let a pair of
cork balls be suspended. Towards the middle of A,
bring the excited glass tube, and holding it a short:
time, at the distance of a few inches, each pair of balls’
will be observed to separate : withdraw the tube, and

the balls of A will come together, and then repel each
' other
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other again; but those of B will bardly be affected,
By the approach of the excited-glass tubé, held under
the balls of: A, their repulsion will be inéreased : but if
the tube be brought, in the same manner, towards the
balls of B, their repulsion will be diminished.

In the fifth experiment, the ‘common stock of elec-.
trical matter in the tin tube, is suppesed to be attenuated
about the middlc, and to be condensed at the ends, by
the repelling power of thie atmosphere of the excited
glass tube, when held near it. And perhaps the "tin
ti{bc amay lose some.of 'its natural quantity. of the elec~
trical fluid, before it receives any froin the' glass; fas:
that fluid will more readily run off from the ends and:
edges of it, than enter at the middle: and accordingly,
when the glass tube is' withdrawn, and the fuid is again-
equally diffused through the apparatis, it is found to be
electrified negatively : for excited glass brought under
the balls will increase their repulsion.:

. In thesixth experiment, part of the fluid driven out
of one tin tube enters the other; which is found to be:
electrified positively, by the decreasing of the repulsion
of its balls, at the approach of excited glass.

: EXPERIMENT VII.
Let the tin tube, with a pair of balls at one end, be
placed three feet at least from any part of the room,
and the air rendered very dry by means of a fire: elec-:
trify the apparatus to a considerable degree; then
touch the tin tube with afinger, or any other conductor,’
and the balls will, notwithstanding, continue to repel
each other; though not at so glcat a distance as

before. ' '
The air surrounding the apparatus to the distance of
two
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two or three feet, is supposed to;contain more ot Jess of
the electrical firc,. than its. common share, as the tin
tube is electrified positively, or, negatively; and when
very dry, may not part with its overplus,. or have its
deficiency supplied. so suddenly, as the tin; but may
continue to be electrified, after that has been:touched

for a considerable time.

EXPERIMENT VIIT.

Having made the Torricellian vacuum about five feet
long, after the manuner described in the Philosophical
Transactions, vol. xlvii. p. 870, if the excited tube be
brought within a small distance of it, a light will be seen
through more than half its length ; which soon. va-
nishes, if the tybe be not brought nearcr; but will
appear again, a§ﬁ that is moved farther off. This may
be repeated several times, without exciting the tube
afresh. o

This experiment may be considered as a kind of
ocular demonstration of the truth.of Mr. Franklin’s.
hypothesis ;. that when the electrical fluid is condensed
on one side of thin glass, it will be repelled from the
other, if it meets with no resistance. According to
which, at the approach of the excited tube, the fire.is
supposed to be repelled from the inside of the glass
Surrounding_the vacuum, and to be carned off through
the columns of mercury ; but, as the tube is withdrawn,
the fire is supposed to return.

EXPERIMENT IX.
Let an excited stick of wax, of two feet and an half

in length, and about an inch in diameter, be held near

its middle. Excite the glass tube, and draw it over
one
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one half of it; then, turning it a little about its axis,
let the tube be excited again, and drawn over the same
half; and let this operation be repeated several times:
then will that half destroy the repelling power of balls
electrified by glass, and the other half will increase it.
By this experiment it appears, that wax also may be
electrified positively and negatively. And it is proba-
ble, that all bodies whatsoever may have the quantity
they contain of the electrical fluid, increased, or dimi-
nished. The ciouds, 1 have observed, by a great num-
ber of experiments, to be some in a positive, and others
in a negative state of electricity. For the cork “balls,
electrified by them, will sometimes close at the ap-
proach of excited glass ; and at other times be separated
to a greater distance. And this change 1 have known
to happen five or six times in less than half an hour;
the balls coming together each time and remaining in ’
contact a few seconds, before they repel each other
again. It may likewise easily be discovered, by a
charged phial, whether the electrical fire be drawn out
of the apparatus by a negative cloud, or forced into it
by a positive one : and by which soever it be electri-
fied, should that cloud either part with its overplus, or
have its deficiency supplied suddenly, the apparatus
will lose its electricity : which is frequently observed
to be the case, immediately after a flash of lightning
Yet when the air is very dry, the apparatus will conti-
nue to be electrised for tén minutes, or a quarter of an
hour, after the clouds have passed the zenith; and
sometimes till they appear more than half-way towards
the horizon. Rain, especially when the drops are Iarge,
generally brings down the electrical fire: and hail, in
summer, I believe never fails. When the apparatus
was
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was last electrified, it was by the fall of thawing snow,
which happened so lately, as on the 12th of November ;
that bemv the twenty-sxxth day, and sixty-first time it
has been electnﬁed since it was first set up ; which was
about the middle of May. And as Fahrenheit's ther-
mometer was but seven degrees above freezing, it is
supposed the winter will not entirely put a stop to ob-
servations of this sort. At London, no more than two
thunder-storms have happened during the whole sum-
mer ; and the apparatus was sometimes $0 strongly
electrified in one of -them, that the bells, which have
been frequently rung by the clouds, so loud as to be
heard in every room of the house (the doors being open)
were silenced by the almost constant stream of dense
electrical fire, between cach bell and the brass ball,
which would not suffer it to strike.

I shall conclude this paper, already too long, with
the following queries: '

1. May not air, suddenly rarefied, gave electrical ﬁre'
to, and air suddenly condensed, receive electrical fire
from, clouds and vapours passing through it?

2. Is not the aurora borealis, the flashing of electrical
fire from positive, towards negative clouds at a great
distance, through the upper part of the atmosphere,
where the resistance is least?

EXPERIMENTS
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EXPERIMENTS
Muade in Pursuance of those made by M. Canton, dated
December 6, 1733 ; with Lrplanatwns, by Mr. Be:ya-
‘min Franklin.

Read at the Royal Society, Dec. 18, 1755,
Philadelphia, March 14, 1755,
PRINCIPLES.

I. ELECTRIC atmospheres, that flow round non-
electric bodies, being brought near cach other, do not
readily mix and unite into one atmosphere, but remain
separate, and repel each other.

This is plainly seen in suspended cork bdlls, and other
bodies electrified.

II. An electric atmosphere not only repels another
electric atmosphere, but will also repel the electric mat-
ter centained in the substance of a body appreaching
it; and without joining or mixing with it, force it to
other parts of the body that contained it.

This is shewn Ly some of the following experiments.

1II. Bodies clectrified negatively, or deprived of
their natural quantity of electricity, repel each other,
(or at least appear to do so, by a mutual receding) as
well as those electrified positively, or which have elec-
tric atmospheres.

This is shewn by applymg the negatively charged
wire of a phial to two cork balls, suspended by silk
threads, and many other expetiments,

PREPARATION,

Fix a tassel of fiftcen or twenty threads, three inches
Iong, at one end of a tin prime conductor (mine is
5 about
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about five feet long, and four inches diameter) sup-
ported by silk lines.
Let the threads be a little damp, but not wet.

EXPERIMENT I.

Pass an excited glass tube near the other end of the prime
conductor, so uas to give it some sparks, and the threads
will diverge.

Beca)use cach thread, as well as the prime conductor,
has acquired an electric atmosphere, which repels and
is repelled by the atmospheres of the other threads: if
those several atmospheres would readily mix, the threads
might unite, and hang in the middle of one atmosphere,
common to them all,

Rub the tube afresh, and approach the prime conductor
‘therewith, crossways, near that end, but not nigh
enough to give sparks; and the threads will diverge a
Aittle more.

Because .the atmosphere of the prime conductor is
pressed by the atmosphere of the excited tube, and.
driven towards the end where the threads are, by which.
each thread acquires more atmosphere.

Withdraw the tube, and they will close as much.

They close as much, and no more; because the at-
mosphere of the glass tube not having mixed with the
atmosphme of the prime conductor, is withdrawn in-
tire, having made no addition to, or diminution from
1t,

Brz'ng the excited tube under the tuft of threads, and. they
- will close a little.

~They close, because the atmosphere of the glass
tube
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tube repels their atmospheres, and drives part of them
back on the prime conductor.

Withdraw it, and they will diverge as mauch.

For the portion of atmosphere which they bad lost,
returns to them again.

EXPERIMENT IL.

Excite the glass tube, and approach the prime conductor
with it, holding it across, near the end opposite to that
on which the threads hang, at the distancg of five or
siz inches. Keep it there a few seconds, and the
threads of the tassels will diverge. Withdraw it, and
they will close.

They diverge, because they have received electric
atmospheres from the electric matter before contained
in the substance of the prime conductor ; but which is
" now repelled and driven away, by the atmosphere of
the glass tube, from the parts of the prime conductor
_ opposite and nearest to that atmosphere, and forced
out upon the surface of the prime conductor at its
other end, and upon the threads hanging thereto.
Were it any part of the atmosphere of the glass tube:
that flowed over and along the prime conductor to the
threads, and gave them atmogpheres (as is the case
when a spark is given to the prime conductor from the
glass tube) such part of the tube’s atmosphere would
have remained, land the threads continue "to diverge;
but they close on withdrawing the tube, because the
tube takes with it all its own atmosphere, and the elec-
tric matter, which had been driven out of the sub-
stance of the prime conductor, and formed atmos-
pheres round the threads, is thereby permitted to re-

wrn to its place.
Take
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Take a 'spark Jrom the prime conductor near the threads;
when they are diverged as before, and they will close.

" For by so doing you take away thgiz' atmospheres,
Composed of the electric matter driven oeutof the sub-
stance of the prime conductor, as aforesaid, by the
Tepellency of the atmosphere of the glass tube. By
taking this spark you rob the prime conductor of part
of its natural quantity of the electric matter; which
part so taken is not supplied by the glass tube, for
when that is afterwards withdrawn, it takes with it its
whole atmosphere, and leaves the prime conductor
electrised negatively, as appears by the next opera-
tion.

Then éw'tlzc‘lra‘w’tlze tube, and they will open again.

For now the electric matter in the prime conductor,
Yeturning to its equilibrium, or equal diffusion, in all
parts of its substance, and the prime conductor having
lost some of its natural quantity, the threads connected
with it lose part of theirs, and so are electrised nega-
tively, and therefore repel each other, by Pr. IIL.
Approack the prime conductor with the tube near the same

Place as at first, and they will close again.

Because the part of their natural quantity of electric
fluid, which they had lost, is now restored to them
2gain, by the repulsion of the glass tube forcing that
fluid to them from other parts of the prime conductor;
50 they arg-now again in their natural state. .

Withdraw it; and they will open again.
For what had been restored to themi, is now taken

ﬁ'?m them again, flowing back into the prime conduc-
VOoL. 1. QH tor
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tor, and leaving them once more electrised nega-
tively.

Bring the excited tube under the threads, and they will
droerge more.

Because move of their natural quantity is driven from
them into the prime conductor, and thereby their ne-
gative electricity increased.

~ EXPERIMENT I
The prime conductor not being electrified, bring the ex-
“cited tibe under the tassel, and the threads will di-
verge. '
Part of their natural quantity is thereby driven out
of them into the prime conductor, and they become
negatively electrised, and therefore repel each other. -

Keeping the tube in the same place with one hand, attempt
* to touch the threads with the finger of the other hand,
and they will recede from the finger.

Because the finger being plunged into the atmos-
phere of the glass tube, as well as the threads, part of
its natural quantity is driven back through the hand
and body, by that atmosphere, and the finger becomes,
as well as the threads, negatively electrised, and so re-
pels, and is repelled by them. To confirm this, hold
a slender light lock of cotton, two or three inches long,
near a prime conductor, that is electrified by a glass
globe, or tube. You .will see the cotton stretch itself
out towards the prime conductor, Attempt to touch
it with the finger of the other hand, and it will be re-
pelled by the finger. Approach it with a positively
charged wire of 2 bottle, and it will ly to the wire.

Bring
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Bung it near a negatwely charged wire of a bottle, it
will recede from that wire in the same manner that it
did from the fingér; which demonstratés the finger to
be negatively electiised, as well as the lock of cotton
%0 situated,

Turkey killed by Electricity.—Effect of a Shock on the Operator
in making the Experiment.

AS Mr. Franklin, in a former letter t6 Mr. Collin-
son, mentioned his intending to try the power of a very
strong electrical shock upon a turkey, that gentleman
accordingly has been so very obliging as to send an ac«
count of it, which is to the following purpose.

He made first séveral experiments on fowls, and
found, that two large thin glass jars gilt, holding each
about six gallons, were sufficient, when fully charged,
to kill common hens outright ; But the turkeys, though
thrown into6 Viclent convulsions, and then lying as dead
for some minutes, would recover in less than a quarter
of an hour. However, having added three other such
to the former two, though not fully charged, he killed
aturkey of about ten pounds weight, and believes that
they would have killed a much larger. He conceited,
as himself says, that the birds killed in this manner eat
uncommonly tender.

In making these experimerits, he found, that a man
could, without great detriment, bear a much greater
shock than he had imagined : for he inadvertently re-

ceived the stroke of two of these jars through his arms
2HQ and
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and body, when they were very near fully charged. It
seemed to him an universal blow throughout the body
from head to foot, and was followed by a violent quick
trembling in the trunk, which went off gradually,.in 2
few seconds. 1t was some minutes before he could re-
collect his thoughts, so as to know what was the mat-
ter; for he did not see the flagh, though his eye was
on the spot of the prime conductor, from whence it
strack the back of his hand ; nor did he hear the crack,
though the by-standers sald it was a loud one; nor did
he particularly feel the stroke on -his hand, though he
afterwards found it had raised a. swelling there, of the
bigness of half a pistol-bullet. His arms and the back
of the neck felt somewhat numbed the remainder of
the evening, and his breast was sore for a week aftef,’
as if it had been bruised. From this experiment may
be seen the danger, even under the greatest caution, to
the operator, when making these experiments with
Jarge jars; for it is not to be doubted, but several of
these fully charged would as certainly, by increasing
them, in proportion to the size, kill a man,-as they
before did a turkey.

N. B. The original of this letter, which was read at-
the Royal Society, has been mislaid.

10
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TO DR. L ¥ AT CHARLES TOWN, SOUTH

CAROLINA,

Differences in the Qalities of Glass.—Account of Domien, an
Electrician and Traveller.—Conjectures respecting the Pores of
Gluss.—Origin of the Author’s Idea of drawing down Ligh;ﬁ
ning.—No satisfuctory Hypothesis respecting the Manner in
which Clouds become electrified.—Six Men knocked down ai
once by an electrical Skock.— Reflections on the Spirit of In-
zention.

Sim, Philadelphia, March 18, 1755.

1 SEND you enclosed a paper containing some new
experiments I have made, in pursuance of those by
Mr. Canton that are printed-with my last letters. I
hope these, with my explanation of them, will afford
you some entertainment .

In answer to your several enquiries. The tubes and
globes we use here, are chiefly made here. The glass
has a greenish cast, but is clear and hard, and, I think,
better for electrical experiments than the white glass of
London, which is not sp hard. There are certainly
great differences in glass. A white globe I had made
here some years since, would never, by any means, be
excited. Two of my friends tried it, as well as myself,
without success. At length, putting it on an electric
stand, a chain from the prime conductor being in con-
tact with it, I found it bad the properties of a non-
el,ecu-ic; for 1 could draw sparks from any part of it,
though it was very clean and dry.
peses o s

» Dr., Lining.—En1ron.

* Sec page'286, for the paper here mentioned. -

Qu 3 Al
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All T know of Domien, is, that by his own account
he was a native of Transylvania, of Tartar descent,
but a priest of the Greek church: he spoke and wrote
Latin very readily and correctly. He set out from his
own country with an intention of going round the
world, as much as possible by land. He' travelled
t_hrough Germany, France, and Holland, to England.
Resided some time at Oxford. From England he came
to Maryland ; thence went to New England ; returned
by land to Philadelphia; and from hence travelled
through Maryland, Virginia, and North Carolina to
you. He thought it might be of service to him in his
travels to know something of electricity. I taught him
the use of the tube; how to gharge the Leyden phial,
and some other experiments. He wrote to me from
Charles-Town, that he had lived eight hundred miles
‘upon electricity, it had been meat, drink, and cloath-
ing to him. His last letter to me was, I think, from
Jamaica, desiring me t¢ send the tubes you mention,
to meet him at the Havannah, from whence he ex-
pected to get a passage to La Vera Cruz; designed
travelling over land through Mexico to Acapulcos’
thence to get a passage to Manilla, and so through
Chine, India, Persia, and Turkey, home to his own’
country ; proposing to support himself chiefly by elec-
tricity. A strange project! But he was, as you ob-
serve, a very singular character. I was sorry the
tubes did not get to the Havannah in time for him. If
they are still in being, please to send for them, and ac-
cept of them, What became of him afterwards I have
never heard, He promised to write to me as often as
he could on his journey, and as spon as he should get
kome after finishing his tour. It is now seven years

since
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since he was here. If he is still in New Spain, as you.
imagine from that lpose report, I suppose it must be
that they confine him, there, and prevent his writing :
but I think it more likely that he may be dead.
" The questions you ask about the pores of glass, I
cannot answer otherwise, than that I know nothing
of their nature ; and suppositions, however ingenious,
are often: mere mistakes. My hypothesis, that they
were smaller.near the middle of the glass, too small to
admit the passage of electricity, which could pass
through the surface till it came near the middle, was
certainly wrong: For soon after I had written that let-
ter, I did, in order to confirm the hypothesis (which
indeed I ought to nave done before I wrote it) make
an experiment. I ground away five-sixths of the thick-
ness of the glass, from the side of ene of my phials,
expecting that the supposed denser part being so re-
moved, the electric fluid might come through the re-
mainder of the glass, which I had imagined more openy-
but I found myself mistaken. The bottle charged as
well after the grinding as before. I am now, as much
as cver, at a loss to know how or where the quantity
of electric fluid, on the positive side of the glass, is
dlqposed of.

As to the difference of conductors, there is not only
this, that some will conduct electricity in small quan-
tities, and yet do mat conduct it fast enough to pro-
duce the shock ; but even among those that will con-
duct a shock, there are some that do it better than
others, Mr. Kinnersley has found, by a very good ex-
periment, that when the charge of a bottle hath-an
opportunity of passing two.ways, i. e. straight through
a trough of water ten feet long, and six inches square;

2 4 o
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“or round about through twenty feet of wire, it passes
through the wire, and not through the water, though
that is the shortest course; the wire being the better
conductor. When the wire is taken away, it passes
through the water, as may be felt by a hand plunged
in the water; but it cannot be felt in the water when
the wire is used at the same time. Thus, though a
small phidl containing water will give a smart shock, one
containing the same quantity of mercury will give one
much stronger, the mercury being the better conduc-
tor ; while one containing oil only, will scarce give any
shock at all.

Your question, how I came first to think of propos-
ing the experiment of drawing down the lightning, in
order to ascertain its sameness with the electric fluid,
I cannot answer better than by giving you an extract
from the minutes I used to keep of the experiments I
made, with memorandums of such as I purposed to
make, the reasons for making them, and the observa-
tions that arose upon them, from which minutes my
letters were afterwards drawn. By this extract you will
see that the thought was not so much * an out-of-the-
way one,” but that it might have occurred to an elec-
trician.

« Nov. 7, 1749. -Electrical fluid agrees with light-
ning in these particulars: 1. Giving light, 2. Colour
of the light. 8. Crooked direction. 4. Swift motion.
5. Being conducted by metals. 6. Crack or noise in
exploding. 7. Subsisting in water orice. 8. Rending
bodies it passesthrough. 9. Destroying animals. 10.
Melting metals, 11. Firing inflammable substances.
12. Sulphurcous smell---The electric fluid is attracted
by points.--—~We do not know whether this property is

in
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5}1 lightning.---But since they agree in all the partice-
Yars wherein we can already’ compare them, is it not
probable they agree likewise in this?-=-Let the experi-

ment be made.
I wish I could give you any satisfation in the article
of clouds. I am still at a loss about the manner in
:Which they become charged with electricity ; no hypo-
thesis I have yet formed perfectly satisfying me. Some
time since, I heated very hot a brass plate, two feet
square, and placed it on an electric stand.  Trom the
plate a wire extended horizontally four or five feet, and,
at the end of it, hung, by linen threads, a pair of cork
balls. I then repeatedly sprinkled water over the plate,
that it might be raised from it in vapour, hoping that
if the vapour either carried off the electricity of the
plate, or left behind it that of the water (one of which
1 supposed it must do, if, like the clouds, it became
electrised itself, either positively or negatively) I should
perceive and determine it by the separation of the balls,
and by finding whether they were positive or negative;
but no alteration was made at all, nor could I perceive
that the steam was itself electrised, though I have still
* some suspicion that the steam was not fully examined,
and I think the experiment should be repeated. “Whe-
ther the first state of electrised clouds is positive or ne-
gative, if I could find the causc of that, 1 should be
at no loss about the other, for cither is casily deduced
from the other, as one state is casily produced by the
other. A strongly positive cloud may ‘drive out of a
neighbouring cloud much of its natural quantity of
thé clectric fluid, and, passing by it, leave it in a ne-
gative state. “In the same way, a strongly negative
cloud may occasion a neighbouring cloud‘to draw into
itself



306 PAPERS ON PHILOSOPHICAL SUBJECTS.

itself from others, an additional quantity, and, passing
by it, leave it in a positive state. How these effects
may be produced, you will easily conceive, on perusing
and considering the experiments in the enclosed paper:
and from them too it appears probable, that every
change from positive to negative, and from negative to-
positive, that, during a thunder-gust, we see in the cork-
balls annexed to the apparatus, is not owing to the
presence of clouds in the same ‘state, but often to the
absence of positive or negative clouds, that, having
just passed, leave the rod in the opposite state.

The knocking down of the six men was performed
with two of my large jars not fully charged. 1laid one
end of my discharging rod upon the head of the first;
he laid his hand on the head of the second ; the second
his hand on the head of the third, and so to the 1ast,
who held, in his hand, the chain that was connected
with the outside of the jars. When they were thus
placed, I applied the other end of my rod to the prime
conductor, and they all dropped together. When they
got up, they all declared they had not felt any stroke,
and wondered how they came to fall; nor did any of
them either hear the crack, or see the light of it. You
suppose it a dangerous experiment; but I had once
suffered the same myself, receiving, by accident, an
equal stroke through my head, that struck me down,
without hurting me: and I had seen.a young woman
that was about to be electrified throngh the feet (for
some indisposition) receive a greater charge through
the head, by inadvertently stooping forward to look at
the placing of her feet, till her forchead (as she was
very tall) came too near my prime conductor: she
dropped, but instantly got up again, complaining pf

2 nothing.
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nothing. A person so struck, sinks down doubled, or
folded together as it were, the joints losing their
strength and stlﬁness at once; so that he drops on the
spot where he stood, mstantly, and there is no previous
staggering, nor does he ever fall lengthwise. Too great
a charge might, indeed, kill a man, but I have not yet
seen any hurt done by it. It would certainly, as you.

obsetrve, be the easiest of all deaths.
The experiment you have'heard so imperfect an ac-

count of, is merely this: I electrified a silver pint can,
on an electric stand, and then lowered into it a cork
ball, of about an inch diameter, hanging by a silk
string;, till the ‘cork touched the bottom of the can.
"The cork was not attracted to the inside of the can as
it would have been to the outside, and though it touched
the bottom, yet, when drawn out, it was not found to
be electrificd by that touch, as it would have been by
‘touching the outside. The fact is singular. You re-
‘quire the reason; I do not know it. Perhaps you inay
discover it, and then you will be so good as to commu-
nicate it to me¥*. I find a frank acknowledgment of
one’s ignorance is not only the easiest way to get rid of
a difficulty, but the likeliest way to obtain information,
and therefore I practise it: I think it an honest policy.
Those who affect to be thought to know every thing,
and so undertake to explain every thing, often remain
long ignorant of many things that others could and
would instruct them in, if they appeared less conceited. .

—

* Mr. F. has since thought, that, possibly, the mutual repulsion of the
inner opposite sides of the electrised can wmay ‘prevent the accumulating
an electric atmosphere upon them, and occasion it to stand chiefly on the
®utside, But recommends it to the farther examination of the curious.

The
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The treatment your friend has met with is so com-
mon, that no man who knows what the world is,
and ever has been, should expect to escape it. There
are every where a number of people, who, being totally
destitute of any inventive faculty themselves, do not
readily conceive that others may possess it: they think
of inventions as of miracles; there might be such for-
merly, but they are ceased. With these, every one
who offers a new invention is deemed a pretender: he
had it from some other country, or from some book: a*
man of their own acquaintance; -one who has no more
sensc than themselves, could not possibly, in their opi-
nion, have been the inventor of any thing. They are
confirmed, too, in these senhtiments, by frequent instan-
ces of 'pretensions to invention, which vanity is daily
producing. That vanity too, though an incitement to
invention, is, at the same time, the pest of inventors.
Jealousy and envy deny the merit or the novelty of
your invention; but vanity, when the novelty and me-
7it are established, claims it for its own. The smaller
~ your invention is, the more mortification you receive
in having the credit of it disputed with you by a rival,
whom the Jealousy and envy of others are ready to
support ag amst you, at least so far as to make the point
doubtful. Tt is not in itself of importance enough for
a dispute; no one would think your proofs and reasons
worth their attention: and yet, if you do not dispute
the point, and demonstrate your right, you not only
lose the credit of being in that instance iugenious, bus
you suffer the disgrace of not being ingenuous; not only
of being a plagiary, but of being a plagiary for trifles.
Had the invention been greater it would have disorraced
you less; for men have not so contemptible an idea of

hiw
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him that robg for gold on the highway, as of him
that can pick pockets . for half—pem,e and falthmgs.
Thus, through envy, Jealousy, and the vamty of com-
petitors for fame, the origin of ‘many of the most extra-
ordinary inventions, though ploduced within but a few
Centuries past, is involved in doubt’and uncertainty,
We scarce know to whom we are indebted for the
compass, and for spectacles, nor have even paper and
Printing, that record every thing else, been able to pre-
serve with certainty the name- and reputation of their
inventors. One would not, therefore, of all faculties,
or qualities of the mind, wish, for a friend, or a child,
that he should have that of invention. For his attempts
to benefit mankind in that way, however well imagined,
if they do not succeed, expose him, though very un-
Justly, to general ridicule and contempt; and, if they
do succeed, to envy; robbery, and abuse.

I am, &e. B. FRANKLIN.

TO MONS. DALIBARD, AT PARIS, INCLOSED IN A
LETTER TO MR. PETER COLLIp{soij:, F. R. S.
Beccaria’s Work on Electricity.—Sentiments of Franklin on
pointed Rods, not fully understood in Europe.—Effect of Light-
ning on the Clurch of Newbury, in New England.—Remarks

on the Sulject
Read at the Royal Society, Dec. 18, 1755,
Sir, Philadelplia, June 29, 1755.
YOU desire my opinion of Pere Beccaria’s Italian

book*, I have read it with much pleasure, and think
it

. * This work is written conformable to Mr. Franklin’s theory, upon arti~

&cial and natural ¢legtricity, which compose the two parts of it, It was
printed
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‘it one of the best picces on the subject that I have seen
in any language. Yet as to the article of water-spoutsy
T am not at present of his sentiments; though 1 must
own with you, that he has handled it very ingeniously¢
Mr. Collinson has my opinion of Whirlwinds and water-
spouts at large, written some time since. I know not
whether they will be published ; if not, I will get them
transcribed for your perusal®. It does not appear to
to me that Pere Beccaria doubts of the absolute imper-
meability of gluss in the sense 1 meant it; for the in-
stances he gives of holes made through glass by the
‘electric stroke are such as we have all experienceds
and only show that the electric fluid could not pass
without making a hole. In the same manner we say,
glasls"is"’impei‘meablé to water, and yet a stream from -2
fire-engine will force through the strongest panes of 8
window. As to the effect of points in drawing the
electric matter from clouds, and thereby. securing
buildings, &c. which, you say, he seems to doubt, I
must own I think he only speaks modestly and judici-
ously. I find I have been but partly understood in that
matter. I have mentioned it in several of my letters,
and except once, always in the alternative, viz. that
pointed rods erected on buildings, and communicating
with the moist earth, would either prevent a stroke, of;
if not prevented, would conduct it, so as that the build-
ing should suffer no damage. Yet whenever my opinion
is examined in Europe, nothing is considered but the
probability of those rods preventing u stroke ‘or explo-

T
-

printed in Ttaliau, at Turin, in 4to. 1753 ; between the two parts is a lettc?
to the Abbe Nollet, in defence of Mr. Franklin’s system. J. Bevis.

* These papets will be found in Vot IL.  Editor.
sion,
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sion, which is only a part of the use I proposed for
them; and the other part, their conductmg a stroke,
“lnch they may happen not to prevent, seems to be
totally forgotten, though of equal importance and ad-
Vantage,
I thank you for communicating M. de Buffon’s rela-
tion of the effect of lightning at Dijon, on the 7th of
June last. In return, give me leave to relate an in-
stance T lately 'saw of the same kind. Being in the
town of Newbury in New England, in November last,
I 'was shewn 'the effect of lightning on their church,
which’ had ‘been struck 'a few months before. The
steeple was a square tower of wood, reaching seventy
feet up from the ground to the place where the bell
hung, over which rose a taper spire, of wood likewise,
reaching seventy feet higher, to the vane of the wea-
ther-cock; ‘Near the bell was fixed an iron hammer to
strike the hours; and from the tail of the hammer a
wire went down -through a small gimlet-hole in the
floor that the bell stood upon, and through a second
floor in like manner ; then horizontally under and near
the plaistered cieling of that second floor, till it came
near a plaistered wall; then down by the side of that
wall to & clock, which stood about twenty feet below
the bell. The wire was not bigger than a common
knitting-needle. The spire was split all to picces by
the lightning, and the parts flung in all directions over
the’square in which the church stood, so that nothing
remained above the bell.

The lightning passed between the hammer and the
clock in the above-mentioned wire, without hurting
either of the floors, or having any effect upon them

(except making the gimlet-holes, through which the
wire



$12 PAPERS ON PHILOSOPHICAL SUBJECTS.

wire passed,a little bigger,) and without hurting the
plaistered wall, or any part of the building, so far as
the aforesaid wire and the pendulum wire of the clock
extended ; which latter wire was about the thickness
of a goose-quill. From the end of the pendulum, down
quite to the ground, the building was exceedingly rent
and damaged, and some stones in the foundation-wall
torn out, and thrown to the distance of twenty or thirty
feet. No part of the afore-mentioned long small wire,
between the clock a.nd the hammer, could be found,
except about two inches that hung to the, tail of the
hammer, and about as much that was fastened to the
clock; the rest being exploded, and its paltxdcs dissi-
pated in smoke and air, as gunpowdcr is by common
fire, and had only left a black smutty track on thc
plalsteun three or four inches broad, dalkcst in the
middle, and fainter toward the edges, all along thc
clelmg, under which it passed, and down the wall,
These were the effects and appeamnces, on which T
~ would only make the few following remarks, viz.

1. That lightning, in its passage through a building,
will leave wood to pass as far as it can in metal, and
not enter the wood again till the conductor of metal
ceases. v

‘And the same I have observed in other instances, as
to walls of brick or stone. o

2. The quantity of lightning that passed through
this steeple must have been very great, by its effects on
the lofty spire above the bell, and on the square tower
all below the end of the clock pendulum.

3. Great as this quantity was, it was conducted by a
small wire and a clock pendulum, without the least da-
mage to the building so far as they extended,

3 4. The
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4. The pendulum rod being of a sufficient thickness,
conducted the lightning without damage to itself;
but the small wire was utterly destroyed.

5. Though the small wire was itself destroyed, yet it
had conducted the lightning with safety to the building.

6. And from the whole it scems probable, that if
even such a small wire had been extended from the
spindle’ of the vane to the earth, before the storm, no
damage would have been done to the steeple by that
stroke of lightning, though the wire itself had been

~destroyed.

TO PETER COLLINSON, ESQ. F. R.S. LONDON,
Notice of . another Packet of Letters.

 DEAR FRIEND. Philadelphia, Nov. 23, 1753.
IN my last, via Virginia, T promised to send you per
hext ship, a small philosophical packet: but now hav-
ing got the materials (0ld letters and rough drafts) be-
fore me, I fear you will find it a great one. Neverthe-
less, as I am like to have a few days leisure before this.
ship sails, which I may not have again in a long time,
I shall transcribe the whole, and send it; for you will
be under no necessity of reading it all at once, but may
take it a little at a time, now and then of a winter even-
ing, When you happen to have nothing else to do (if
that ever happens) it may afford you some amusement*.
B. FRANKLIN.
Latract

e

* Tlese lotters and papers are a philosophical correspondence between
Mr, Franklin and some of his American Friends+. Mr. Collinson com-

* As some of these papers are upon subjects not immediately connected
with electricity, we have taken such papers from the erder in which they
voL, 3, 2y municated
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Extract of a Letter from a Gentleman in Boston*, to Ben~
Jamin Tranklin, Iisq. concerning the cropked Direction,
aﬁd t./l,e.?'oune of Lightuwing, and the Swiftuess of the
electric Fire,

Sig, Boston, Dec. 21, 1751.

THE experiments Mr. K. has exhibited here, have
been greatly pleasing to all sorts of people that have
seen them ; and I hope, by the time he returns to Phi-
ladelphia, his tour this way will turn to good account.
His experimnents are very curious, and I think prove
most effectually your doctrine of electricity ; that it is
a real element, annexed to, and diffused among all bo-
dies we are acquainted with; that it differs in nothing
from lightning, the effects of both being similar, and
their properties, so far as they are known, the same, &c.

The remarkable effect of lightning on iron, lately dis-
covered, in giving it the magnetic virtue, and the same
effect produced on small needles by the electrical fire, is
a further and convincing proof that they are both the

nicated them to the Royal Society, where they were read at different meet-
ings during the year 1756. But Mr. Franklin having particularly re-
quested that they might not be printed, none of them were inserted in the
transactions. Mo, F, had ut that time an intention of revising them, and
pursuing some of the enquiries farther; but finding that be is not like to
have sufficient leisure, he has at length been induced, imperfect ad they
are, to permit their publication, as some of the hints they contain may pos
sibly be useful to others in their philosophical rescarches. Note in Mr.
Collinson’s edition.

were placed by Mr. Collinson, and transferred them to other parts of the
work. Editor,

% Mr, Badouin, Editor. ,

same
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same element; but, which is very unaccountable,
Mr. K. tells me, it is necessary to produce this effect,
that the direction of the needle and the electric fire
should be north and south; from ‘either to the other,
and that just so far as they deviate therefrom, the mag-
Detic power in the needle is less, till their direction
being at right angles with the north and south, the
effect entirely ceases, We made at Faneuil Hall,
where Mr. K~'s apparatus is, several experiments to
give some small needles the magnetic virtue; previously
examining, by putting them in water, on which they
will be supported, whether or not they had any of that
wvirtue; and I think we found all of them to have some
small degree of it, their points turning to the north: we
had nothing to do then but to invert the poles, which
accordingly was done, by sending through them the
charge of two large glass jars; the eye of the needle
turning to the morth, as the point before had done;
that end of the needle which the fire is thrown ppon,
Mr. K. tells me always points to the north. ,

The electrical fire passing through air ‘has the same
crooked direction as lightning*. This appearance I
endeavour to account for thus: Air is an electric per
“se, therefore there must be a mutual repulsion betwixt
air and the electrical fire. A column or cylinder of air,
having the diameter of its base equal to the diameter
of the electrical spark, intervenes that part of the body
which the spark is taken from, and of the body it aims
at. The spark acts upon this column, and is acted upon
by it, more strongly than any other neighbouring por-
tion of air.

* This is most easily observed in large strong-sparks taken at some in-

ches distance. :
218 The



816 PAPLRS ON PHILOSOPHICAL SUBJECTS.

The column, being thus acted upon, becomes more
dense, and, being more dense, repels the spark more
strongly; its repellency being in proportion to its den~
sity: Having acquired, by being condensed, a degree
of repellency greater than its natural, it turns the spark
out of its strait course; the neighbouring air, which
mist be less dénse, and therefore has a smaller degree
of repellency, giving it a more ready passage.

The spark, having taken a new direction, must now
act on, or most strongly repel the column of air which
lies in that direction, and consequently must condense
that column in the same manner as the former, when
the spark must again change its course, which course
will be thus repcatedly changed, till the spark reaches
the body that attracted it. -

To this account one objection occurs; that as air is
very fluid and elastic, and so endcavours to diffuse itself
equally, the supposed accumulated air within the co-
lumn aforesaid, would be immediately diffused among
the contiguous air, and circulate to fill the space it was
driven from; and consequently that the said column,
on the greater density of which the phenomenon is sup-
posed to depend, would not repel the spark more
strongly than the neighbouring air.

This might be an objection, if the electrical fire was
as sluggish and inactive as air. Air takes a sensible
time to diffuse itself equally, as is manifest from winds
which often blow for a considerable time together from
the same point, and with a velocity even in the great-
est storms, not exceeding, as it is said, sixty miles an
hour: but the electric fire secems propagated instan-
taneously, taking up no perceptible time in going very
great distances. It must then be an inconceivably

5 short
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short time in its progress from an electrified to an un-
electrified body, which, in the present case, can be but
a few inches apart: but this small portion of time
is not sufficient for the elasticity of the air to exert
itself, and therefore the column aforesaid must be in a
denser state than its neighbouring air.

About the velocity of the electric fire more is said
below, which perhaps may more fully obviate this ob-
Jjection. But let us have recourse to experiments.
Experiments will obviate all objections, or confound
the hypothesis. The electric spark, if the foregoing be
true, will pass through a vacuum in a right line. To
try this, let a wire, be fixed perpendicularly on the
plate of an air pump, having a leaden ball on its upper
end ; let another wire, passing through the top of a re-
ceiver, have on cach end a leaden ball; let the leaden
balls within the receiver, when put on the air pump, be
within two or three inches of each other: the receiver
being exhausted, the spark given from a charged phial
to the upper wire will pass through rarefied air, nearly
approaching to a vacuum, to the lower wire, and I
suppose in a right line, or nearly so; the small portion
of air remaining in the receiver, which cannot be en-
tirely exhausted, may possibly cause it to deviate a lit-
tle, but perhaps not sensibly, from a right'line, The
Spark also might be made to pass through air greatly
condensed, which perhaps would give a still more
crooked direction. I have not had opportunity to
make any experiments of this sort, not knowing of an
air-pump- nearer than Cambridge, but you can easily
make them. If these experiments ~answer, 1 think
the crooked direction of lightning will be also account- -
«d for, '

213 With

P
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' ‘With respect to your letters on electricity, * * *
%k % k b ok x % % % % % Your hy-
pothiesis in particular for explaining the phenomena of
lightning is very ingenious. That some clouds are
highly charged with electrical fire, and that their com-
municating it to those that have less, to mountains and
“other eminencies, makes it visible and audible, when it
is denominated lightning and thunder, is highly proba-
ble: but that the sea, which you suppose the grand
source of it, can colleet, it, I think admits of a doubt:
for though the sea be composed of salt and water, an
electric per se and non-electric, and though the friction
of electrics per se and non-electrics, will collect that fire,
‘yet it is only under certain circumstances, which water
will not admit. For it seems necessary, that the elec-
trics per se and non-clectrics rubbing one another,
should be of such substances as will not adhere to, or
incorporate with each other. Thus a glass or sulphur
sphere turned in water, and so a friction between them,
will not collect any fire ; nor, I suppose, would a sphere
of salt revolving in water; the water adhering to, or
incorporating with those electrics per se.  But granting
that the friction between salt and water would collect
the electrical fire, that fire, being so extremely subtle
and active, would be immediately communicated, either
‘to those lower parts of the sea from which it was drawn,
and so only perform quick revolutions; or be commu-
nicated to the adjacent islands or continent, and so be
diffused instantaneously through the general mass of
the earth. 1 say instantaneously, for the greatest dis-
tances we can conceive within the limits of our globe,
even that of the two most oppasite points, it will take
no sensible time in passing through: and thqrei"ol‘e it
seems
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scems a little difficult to conceive how there can be any
accumulation of the eclectrical fire upon the surface of
the sea or how the vapours arising from the sea should
have a greater share of that fire than other vapours,

That the progress of the electrical fire is so amazingly
swift, scens evident from an experiment you yoﬁrself
(not out of choice) made, when two or three large glass
jars were discharged through your body. You neither
heard the crack, was sensible of the stroke, nor, which
is more extraordinary, saw the light ; which gave you
Jjust reason to conclude, that it was swifter than sound,
than animal sensation, and even light itself. Now
light (as astronomers have demonstrated) is about six
minutes passing from the sun to the earth ; a distances
they say, of more than eighty millions of miles. The
greatest rectilinear distance within the compass of the
earth is about eight thousand miles, equal to its dia-
iheter. Supposing then, that the velocity ofthe elec-
tric fire be the same as that of light, it will go through
& space equal to the earth’s diameter in about g of one
second of a minute. It seems inconceivable then, that
it should be accumulated upon the sea, in its present
atate, which, asit is a non-electric, must give the fire
an instantaneous passage to the neighbouring shores,
and they convey it to the general mass of the earth.
But such accumulation seems still more inconceivable
when the electrical fire has but a few fect depth of wa-
ter to penetrate, to return to the place from whence it
is supposed to be collected.

Your thoughts upon these remarks I shall receive
with o great deal of pleasure. 1take notice that in the
printed copies of your letters several things are wanting
which are in the manuscript you sent me. I under-~
Q5 4 stand

A~
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stand by your son, that you bad writ, or was writing, 8
paper on the effect of the electrical fire on loadstones,
needles, &c. which I would ask the favour of a copy of,
as well as of any other papers on electricity, written
since I had the manuscript, for which I repeat my obli-
gations to you. -

I am, &c.
J. B.

_ TO J. B. AT BOSTON,
Observations on the Subjects of the preceding Letter.—Reasons for
supposing the Sew to be the grand source of Lightning.—Reasons
Jor doubting this hypothesis,eImprovement in a Globe for rais-
ing the Electric Fire.
Read at the Royal Sociaty, May 27, 1756.

Six, Pliladelphia, Jan. 24, 1752,
1AM glad to learn, by your favour of the 21st past,
that Mr. Kinnersley’s lectures have been acceptable to
the gentlemen of Boston, and are like to prove service-
able to himself.

I thank you for the countenance and encouragement
you have so kindly afforded my fellow-citizen.

I send you enclosed an extract of a letter containing
the substance of what I observed concerning the com-
munication of magnetism to needles by electricity.
The minutes I took at the time of the experiments are
mislaid. Tam very little acquainted with the nature of
magnetism.  Dr. Gawin Knight, inventor of the steel
magnets, has wrote largely on that subject, but I have
not yet had leisure to peruse his writings with the atten~
tion necessary to become master of his doctrine.

Yq
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“Your explication of the crooked direction of light-
hing appears to me both ingenious and solid. When .
we can account as satisfactorily for the electrification of
clouds, I think that branch of natural philosophy will
be nearly complete.

The air, undoubtcd]y, obstlucts the motion of the
electric fluid. Dry air prevents the dissipation of an
electric atmosphere, the denser the more, as in cold
weather. I question whether such an atmosphere can
be retained by a body i vacuo. A common electrical
phial requires a non-electric communication from the
wire to every part of the charged glass; otherwise, be-
ing dry and clean, and filled with air only, it charges
slowly, and discharges gradually, by sparks, without a
shock: but, exhausted of air, the communication is so
open and free between the inserted wire and surface of
the glass, that it charges as readily, and shocks as
smartly as if filled with water: and I doubt not, but
that in the experiment you propose, the sparks would
not only be near strait in vacuo, but strike at a greater
distance than in the. open air, though perhaps there
would not be a loud explosion. As soon as I have a
little leisure, I will make the experiment, and send you
the result.

My supposition, that the sea might possibly be the
grand source of lightning, arose from the common ob-
servation of its luminous appearance in the night, on
the least motion; an appcarance never observed in
fresh water. Then I knew that the electric fluid may.
be pumped up out of the earth, by the friction of .a
glass globe, on anon-electric cushion; and that, not-
withstanding the surprising activity and swiftness of
that fluid, and the non-electric communication between

all
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all parts of the cushion and the earth, yet quantiti‘es
would be snatched up by the revolving surface of the
globe, thrown on the prime conductor, and dissipated
in air. How this was done, and why that subtle active
spirit did not immediately return again from the globe,
into some part or other of the cushion, and so into the
earth, was difficult to conceive; but whether from its
being opposed by a current setting upwards to the
cushion, or from whatever other cause, that it did not
g0 return was an evident fact. Then I considered the
separate particles of water as so many hard spherules,
capable of touching the salt only in points, and ima~
gined a particle of salt could therefore no more be wet
by a particle of water, than a globe by a cushion; that
there might therefore be such a friction between these
originally constituent particles of salt and water, as in
a sea of globes and cushions; that each particle of wa-
ter on the surface might obtain from the common
mass, some particles of the universally diffused, much
finer, and more subtle electric fluid, and forming to
itself an atmosphere of those particles, be repelled from
the then generally electrified surface of the sea, and fly
away with them into the air. I thought too, that pos=
sibly the great mixture of particles electric per se, in
the ocean water, might, in some degree, impede the
swift motion and 'dissipation of the electric fluid
through it to the shores, &c.---But having since found,
that salt in the water of an electric phial does not Jessen
the shock ; and having endeavoured in vain to produce
that luminous appearance from a mixture of salt and
.water agitated; and observed, that even the sea-water
will not produce it after some hours standing in a bot-
tle; I suspect it to proceed from some principle yet

2 unknown
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unknown to us (which I would gladly make some expe-

riments to discover, if I lived near the sea) and I grow

more doubtful of my former supposition, and more
ready to allow weight to that objection (drawn from

the activity of the electric fluid, and the readiness of

water to conduct) which you have indeed stated with

great strength and clearness.

In the mean time, before we part with this hypothe.
sis, let us think what to substitute in its place. I have
sometimes queried whether the friction of the air, an
electric per se, in violent winds, pmong trees, and
against the surface of the earth, might not pump up, as
so many glass globes, quantities of the electric fluid,
which the rising vapours might receive from the air,
and retain in the clouds they form? on which I should
be glad to bave your sentiments. An ingenious friend
of mine supposes the land-clouds more likely to be elec-
trified than the sea-clouds. 1 send his letter for your
perusal, which please to return me.

I have wrote nothing lately on electricity, nor ob-
served auy thing new that is material, my time being
much taken up with other affairs. Yesterday I dis-
charged four jars through a fine wire, tied up between
two strips of glass: the wire was in part melted, and the
rest broke into small pieces, from half an inch long, to
halfa quarter of an inch. My globe raises the electric
fire with greater ease, in much greater quantities, by
the means of a wire extended from the cushion, to the
iron pin of a pump handle behind my house, which
communicates by the pump spear with the water in the
well.

By this post I send’ to **%*, who is curious in that
way, some meteorological observations and conjectures,

and
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and desire him to communicate them to you, as they
may afford you some amusement, and I know you will
look over them with a candid eye. By throwing our
occasional thoughts on paper, we more readily discover
the defects of ouy opinions, or we digest them better
and find new arguments to support them. This I some-
times practise: but such pieces are fit only to be scen
by friends,

: I am, &e.

B. FRANKLIN.

FROM J.B. ESQ. OF BOSTON, TO BENJAMIN
FRANKLIN, ES8Q., AT PHILADELPHIA,

Effect of Lightning on Captain Waddel's Compass, and the Dutch
Church at New York.

Read at the Royal Society, June 3, 1756.

Sir, Boston, March 2, 1752.

I HAVE received your favour of the 24th of January
past, inclosing an extract from your letter to Mr. Col-
linson, and *#¥¥%5 Jetter to yourself, which I have read
with a great deal of pleasure, and am much obliged to
you for. Your extract confirms a correction Mr. Kin-
nersley made a few days ago, of a mistake I was under
respecting the polarity given to needles by the electrical
fire, “ that the end which receives the fire always points
north;” and, “ that the needle being situated east and
west, will not have a polar direction.” You find, how-
~ ever, the polarity strongest when the needle is shocked
~lying north and south; weakest when lying cast and
' west 3
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west ; which makes it probable that the communicated
magnetism is less, as the needle varies from a north
and south situation. As to the needle of Captain
‘Waddel's compass, if its polarity was reversed by the
lightning, the effect of lightning and electricity, in
regard of that, seeins dissimilar ; for a magnetic needle
in a north and south situation (as the compass needle
was) instead of having its power reversed, or even dimi.
nished, would have it confirmed or increased by the
electric fire. But perhaps the lightning communicated
to some nails in the binnacle (where the compass is
placed) the magnetic virtue, which might disturb the
compass.

- This I have heard was the cuse; if so, the seeming
dissimilarity vanishes: but this remarkable circum-
stance (if it took place) I should think would not be
omitted in Captain Waddel’s account,

-I am very much pleased that the explication I sent
you, of the crooked direction of lighming, meets with
your approbation.  »

As to your supposition about the source of lightning,
the luminous appearance of the sea in the night, and
the similitude between the friction of the particles of
salt and water, as you considered them in their original.
separate state, and the friction of the globe and cus-
hion, very naturally led you to the ocean, as the grand
source of lightning: but the activity of lightning, or
the electric element, and the fitness of water to eonduct
it, together with the experiments you mention of salt
and water, seem to make against it, and to prepare the
way for some other hypothcsls Accordingly you pro-
pose a new one, which is very culious,y and not so liable,
1 think, to objections as the former.  But there is nat

: o
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as yet, I believe, a sufficient variety of experiments te
establish any theory, though this seems the most hope-
ful of any I have heard of.

~ The effect which the discharge of your four glass jars
had upon a fine wire, tied between two strips of glass,
puts me in mind of a very similar one of lightning, that
T observed at New-York, October, 1750, a few days after
I left Philadelphia. In company with & number of.
gentlemen, I went to take a view of the city from the
Dutch church stedple, in which is a clock about twenty
or twenty-five feet below the bell. From the clock
went a wire through two floors,. to the clock-hammer
near the bell, the holes in the floor for the wire being
perhaps about a quarter of an inch diameter. We were
told, that in the spring of 1750, the lightning struck
the clock hammer, and descended along the wire to the
clock, melting in its way several spots of the wire, from
three to nine inches long, through one-third of its sub-
stance, till coming within a few feet of the lower end,
it melted the wire quite through, in several places, so
that it fell down in several pieces; which spots and
pieces we saw. When it got to the end of the wire, it
flew off to thehinge of a door, shattered the door, and
dissipated. In its passage through the holes of the
floors it did not do the least damage, which evidences
that wire is a good conductor of lightning (as it is of
electricity) provided it be substantial enough, and
might, in this case, bad it been continued to the earth,
have conducted it without damaging the building.*

Your

* The wirc mentioned in this account was re-placed by a small brass
chain, In the summer of 1763, the lightning again struck that steeple,
aud from the clock-hammer near the bell, it pursued the cliain as it had

before
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Your information about your globe’s raising the
electric fire in greater quantities, by means of a wire
extended from the.cushion to the earth, will enable me,
1 hope, to remedy a great inconvenience I:have been
under, to collect the fire with the electrifying glass I
use, which is fixed in a very dry room, three stories from
the ground. . When you send your meteorological ob-
servations to ***¥, T hope I shallhave the pleasure of
seeing them,

I am, &ec.
J.B.

Proposal of an Experiment to measure the Time taken'up byan
Electric Spark, in moving through any given Space. ByJ. 4.*
Esq. of New-York.

Read at the Royal Sociaty, Dec. 26, 1756.

IT 1 remember right, the Royal Saciety. made one
experiment to djscover the velacity of the elecgric fire,
by @ wire of abaut . four miles -in length,- supported. by

before done the wite, went off to the same hinge, and agnin shattered the
same dooe, Javits passage through the same holes of the same floors, it
did no damage, to.the floors, nor to the building during the whole extent of
the chain. But the chain itsell was destroyed, being partly scattered
about in ﬁ'agments of two or three links melted and stuck together, and
partly blown up or reduced to smoke, and dissipated. [See un secount
ofthe samo effect of lightning -on a wire at Newbury, p, 811.] The stee-
ple, wheg repaired, was gunrded by bn ivon conductor, or rod, extending
from the foot of the vanc-spindic down the outside of the building, into the
garth. The newspapers have mentioned, that in 1765, the lightning fella
third time on the shme steeple, and was sufely conducted by the rod ; but
the particularsire not come to hand,
* Jumes Alexander,  Editor,

silk,
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silk, and by turning it forwards and backwards in 2

field, so that the beginning and end of the wire were at

only the distance of two people, the one holding the:
Leyden-bottle and the beginning of the wire, and the

other holding the end of the wire and touching the .
ring of the bottle; but by this experiment no discovery

was made, except that the velocity ‘was extremely

quick.

As water is a conductor as well as metals,: it is to.be
considered, whether the velocity of the electric fire
might not bediscovered by means of water; whether a
river, orlake, or sea, may not be made part of the cir=
cuit through which the electric fire passes? instead of
the cireuit all of wire, as in the above experiment.

Whethe; in a river, lake, or. sca, the electrlc fire will
not dmsupate and not return to the buttle? or,. w111 it
proceed in strait lines through the water the shortest
courses possible back to the bottle ?

- If the last, then suppose one brook-that falls into
Delaware doth head very near to a brook that falls intv
Schuylkil, and let a wire be stretched and supported as
before, from the head of the one brook to the head of
the other, .and let the one end communicate with the
water; and let -one person stand in the other brook,
holding the Leyden bottle, and let another- person hold
that end of the wire not in the water ) and touch the
ring of the bottle.~-If the electric. fire,will go as in the
last question, then will it go down the one brook to
Delaware or Schuylkill, and down one of them to their
meeting, and up the other and the other brook ; the
time of its doing this may possibly be observable, and
the further upwards the brooks are chosen, the more
observable it would be.

Should
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Should this be not observable, then suppose the two
broaks falling into Sasquehana and Delaware, and pro-
ceeding as before, the electric fire may, by that means,
make a circuit round the North Cape of Virginia, and
go many hundreds of miles, and in doing that, it would

“seem it must take some observable time, ‘

If still no observable time is found in that experi-
ment, then suppose the brooks falling the one into the
Ohio, aind the other into Sasquehana, or Poteinack, in
that the electric fire would have a circuit of some thon-
sands of miles to go down Ohio to Mississippi, to the
Bay of Mexico, round Florida, and round the South
Cape of Virginia; which, I think, would give some
observable time, and discover exactly the velocity,

But if the electric fire dissipates, or weakens in the
water, as 1 fear it does, these experiments will not an-
swer,

Answer to the foregoing.
Rend at the ,Royal. Saciety, Dec. 25, 1756,

SUPPOSE a tube of any length open at both ends,
and containing a moveable wire of just the same length,
that fills its bore. If I attempt to introduce the end of
another wire into the same tube, it must be done by
pushing forward the wire it already contains; and the
instant I press and move one end of that wire, the other
end is also moved ; and in introducing one inch of the
same wiré, I extrude, at the same time, an inch of the
first, from the other end of the tube.

If the tube be filled with water, and I inject an addi-
tional inch of water at one‘end, I force out an equal
quantity at the other, in the very same instant.

VOL. I. 2K And
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And the water forced out at one end of the tube isnot
the very same waler that was forced in at the other end
at the same time, it was only in motion at the same time.

The long wire, made use of in the experiment to dis-
cover the velocity of the electric fluid, is itself filled
with what we call its natural quentity of that fluid, be-
fore the hook of the Leyden bottle is applied to one
end of it. ‘ /

The outside of the bottle being at the time of such
application in contact with the other end of the wire;
the whole quantity of electric fluid contained in the
wire is, probably, put in motion at once.

For at the instant the hook, connected with the inside
of the bottle, gives out; the coating, or outside of the
bottle, draws in a portion of that fluid..

If such long wire contains precisely the quantity that
the outside of the bottle demands, the whole will move
out of the wire to the outside of the bottle, and the over
quantity which the inside of the bottle contained, being
exactly equal, will flow into the wire, and remain there,
in the place of the quantity the wire had just parted.
with to the outside of the bottle.

But if the wire be so long as that ene-tenth (suppose)
of its natural quantity is sufficient to supply what the
outside of the bottle demands, in such case the outside
will only receive what is contained in one-tenth of the
wire’s length, from the end next to it; though the
whole will move so as to make room at the other end
for an equal quantity issuing, at the same time, from the
inside of the bottle..

So that this experiment only shews the extreme faci-
lity with which the electric fluid moves in metal; it can

never determine the velocity. «
-And.
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And, therefore, the proposed experiment (though
well imagined, and very ingenious) of sending the spark
round through a vast length- of space, by the waters of -
Susquehanneh, or Potowmack, and Ohio, would not
afford the satisfaction desired, though we could be sure
that the motion of the electric fluid would be in that
tract, and not under ground in the wet earth by the
shortest way.

B. FRANKLIN.

FROM MR. KINNERSLEY TO B. FRANKLIN, ESQ.

Experiments on boiling Water, and Glass heated by boiling Water.
—Doctrine of Repulsion in electrised Bodies doubted.— Electri-
city of the Atmosphere at different Heights.—Electrical Horse-
race.~—Electrical Thermometer.—In.what Cases the electrical
Fire produces Heat.—Wire lengthened by Electricity.—Good
Effect of @ Rod on the House of Mr. West, of Philadelphia.

Sir, . Philadelphia, March 12, 1761,

HAVING lately made the following experiments, I-
very chearfully communicate them, in hopes of giving’
you some degree of pleasure, and exciting you to fur-
ther explore your favorite, but not quite. exhausted
subject, electricity.

T placed myself on an electric stand, and, being well
electrised, threw my hat to an unelectrised person, at a
considerable distance, on another stand, and found that
the hat carried some of the electricity with it; for, upon.
~ going immediately to the person who received it, and
holding a flaxen thread near hiin, I perceived he was
electrised sufficiently to pttract the thread.

2K I then
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I then suspended, by silk, a broad plate of metal, and
electrised some boxhng water under it.at about four feet
distance, expecting that the vapour, which ascended
plentifuliy to the plate, would, upon the, principle of
the foregoing experiment, carry up some of the elec-
tricity with it; but was at length fully convinced, by
severa] repeated trials, that it left all its share thereof
behind. This I know not how to account for; but
dogs it not seem to corroborate your hypothesis, That
the vapours of which the clouds are formed, leave their
share of electricity behind, in the common stock, and
ascend in the negative state?

I put boiling water into.a coated Florence flask, and
found that the heat so enlarged the pores of the glass,
that it could not be charged. The electricity passed
through as readily, to all appearance, as through metal ;
the charge of a three-pint bottle went freely through,
without injuring the flask in the least.” "When it be-
came almost cold, I could charge it as usual. Would
not this experiment convince the Abbe Nollet of lis
egregious mistake? I'or while the clectricity went fairly

~through the glass, as he contends it always does, the
glass could not be charged at all,

I took u slender piece of cedar, about eighteen inches
long, fixed a brass cap in the middle,.thrust a pin ho-
11/ontdlly and at right angles, through each end (the
points in contrary duccuons) and bung it, mu:ly ba-
lanced, like the needle of 2 compass, on a pin, about
six inches long, fixed in the centre of an electric stand.
Then, electrising the stand, I had the pleasure of secing
what I expected; the wooden needle turned round,
carrying the pins with their heads foremost. I thenm
electrised the stand negatively, expecting the needle. to

turn
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turn the contrary way, but was extremely disappointed,
for it went still the same way as before, When the
stand was elcetrised positively, I suppose: that the natu-
ral quantity of electricity in the air being increased on
one side, by what issued from the points, the needle
was attracted by the lesser quantity on the other side.
When electrised negatively, I suppose that the natural
quantity of electricity in the air was diminished near
the points; in: consequence whereof, the equilibrinm
being destroyed, the needle was attracted by the greater
quantity on the opposite side.

The doctrine of repulsion, in electrised bodies, I be-
gin to be somewhat doubtful of. Ithink all the pheno-
wmena on which it is founded, may be well enough sc-
counted for without it. 'Will not cork balls, electrised
negatively, separate as far as when electrised positively?
And may not their scparation in both cases be ue-
counted for upon the same principle, namely, the mu-
tual attraction of the natural quantity in the air, and
that which is denser or rarer in the cork balls? it being
one of the edtablished laws of this fluid, that quantities
of different densities shall mutually attract each other,
in order to restore the equilibrium.

I can see no reason to conclude that the air has not
its share of the common stock of cleotricity, as well as
glass, and perhaps, all other electrics perse, Tor thongh
the aiv will admit bodies to be clectrised in it either po-
sitively or negatively, and will not readily carry oft’ the
sedundancy in the one case, or supply the deficiency in
the other, yet let a person in the negative state, out of
doors in the daik, when the gir is dry, hold, with his
arm extended, a long sharp needle, pointing upwards,
and he will svon be convinced that eleetricity may be

2K 3 drawn
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drawn dut of the air; ; not very plentifully, for, being a
‘bad conductor, it seems loth to part with it, but yet
some will evidently be collected. The air near the per-
son’s body, having less than its natural quantity, will
have none to spare; but, his arm being extended, as
above, some will be collected from the Temoter air,
and will appear luminous, as it converges to the point
of the needle.

Let a person electrised negatively present the point
of a needle, horizontally, to a cork ball, suspended by

- silk, and the ball will be attracted towards the point,
till it has parted with so much of its natural quantity of
eleetricity as to be in the negative state in the same de-
gree with the person who holds the needle; then it will
recede from the ,pdint, being, as I suppose, attracted
the contrary way by the electricity of greater density
in the air behind it. But, as this opinion seems to de-
viate from electrical orthodoxy, I should be glad to
see these phenomena better accounted for by your su-
perior and more penetrating genius.

Whether the electricity in the air, in clear dry wea-
ther, be of the same density at the height of two or
three hundred yards, as near the surface of the earth,
may be satisfactorily determined by your old experi-
ment of the kite. The twine should have throughout
a very small wire in it, and the ends of the wire, where
the several lengths are united, ought to be tied down
with a waxed thread, to prevent their acting in the
manner of points. I have tried the experiment twice,
when the air was as dry as we ever have it, and so clear
that not a cloud could be scen, and found the twine
each time in a small degree clectrised positively. The
kite had three metalline points fixed to it: one -on the

tops
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top; aid one on each side. That the twine was elec~
trised, appeared by the, separating of two small cork’
balls, suspended on the twine by fine flaxen threads,
just above where thé silk was tied to it, and sheltered
from the wind. That the twine was electrised - posi~,
tively, was proved by applying to - it the wire 6f a
charged bottle, which caused the balls to separate. fur<
‘ther, without first coming nearer together This expe.
riment showed, that the electricity in the air, at those
times, was denser above than below. But that cannot
be always the case; for you know we have frequently
found the thunder-clouds in the negative state, attract-
ing electrunty flom the earth; which state, itisprobas
ble, they are always in when first formed, and till they
have received a sufficient supply. How they come af-
terwards, towards the latter end of the gust, to be in
the polsitive state, which is sometimes the case, is-asub-
ject for further enquiry.

After the above experiments with the wooden needle,
I formed a cross, of two pieces of wood, of equal length,
intersecting each. other ‘at right ang]es in "the-middle,
hung it horizontslly upon & central pin, and set a light
horse with his rider; upon each extremity ; whereupon,
the whole being nicely balanced, end each courser
urged on by an electrised point of a pair of spurs, I was
entertained with an electrical horse-race.

"1 have contrived an electrical air thermometer, and
made several experiments with it, that have afforded
me much satisfaction and pleasure. It is extremely
sensible of any alteration in the state of the included
‘air, and fully determines that controverted point, Whe-
ther there be any heat in the electric fire? By the en-

2K 4 closed
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closed draught, and the following description, you will
réadily apprehend the construction of it. (Sce Plate11.)
- A Bisa glass tube, about "eleven inches long, and;
one inich diameter in the bore. It Hag a brass ferrule ce~
mented on each end, with a top and bottom part, C.and
D, to be screwed on, air-tight, and taken.ofY at pleasures
In the centre of the bottom part D; is & male screwy
which goes into a brass nut, in the mahogany pedess’
tal E. The wires I' and G are for the electric fire to
pass through, darting from one to the other. The wire
G extends through the pedestal to H, and may beé
raised and lowered by mecans of a male screw on it,
The wire T may be taken out, and the hook I be
scréwed into its place, K is a glass tube, with a small
hore, open at both ‘ends, cemented in- the brass tube L,
which screws into the top part C.- The lower end of
the tube K is immersed in water, coloured with cochi-
nedl, at the bottom of the tube A B. (I used, at first,
coIoured spmts of wine, but in one experiment I made,
it took fire.) On the top of the tube K is cemented,
for 6rnament, a brass ferrule, with a head screwed on ity
. 'which has a small air-hole thlough its side, at a. The
wire l), is a small round spring, that embraces the tube
K, 50,85 to stay wherever it is placed.. The weight M
is to keep strait whatever may be suspended in the tube
A B, on the hook I. Air must be blown through the
tube K, into the tube A B, till enongh is intruded: to
raise, by its elastic force, a columu of the coloured wa-
ter in the tube X, np to ¢, or thereabouts; and then,
the gage-wire b, being slipt down to the top of the co-
Jumn, the thermometer is ready for use.
J set the thermometer on an electric stand, with the
chain
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chain N fixed to the prime condnctor, aud kept it well
electrised a conmdcrab]e time; but this. produced no
sensible effect;, whmh sh(,ws, that thc elcctu ic fue, when
in a state of* lesL, has no more. heat than the air, and
other matter wherein it 1e>1des

‘When the wires F and G are in contact a larg;
charge of electricity sent through thun, even, that of
my case of five apd thirty bottles, containing above
thirty square feet of coated glass, will produce no rare-
facuon of the air included in the tube A B; which
shOWS that the wires are not heated by the fire’s passing
thr ough them,

: When the wires are about two inches apart, the char ge -
of a three pint bottle, dmtmfr from: oue. t, the other,
rarefies the air ver y evidently ; which shows, I think,
that the electric fire must produce heat in igself, as well
as in the air, by .ltS 1dp1d motion.,.

The charge of one of my, g Iass JMS (wluch will cony
tain about five crallqns and a half, wile measure) dmtmg
from, wire to, wne, Wi J, by the dxstulbanpe it gives the
air, repelling it mrall d;uectlons,. ralse the column in thc
tube K, up to d, or thereabouts, and the chm ge of the
abovc-muntloned case of bottles will Taise it to the top
of the tube. - - Upon the air’s coalescing, the column, by
ity gravity, instantly subsides, till it is in equilibrio with
the rarefied air; it then gradually descends as the air
cools, and settles where it stood before. By carefully
observing at what height above the gage-wire b, the
descending column first stops, the degree. of rarefactfon
is discovered, which, in great explosions, is very con-
siderable,

.1 hung in the thermometer, successively, a strip of
wet writing Papcx » & wet flaxen and woollen tlucucli a

blade
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blade of green grass, a filament of green wood, a fine
silver thread, a very small brass wire, and a strip of gilt
paper; and found that the chargé of the above-men-
tioned glass jar, passing through each of these, especi-
ally the last, produced heat enough to rarefy the air
very perceptibly.

" I then suspended, out of the thermometer, a piece of
small harpsichord wire, about twenty-four inches long,
with a pound weight at the lower end, and sent the
charge of the case of five and thirty bottles through it,
whereby I discovered a new method of wire-drawing.
The wire was red hot the whole length, well annealed,
and above an inch longer than before. ‘A second
charge melted it; it parted near the middle, and mea- .
sured, when the ends were put together, four inches
Tonger than at first. This experiment, I remember,
you proposed to me before you left Philadelphia; but
I never tried it till now. That I might have no doubt
of the wire’s being %ot as’' well as red, I' repeated the
experiment on another piece of thé same wire, encom+
passed with a goose-quill, filled with loose grains of
gun-powder; which took fire as readily as if it had
been touched with a red hot poker. Also tinder, tied
to another piece of the wire, kindled by it. T tried a
wire about three times as big, but could produce no
such effects with that.

Hence it appears that the electric fire, though it has
no sensible heat when in a state of rest, will, by its vio~
lent motion, and the resistance it meets with, produce
heat in other bodies when passing through them, pro-
vided they be small enough. A large quantity will
pass through alarge wire, without producing any sensi-
ble heat; when the same quantity passing through a

s very .
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very small one, being there confined to a narrower pas-
sage, the particles crowding closer together, and meet-
ing with greater resistance; will ‘make it red hot, and
even melt it.

Hence lightning does not melt metal by a cold fusion,
as we formerly supposed ; but, when it passes through
the blade of a sword, if the quantity-be not very great,
it may heat the point so as to melt it, while the broad-
est and thickest part may not be sensibly warmer than
before. -

And when trees or houses are set on fire by the
dreadful quantity which a cloud, or the earth, some-
times discharges, must not the heat, by which the wood
is first kindled, be generated by the lightning’s violent
motion, through the resisting combustible matter?

If lightning, by its rapid motion, produces heat in
itself; as well as in other bodies (and that it does I
think is evident from some of the foregoing experi-
ments made with the thermometer) then its sometimes
singeing the hair of animals-killed by it, may easily be
accounted for. - And ‘the reason of its not always doing
so, may, perhaps, be this: The quantity, though suffi<
cient to kill a large animal, may sometimes not be great
enough, or not have met with resistance enough, to be-
come, by its motion, burning hot.

We find that dwelling-houses, struck with lightning,
are seldom set on fire by it; but.when it passes through
barns, with hay or straw in them, or store-houses, con-
taining large quantities of hemp, or such like matter,
they seldom, if ever, escape a conflagration; which
may, perhaps, be owing to such combustibles being apt
to kindle with a less degree of heat than js necessary

to kindle wood.
We
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We had four houses in this city, and a vessel at one
of the wharfs, struck and damaged by lightning last
summer. One of the houses was struck twice in thé
same storm. But I have the pleasure to inform you,
that your method of preventing such terrible disasters,
has, by a fact which had like to have escaped our know-
ledge, given & very convincing proof- of its grcat utility,
and is now in hlgher repute with us than ever.

Hearing, a few days’ago, that Mr. William, West:
merchant in this city, suspected that the lightning in
enie of the thunder-storms last summer had passed
through the iron conductor, which he had provided for
the security of his house; I waited on him, to enquire
what ground hé miglit have for such suspicion. Mr.
West informed me, that his family and neighbours
“were all stunned with a very terrible explosion, and
that the flash and crack were seen and heard at the
same instant. Whence he concluded, that the light-
ning must have been very near, and; as no house in the
neighbourhood had suffered by it, that it must have
passed through his conductor. Mr. White, his elerk,
told me that he was sitting, at the time, by a window,
about two feet distant from the conductor, leaning
against the brick wall with which it was in contact;
and that he felt a smart sensation, like an clectric
shock, in that part of his body which touched the wall,
Mr. West further informed ‘me, that a person of un-
doubted veracity assured him, that, being in the door

of an opposite house, on: the other side of Water-street
¢(which you know is but narrow) he saw the lightning
diffused over the pavement, which was then very wet
with rain, to the distance of two or three yards from
the foot of the conductor; and that another person of
very
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very good credit told him, that he being a few doors
off on the other side of the street, saw the lightning
above, darting in such direction thatit appeared to hnn
to be directly over that pointed rod.

Upon receiving this information, and being desirous
of further satisfaction, there being no traces of the
lightning to be discovered in the conductor, as far as
we could examine it below, 1 proposed to Mr. West
.our going to the top of the house, to examine the

“pointed rod, assuring him, that if the lightning had
passegd through it, the point must have been melted ;
and, to our great satisfaction, we found it so. This
iron rod extended in height about nine feet and a half

above a stack of chimneys to which it was fixed
(though I suppose three or four feet would bave been
sufficient.) It was somewhat more than half an inch
diameter in the thickest part, and tapering to the upper
end. The conductor, from the lower end of it to the
earth, consisted of" square iron nail-rods, not much
above a quarter of an inch thick, connected together
by interlinking joints. It extended down the cedar
roof to the eaves, and from thence down the wall of the
house, four story and a half; to the pavement in Water-
street, being fastened to the wall, in several places, by
small iron hooks. The lower end was fixed to a ring,
in the top of an iron stake that was drove about four or
five feet into the ground.

The above-mentioned iron rod had a hole in the top
of it, about two inches deep, wherein was inserted &
brass wire, about two lines thick, and, when first put
there, about-ten inches long, terminating in a very acute
point; but now its whole lengih was no more than se-

ven
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ven inches and a half, and the top very blunt. Some
of the metal appears to be missing, the slenderest part
of the wire being, as I suspect, consumed into smoke.
But some of it, where the wire was a little thicker,
being only melted by the lightning, sunk down, while
in a fluid state, and formed a rough irregular cap,
lower on one side than the other, round the upper
end of what remained, and became intimately umted
therewith.

This was all the damage that Mr. West sustained by
a terrible stroke of lightning ;-~-a most convincing proof
of the great utility of this method of preventing its
dreadful effects. Surely it will now be thought as ex-
pedient to provide conductors for the hghtnmg, as for
the rain.

Mr. West was so good as to make me a present of
the melted wire, which I keep as a great curiosity, and
long for the pleasure of shewing it to you. In the
mean time, I beg your acceptance of the best represen~
tation I can give of it, which you will find by the side
of the thermometer, drawn in its full dimensions as
it now appears. The dotted lines above are in-
tended to shew the form of the wire before the light-
aing melted it.

Aund now, Sir, I most heartily congratulate you on
the pleasure you must have in finding your great and
well-grounded expectations so far fulfilled. May this
method of security from the destructive violence of one
of the most awful powers of nature, meet with such
further success, as to induce every good and grateful
heart to bless God for the important discovery! May
the benefit thereof be diffused over the whole globel

May
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May it extend to the latest posterity of mankind, and
make the name of FRANKLIN, like that of NEW.-

TON, immortal.
I am, Sir, with sincere respect,

. - '
Your most obedient and most humble servant,

EBEN. KINNERSLEY.,

TO MR. KINNERSLEY.

Answer to some of the foregoing Suljects.— How long the Leyden
Bottle may be kept charged.—Heated Glass rendered permeable
by the electric Fluid.— Electrical Attraction and Repulsion,—
Reply to other Suljects in the preceding Paper.—Numerous
Ways of kindling Fire.—~Explosion of Waler.—Knobs and
Points.

SiR, : London, Feb. 20, 1762,

I RECEIVED your ingenious letter of the 12th of
March last, and thank you cordially for the account
you give me of the new experiments you have lately
made in electricity.~-It is a subject that still affords me
pleasure, though of late I have not much attended to it.

Your second experiment, in which you attempted,
without success, to communicate positive electricity by
vapour ascending from electrised water, reminds me of
one I formerly made, to try if negative electricity
might be produced by evaporation only. I placed a

large heated brass plate, containing four or five square
feet on an electric stand; a rod of metal, about four

feet long, with a bullet at its end, extended from the

plate horizontally. A light lock of cotton, suspended

by
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a fine thread from the cieling, hung opposite to, and
within an inch of the bullet. I then sprinkled the heat-
ed plate with water, which arose fast from it in vapour.
If vapour should be disposed to carry off the clec_tricul,
as it does the commen fire from bodies, 1 expected the
plate would, by losing some of its natural quantity, be-
come negatively electrised.  Bot I conld not perceive,
by any motion in the cotton, that it was at all affected :
nor by ény separation of small cork-balls suspended
from the plate, could it be observed that the plate was
in any manner electrified. . o
M. Canton here has also found, that two tea-cups,
set on electric stands, and filled, one with boiling,. the
other with cold water, and equally electrified, continued
equally so, notwithstanding the. plentiful evaporation’
from the hot water. Your experiment and his agree-
ing, show another remarkable difference between elec-
tric and common fire. For the latter quits most readily
the body that contains it, where water, or.any other
fluid, is evaporating from the surface of that body, and
escapes with the vapour. Hence the method, long in
use in the east, of cooling liquors, by wrapping the bot-
tles round with a wet cloth, and .exposing them to the
wind. Dr. Cullen, of Edinburgh, has given some expe-
riments of cooling by evaporation ; and 1 was present
at one made by Dr. Hadley, then professor of chemisiry
at Cambridge, when, by repeatedly wetting the ball of
athermometer with spirit, and quickening the evapora~
tion by the blast of a bellows, the mercury fell from 65,
the state of warmth in the common air, to 7, which is
99 degrees below freezing ; and, accordingly, from some
water mixed with the spirit, or from the breath of the
assistants, or both, ice gathered in small spicula round
2 the
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the ball, to the thickness of ‘near ‘a quarter of an inch.
"Po:such a degree did' the mercury-lose the fite it before
contained, which;as I imagine; took the opportunity of
escaping, in company: with the: evaporating particles of
the spirit; by'adhering to those particles. :

Your ‘experiment of the Florence flask, and boiling.
water, is very curious. ‘I-have repeated it; andfound
it to succeed as you.describe it, in'two flasks out of
three:-, The third: would'not charge when filled with
either hot or cold water. I repeated it, because I re-
membered 1 had once attempted to make an electric
bottle of a Florence flask, filled with cold water, but
could not ¢harge it.at all ;»which I then imputed to some
imperceptible cracks in the small, extremely thin bub-
bles, of which: that glass is full,and I concluded none of
that kind would do. But you:have shown me my mis-
take.---Mr. Wilson had formerly acquainted us, that
red hot glass would conduct electricity ; but that so
small'a degree of heat, as that communicated by boiling
water; would so open the pores of extfemely thin glass,
as to suffer the electric fluid freely to:pass, was not 'be-
fore known. Some experiments similar to yours, have,
however, been made here, before the receipt of your
letter, of which 1 shall now give youanaccount,

I formerly had an opinion that a Leyden bottle,
charged and then sealed hermetically, might retain its
elecmclty for ever; but having afterwards some suspi-
' eion that.possibly that subtle fluid might, by slow im-
' pezcepttble degrees, soak through the glass, and in
time escape, I requested some of my friends, who had
~ conveniences for doing it, to make trial, whether, after
some months, the charge of a bottle so sealed would be
sensibly diminished. - Being at Birmingham, in Septem-

YOL. L. 2L . ber,
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ber, 1760, Mr. Bolton of that place opened a bottle that
had been charged, and its long tubé neck hermétically
sealed in the January preceding. On breaking off'the
cend of the neck, and intfoducing ' a wire into it, we
found it possessed of a considerable quantity of electris
city, which was discharged:bya snap and spark: This
bottle had lain near seven months on a shelf, in & closet,
in contact. with ‘bodies that would undoubtedly havé
carried off:all its electricity, if it could have come rea-
dily through theglass. - Yet as-the quantity manifested
by:the discharge was mot apparently so.great as might
have been expected from a'bottle of that:size well
charged, some donbt remained whether-part had escap~
ed while the neck:was'sealing; or had since; by degrees,
sozked through the glass. .. But an. experiment: of Mr.
Canton’s, in which such a bottle was kept under water:a
week, without having its electricity in the least impair-
ed, seems t6 show, -that when the glass is cold,  though
extremely: thin;: the electric-fluid is well:retained by it.
As thet ingenious and accurate experimentet ‘made &
discovery, like yours, of the effect of heatin-rendexing
thin glass permesble by that fluid; it'is but doing him
justice to! giveyou his. account of it, in his own words;
extracted: from his letter to me, in which he communi»
cated it, dated: Oct.:81, 1760, viz:

4 Having procuted some thin' glass balls, -ofiabout. an
inchand a half in dismeter, with: sters, -or ‘tubes, of
eight ornine inches in length; I electrified:them, isome
positively on'thesinside; and others negatively;-after the
menner of chargingthie Leyden bottle, and sealed them
hermeticallyi  Soon’ after I-applied the haked-bally to
my electrometer;” and could nat 'discoversthe lebst sign
of their being electrical, but holding theui- before the

Q fire,
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fire, at the distance of six or eight inches, they became
strongly electrical in‘'a_very short time, and more so
when they were cooling. These balls will, every time
they are heated, give the. electrrcal ﬂmd to, or take it
from other bndles, according to the plus or-minus state of
it within them Heating them frequently, I find will
sensibly diminish their power; but keeping one of them
under water a’ week did not appear in the least degree
to impair it. That which I kept under water, was
charged on the 22d of September last, was several/ times
heated before it was kept in water, and has been heated
frequently since, and yet it still retains its virtue to a
very considerable degree. The ‘breaking two of my
balls accidentally gave me an opportunity of measuring
their thickness, which I found to be between seven and
eight parts in a'thousand of aninch.

A down fether,ina thin glass ball, hermetically seal-
ed, will not be affected by the application of an excited
tube, or the wire of a charged phial, unless the ball be
consxderably heated ; and:if-a glass pane be heated till
it begms to grow soft atid in’ that state be held between
the wire of a charged phial, and the discharging wire,
the course of the electrical fluid will not be through the
glass, but on the surface, round by the edge of it.”

By this last experiment of Mr. Canton’s, it appears,
that though by a moderate heat, thin glass becomes,
in some degree, a conductor of electricity, yet, when
of the thickness of a common pane, it is not, though in
a state near melting, so good a conductor as to pass the
shock of a discharged bottle. There.are otherconduc-
tors which suffer the electric fluid to pass through them
graduelly, and yet will not conduct a shock. For in-
stance, a quire of pape1 will conduct thxough its whole

212 length,
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]ength, so as to clectrify a person, who, standing ou
wax, presents the paper to an L]LCtI‘lﬁCd pumc cpnduc-
tor; but it will not conduct a shock even though its
thickness only ; hence the shock cither Lulb, or passes
by rendmg a hole in the paper, Thus a blL\'C will
pass water gmdually, but a stream from. ‘a fire en-
gine would either be stopped by it, or tear a hole
throughit.

It should seem, that to make glass permeablé to the
electric fluid, the heat should be proportloned to the
thickness. You found the heat of boiling water, which
is but 210, sufficient to render the extreme thin glass
in a Florence flask permeable even to a shock.---Lord
Charles Cdvendlsh by a very ingenious experiment, has
found the heat of 400 requisite to render thicker glass
permeable to the common current, °

« A glass tube, (See Plate 1IL) of which the part
C B was solid, had wire thrust in each end, reaching to
B and C.

“ A small wire was tied on at D, reaching to the
ﬂoor, in order to carry off any electricity that mlght run
along upon the tube.

“ The bent part was placed in an iron pot, filled with
iron filings; a thermometer was also put into the filings ;
a lamp was placed under the pot; and the whole was
supported upon glass.

« The wire A being electrified by a machine, before
the heat was applied, the corks at E separated, at ﬁlbt
upon the pnnc1pk of the Leyden phml

« But after the part C B of the tube was heated to
600, the corks continued to separate, though . you dis-
charged the electricity by toudung the wire at E, the
electrical machine continuing in motion.

« Upon
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“« Upon letting the whole cool, the eflect remamed
ull the thermomctel was sunk to 400

"It werd to be wishéd, that this noble p’hnlosopher
would communuate more of lus expcmnents to the
wo;ld ashée makes many, nnd wnth guat '\ccmacy

“You Fiow I have uIWays lookéd wpon and mentioned'.
ﬂw (,qllr].‘ 1epuls10n in'cases of posnive and of negative
eléctricity, as 4 phédbrienon difficult to be exphuued
I'have’ s()metlmes, “too, been inclined, witly you to lc-
solve’ all’itito -attraction; but besides that' atfraction
stenid Tu itself ds unmtelhglb}e s repulsxou, thére are
somé ap‘péamnces of ‘repulsid’ t’hat T'connot 'so casily
exbl‘aiﬁ by attraction ; this for one nstatice.” When'
the pair’of cork balls aré*suspended by flaiteh threads,
fromi the end ‘of the’ primé eonductor, if you bring a
rubbed glass thibe nedr' the conductm butwithout touch-
ing it,” you see the balls’ st’lmie, ‘as being don‘tx‘xﬁed
pomtwely s and yét you have communicated no clettri-
city to the. conduuor, for, if you bad, it would’ have
remained there, after withdiawihg’ e ‘tubé s but the
closing'of the Halls mmiedmtely thcreuyon ‘shows that
thc conddctor hag'no mofe left in" it than'its natural
quﬁnuty "Then again appxouchmg the conductm with
the rubbed tube, 1f while the balls are scpamtcd, rou
touch with'a finger that end of the condnctm to which
they’ hang, they will come ‘together again, as being,
withthat’ palt of the conductor, bxouom t6 the same
stite with 'your finger, 4. . the natural state. - But the
other end of the conductor, near which the'tube is held,
is'not’in that state, but in the negutl\c state, a5 appears
én removmg the tibe; for then part of the natural
quantity. left at the ‘end near the balls, leaving that end

to supply what is wanting at the other, the whole con-
2L ductor
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ductor is found to be equally in the negative state.
Does not this indicate that the electrlclty of the rubbed
tube had repelled the electric fluid, which was dlﬁ'used
in the conductor while in its natural stutc, and forced it
to quit the end to which the tube was brought near,v‘
accumulating itself on the end to which the balls were
suspended ? T own I find it difficult to account for its
quitting that end, on the approach of the rubbed tube,
but on the supposxtlon of repulsion ; for, while the con-
ductor was in the same state with the air, . e. th(_ natu-
ral state, it does not seem to me easy to suppose, that an
attraction should suddenly take place between the air
and the natural quantity of the electric fluid in the con-
ductor, so as to draw. it to, and accumulate it oﬁ the
end opposite to that approached by the:tube; since
bodie’s, possessing only their natural quantity of that
fluid, are not usually seen to attract each other, or
to affect mutually the quantities of electricity each
contains.

There are lxkemsc appealances of 1epulsmn in othcr
parts ofnature. Not to mention the violent force w1th
which the particles of water, heated to a cextam degreex
separate from each other, or those of gunpowder, when
touched with the smallest spark of fire, there is the
seeming repulsion between the same polesof the mag-
net, a body containing a subtle moveable ﬂuld mmany
respects analagous to the electric fluid. If two magnets
are so suspended by strings, as that their poles of the
same denomination are opposite to each other, they
will separate, and continue so; orif you lay a magnetic
steel bar on a smooth table, and approach it with ano-
ther parallel to it, the poles of both in the same position,

the first will recede from the second, so as tq avoid the
coatact,
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contact, and may thus be pushed (or at least appear to
be pushed) off the ‘table! Can this be ascribed to the
attrdction of any surrounding body or matter dmwmg
them asundez or drawing the one away froth the other ?
If no{, and repu]slon exists in nature,’ and in magne-
txsm, “why may it not exist in elecmmtyi‘ We shou]d
not, “indeed, mu]mply causes in phllosophy without
neCeSSIty ; and the greater simplicity of your hypothe=
sis would recommend it to me, if I could see that all
appearances ‘Would be solved by it. - But'I find; or
thiuk I find, the two causes more convément than one
of "them alone. Thus T xmght solve thé cu‘cular mo-
tion. of your 'horizontal stick, suppblted on_a plvot,
with ‘two’ pms at their ends, poiriting cimtlary ways,
and moving'in the same direction when"clectiified,
whether posmvely or negatlvely when poéltlvely, the
air’ opposlte to the pon’nts bemg eléctused posmwely
répels the 'pointi; When ﬁégatwe]y, the "air opposite
thie pomts being also, by thélf ;meané ‘éléctrised wega~
tively,”sttraction takes’ place between i'he eiéctrw;ty ih
thé’”&ii’ bchmd ‘the ‘heads’ of the' pmé) and 't ““ne‘gh
tlve pms, and 50 they ar¢, in this ctise, dré‘vm in thé
saine duectlon that i in the’ other they were driven.--
You see 1 amn willing to meet you half way, _a complai-
sance T have not met with in our brother Nollet, or
any. other hypothests—maker, and theref‘ore may value
niyself a little upon it, especially’. aé they say I'have
some abﬂny in defending even thé 'wrong side of &
questmn, when I think fit to take i it in 'hand.

What you givé as an established law of the electric
fluid, « That ¢ quantltles of dxﬁ'elent densities mutunlly
astract each other, in ordel to restore the eguilibrium,”
ig, J think, not well founded, or elsé not well expres-

2 L4 sed,
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sed. Two large cork balls, suspended by silk strings,,
and both well and equally electrified, separate to a great
distance. By bringing into contact with one of them
another ball of the same. swc, uspended hkewxseﬂby
sﬂk, you w111 take from it half its electricity. It will
then, indeed, hang at a less dlstance from the other,
but the full and the ha]f guantmes will not -appear to.
attract each othe;’, that Is, the balls wilk not come to-
gether Indeed I do not know any proof we, have,
that one quantlty of electrlc ﬂmd is attracted by apo-,
ther quantlty of,. that ﬂ;ud whatcvcr dlﬁ'crence theue
. may be in thelr densmes And suppoz,mg in natme,,
a mutual attractlon between two parcels of Ay kind of
matter, 1t would 'be strange 1f t111s a,ttx_ggtwn should
su,bmst stroqg}y whlle those pp,rcels were. unequql and
céase, ‘when Jmorg, matter, of the same. kmd was, added
to the smallest parce] S0 as. to make it. equal 10, the
b;gggst J}y a],l thp ws of‘ '}ttrlatuon m mattel, thzatt'I
we.aye. .agquainte cal b Ht}x, §h? 9ttractlon is_stronger, lﬂ
proportlon to the [ncrease of the masses, and pever in
proportlon to the dlﬂ'e);ence of' the _Imagses., l saou}d

rather thx%k th W would be « That thg electnc ﬂuld

is attxacted strongly b al other matter tl'lat' we Rnow
of, whlle the parts o that ﬂuld mutuaﬁ?}{‘ repd eacf)
other ” Henge 1ts Bemg equally cil uscd (exqept in
pa:tlcu]ar cucumstanees) throughout all other mattex.
But thls you Jo‘kxng]y ca,ll « eleqtrxcal mthodoxy

is 80 w;th some at Pxesent, bqt not w1th all and pel-
haps, it may not glways be orthodoxylwnh any body,
Opinions, ;are contmually varying, where we (,annot
have mathematncal evidence of the nature of thmgsl
and tbey mu@t vary.. Nor 5 that vauatlon w1thout its

use, since jt.occasions a Wore thoxough discussjon,
whereby
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ﬁheré’by‘ error iss often’’ dxésxpated, rue knowledge -is'
énctensed; and ity principlesb bécome: better understood

éhd more:- ﬁrm}y»est’abhshed it
-* Air ‘should-have; ts you obsewe, e jtd share-of the

¢ommon’ stock"of electuclty, as well as' glass, and, per<
haps, all’ oﬂier eleétrics per se.” ~ But: I suppose, that;
like them it- does’not easily part with what it:has, on
receive more, unless when mixed with' some non-elegs
tric, as moxsture for instance, of -which there'is some
ih our driest air.  This, however;;is only a snpposmon‘
and yout éxperiment of restoring eleetricity to a nes
gatwely elhbtnsed person, by ‘extending -histarm up-
wards'#ito thé air, with e needle between his fingers;
S‘ﬁ‘thé"pbint of «which light'may beseen in the’ mght; '
180 indeed) @ cutibus one. - In: this:town the air'is'geq
nierhllii mofiter thin with vs; and here I have:seen Mi;
Cliiitoft eleceify-the ait'in afenooni’ positively, aud: in -
atiothier, whickieommunicated by-aidoor; hé hds elec-
trised thelait negutivelyi: The differencd’ was" ensily
discovered: b'his eork- balls; ns:heapasaeﬂ out of ‘biia
r66m’ itito -anothBr.:Pere Becaaﬁa, «téo, Jingu pretty
éscperimbnt; which 'shows that/eit may be"clectiised:
lﬁpeﬂdmg iE pa?t'of smalllight batls; by flaxen thrends,
to e end: ‘of il peime ‘eotiductor;, he turns hig globe
somé tlirfe,ﬂelcetl‘ismg positively, -the: balls diverging
#id contititiitig sepumte ‘el the time.+Fhen he presents
té polfitiof'd @'heedle/to his: conductor, which graidu-
ally drawing off" the electric fluid, the bulls’ npploaéh
each6ther, .and touch;, before all-isidrawn:from the
éouductors openingagain as ‘more is: drawn’ off, and
Néparating mearly s wide as at fust, when: tife i,onduc—
tor is reduced to the natural state. ! By this it appears,
that when the balls came togéther; the air surrounding

-the
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the-balls was just s much electrised; as; the, conductor
at that time ; and more than the sconductor,;‘whén that
was reduced to its natural state.  For ,the;balls,,_thol;éh
in'the natural state, will diverge, when the air thatsur-
rounds them is electrised plus or minusy. a3 well as when,
that is. in its nataral state and they ave(glectrised plus 08
minus.themselves! . I foresee that you. will apply, thig
experiment to the suppdrf of, your hypothesis, ,and,l
think you may make a good deal of jf. .. :
.1t was a.curious,enquiry of yours, Whether the, eleet
tricity of the airy in clear. dry weather, be of the.samg
densityratthe height of two or three hundred yargs,
as:near the surface of the earth; angd Lum glad:yo»
made the!experiment.’ ~Upon reflectipn »1it shepld sge@
probable, that:whetbehthe genesalsiate, of the.atimost
phere at.any time be positive o1 negative, .that. part, of
it: which is next, the carth. will be nearer the natypal
state, (by having givenito,the carthip.one exse, ox har
ing received from it in the other.., In-electtising: the gi¥
of . room, that whighiis nearest the malls, qr flook,; is
leasy, altered. .- Theré,is.only oneismall ambiguity inthe
experiment, which may be cleared. hy. moze trialey S
arises. from the suppesition that.badies maya be-glac®
trised positively by the-frietion of:isdr blowing strongly
on.them;. ad it dogs ,on,the- k%itg;an(]“i;s;‘,‘sm-}gg;, If. 9t
some times thelalectricity appears t0 e negativenas that
friction is the same, the effect amush be frampnegating
state of theupper aif.. :
I am . much:plensed with your electrical thermomer
ter, and the experiments you have made with,it, 3
formerly -satisfied myself by an experiment with. m¥
phial and syphon,: that the-elasticity of the air was not
increased by the mere existence of an. ¢lectric -atmoss
phere
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phere within, the phial; byt Ididpot know, till you now
inform me;, that heat may;be, given tq it by an,electric
explosion, The continuance of its rarefacuop, ,for
sompe time after. the, discharge of, your.glass. jar.and of
your case of bottles, seem to make | t:hls clear..  The
other., expemf-;lents on Jwet, paper, wet. ?hlc,d,,;green
grass, and green ) wood, ‘are:not s, satisfactory ; :as; pogs
sibly theveducing! pqrt of the;mpjsture. to vapopr, by
the,, elec,m‘q”ﬂmd passing through :it, mxght roceasion
some, expans;gm which would, he. gradually. redugced, by
the . cqn;densatlon’ of such . Vappur.. .The. fing,;silver
thread,‘ ,the yery; smal] brass lwlre,nand, the; str}p,of gilt
paper, are also suchct to a gimilar. objection,,as, even
metals, in suc,h clrcumstances;, aie q:,fpen partly reduc_eg

to smoke, particularly. the gilding op papers
Butm your;, subsequent. begutifpl, eexp;:rgnpenp, (or\ the,‘
w:re;,:wh;ch yep made, hot by, the electric, explosion,
and.in. that state fired. gunpowder, with it, puts itiau
of, all. question,, that heat is " produced by ouy grnﬁua}
electrlcxt;y, and that.the. mel;g;g of .Ep,e@ls in,that WAy
is not by what Lformerly called p cold fusions, A T
instance here, .of. the melting, . bc;u-wxrc, in.jahousg
atruck. by lightning, and payts of the wire hum;ng.(ho}les
in the floor, gqlwhwh they, felly bvl,ﬁ praved. the. same
wn:h re,gy,;d to, theielectupl;.y(gf At e 1. .wasteo
casily Jad into that €r1on, by, aeqonst GiIVen,, ayen AN
phllosophlqal books, and from, rempte ages downwaxds,
of melting money in pyrses, swords_in. scabhards; &c.
without burning the inflammable matters that. .werg,s0
near those me]ted metals, Bu@; men are, in.gengraly
such careless observers, that a ph;logopher canmot, by
too much on his guard in, c;edttmg theix relations, of
thm"s extraordmary, and should neyer build an,hypo-
thesis
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thesid o Hny thing bit¢ et facts and experiments) or
it will be i ‘daget of goon fallifig, a8 this does, ike @
House f ‘cards. “
+* How thany ways there are-of kindling: five, 6t ‘pro-
ducing heat in bodics? By the sur’s rays, by collision;
by ftietion; by hamimering, by Putrefaction, by fer<
mentation; by misxtuits of Aiiids, by niixtéYes of solid®
with Auids, and by cléctricty.’ And yet the fire wheft
produded; though in'différent bodies it ihay* differ-il
eircurstances, as i ‘colour, vehemenee, &c: et in the
satne bdies'is generally‘the saine. Doesndt this seent
toindicate that the firéiexisted in-the body, tHough in
& quiescent stite; ’beﬁo"r'é’ it was by-any of thése mearis
excited; ‘didenigiged, dndrbroughit forth! 18 “aétion and
to view? Miy it not'conbtifiite'a pat) ‘afidieven @' prid-
eipal pait, of ‘the ‘solid’ substance’ of “bodiés . 1 this
stioild b’ the case, kindling fire in'a body Wotld e
#igthing Hiore than deVéloping'this ibAdiimable plincit
pleilaka setting it°at Tberty to” adtin §epaidting’ tHe

phiFes 'of ‘tiat body, Which“thi ‘exhibits the appéar:

ahces- of-‘sdorching, “hiclitig, Biirning; &¢!” When' &
sttan‘lights an’ hutidfed candles from the fidiiie of o1,
withibdt difinishing that Aimie] caniit be properly khid
toHitve bominasiv et tHat'fivé Ve liéri s sitigle spark
from & fliht, 4pplied to didilsgazing of guhipoWdet,'i¥
jrhtediately atteBEPAitE! this conbequende, that the
- wholér ih ‘Aame} exploding with: ffririense violente,
cotild-all this firé exls Mt inithe spark ?'We' cannot
conceive it AndothisHe sedl Ted to thisSupposition,
that'there is fire €At v$h all Bodids'to sihge, melt; or
burn ‘them, 'wfhér'ié\"ér‘flit’ ‘is, by - any* smeans, ‘set at it
berty, so that it may exert itself upon thieni, or be' dis:
engafged from them"’ This liberty seerts €0 be afforded
it
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it by the.passage of electricity, through them, which
We know can and does, of itself, separate the parts
'elven‘of water; and perhaps the immediate appearances
of fire are only, the effects of such separations ? If so,
there would be no need of supposing that the electrie
fluid heats itself by the swiftness of its motion, or heats
bodies by the resistance it meets with in passing through
them. They would only be heated in proportion as
such separation could be more easily made, Thus a
melting heat cannot be given to a large wire in the
flame of a candle, though it may to a small one; and
this not because the large wire resists /ess that action of
the flame which tends to separate its parts, but be-
cause it resists it more than the smaller wire; or be-
cause the force being divided among more parts acts
weaker on cach.

This reminds me, however, of a litile experiment . L
have frequently made, that shows, at one operation,
the different effects of the same quantity of electric
fluid passing through different quantities of metal. A
strip of tinfoil, three mches long, a quarter of an inch
wide at one end, and tapering ull the way to a sharp
point at the other, fixed between two pieces-of glass,
and having the clectricity of a large glass jar sent
through it, will not be discomposed in the broadest
part; towards the middie will appear melted in spots;
where narrower, it will be quitc melted; and about
half an inch of it next the point will be reduced to
smoke.

You were not mistaken in supposing that. your ac~
count of the effect of the pointed rod, in securing Mr.
West's house from damage by a stroke of lightning,
would give me great pleasure. 1 thank you for it most

hemtxly
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he aytnly,*and for the pams you have taken in giving
me’so- complete a descrlptlon of its situation, form,
and substance, thh the ‘draft of the melted point.
There is one circumstance, viz. that the hghtnmg was
seen to diffuse itself from the foot of the rod over the
wet pavement,- which seems, I think, to indicate, that
the earth under.the pavement was very dry, and that
the rod should have been sunk deeper, till it came to
earth moister, and therefore apter to receive and. dissi-
patethe electric fluid. And although, in this instance,
a -conductor formed of nail rods, not much above &
a:quarter of an inch thick, served well to convey the
lightning; yetrsome‘vaccounts I have seen from Caro-
lina, give reason to think, that larger may be some-
times necessary, at least for the security of the conduc-
tor itself, which, when too small, may be destroyed in
executing its office, though it does, at the same time,
preservethe house. Indeed, in the construction of an
instrument so-new, and of which we could have so little
experience, it is rather lucky that we should at first be
sonear the truth as we seem to be, and commit so few
errors.

- There is another reason for sinking deeper the Jower
end of the rod, and also for turning it outwards under
ground to some distance from the foundation; it is
this, that water dripping from the eaves falls near the
foundation, and sometimes soaks down there in greater
quantities, 50’ as to come near the end of the rod,
though the ground about it be drier. In such case, this
water may be exploded, that is, blown into vapour,
whereby a force is generated, that may damage the
foundation. Water reduced to vapour, is said to oc~
cupy 14,000 times its former space. I have sent a

charge
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charge throngh'a small; glass tube; that has hioriig it
well while empty; but whex filled first with-water, was
shattered to: pieces.and driven' all- abiout; the réomii~<
Finding no partof the water on-thé table, Feuspected
it to have been reduced:to vapoursiand was confirmed
inthat suspicion afterwards, when I had filled a like
piece of tube with ink, and:laid it on a_‘sheet of clean
paper, whereon; after the explosion, I could find nei-
ther any moisture nor any sully from the ink. - This ex~
periment of the explosion -of water, which I believe
was first miade by that mostingenious electrician, father
Beccaria, may account for what we sometimes see in a
tree struck by lightning, when part of it is reduced to
fine splinters like a broom; the sap vessels ‘being’ so
many tubes containing a- watry:fluid, which, when re-
duced' to vapour, rends every tube lengthways. And
perhaps' it is 'this rarefaction of the fluids in-animal
bodies killed by lightning or electricity,’ that, by sepa-
rating its fibres, renders the fiesh 'so. tender, and aptso
much sooner to putrify. . I:think toe, that much of’the
damageidone: by lightning ‘to; stone: and.brick-walls
may sometimes be owing to the explosion of water,
found, during showers; running or. lodging in the joints
or small cavities or cracks that happen to be in the
walls, : '

“Here are some electricians ‘that ‘recommend knobs
instead of points on the upper end of therods, froma
supposition-that'the points invite the stroke, Lt:is true
that points: draw' electricity at greater distancestin the
gradual silent wely; but knobs will draw at theigreatest
distance’ a stroke: - Thefe is ‘an experiment that will
settle this, - Take a‘crooked wire of the thickness of
quill, and of such a length as:that one end of it being

applied
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appliedto-the lower part of 8 charged brttle, the upper
may be.brotight near the ball .on the top.of: the wire:
that is in the bottle. ' Let one end of. this wire be. fur-
nished with a knob, and the other may. be gradially
tapered to a fine point. When the point is presented
to discharge the bottle, it must be brought much nearer
before it will receive the stroke, than the knob requires
to be.  Points besides tend to repel the fragments of
an electrised cloud, knobs draw them nearer. An ex
periment, which I believe I have shewn you, of cot~
ton fleece hanging from an electrised body, shows
this clearly when a poiht or a knob is presented -un-
der it.

You seem to think highly of the importance of - this
discovery, s ‘do many others on-our side of - thie water.
Here it is very little regarded ; so little, that though it
is now seven or cight years since it was made public,
have not heard of & single house as yet attempted to

“be secured byit. Ttis true the mischiefs done by light-
ning are not so frequent here'as with us, -and. those who
calculate chances may perhaps find that not one death
(or the destruction of one house)-in a hundred -thous-
and happens from that cause, and that therefore it is
scarce worth while to be at any expence to guard
against it.-—-But in all countries there are particular si-
tuations of buildings more exposed than others to such
accidents, and there are minds so .strongly. impressed
with the apprehension of thew, as to be very unhappy
every time a little thunder is* within. their hearing ;-
it may therefore be well to render this little piece of
new knowledge as general and as well understood as
possible, since to make us sgfe is not all its advantage,

it is some to make us easy. And as the stroke it secures
‘ - us
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us from might have chanced perhaps but once in our
lives, while it may reliéve us a hundred times from
those painful apprehensions, the latter may possibly on
the whole contribute more’ to the happinéss of man-
kind than: the former.

Y ouit kind wishes and congratulations are very oblig-
ing. .I return them cordially ;-—being, with great re-
gard and esteem,

My dear Sir,
Your affectionate friend,
And most obedient-humble servant,

B. FRANKLIN.

Aeccounts from Carolina (mentioned in the foregoing Let-
ter) of the Lffects of Lightning on two of the Rods
commonlfyj_a ired to Houses there, for securing them
against Lightning. '

Charlestown, Nov.:1,:1760. -

« — - Ttis some years since Mr. Raven’s rod was
struck by lightning. = T hear an account of it was pub-
lished at the time, but I cannot find it. According to
the best information I can now get, he had fixed tc
the outside of his chimney a large iron rod, scveral
feet in length, reaching above the chi‘x%uie‘y‘; and to the
top of this rod the points were fixed. - From the lower
end of this rod, a small brass wire was continued down
to the top of another iron rod driven into thie”earth.
On the ground-floor in the chimney stood a gun, lean-
ing against the back-wall, nearly opposite to where the
brass wire came down on the outside. The lightning

VOL. I, M fell
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fell upon . the points, did no damage to the rod they
were fixed to; but the brass wire, all down till it came
opposite to the top of the gun-barrel, was 'destroyed *.
There the lightning made a hole through* the ‘wall or
back of the chimney, to get to the gun-barrel:t, ‘down
which it seems 1o have passed; as, although it did not
hurt the barrel, it damaged the butt of the stock, and
blew‘up ‘some bricks of the hearth. The brass wire
below the hole in the wall remained good. No other
damage, as I can learn, was done to the house. I am
told the same house had formerly been struck by light-
ning, and much damaged, before these rods were in-
vented.”

Mr. W illiam Maine's Account of the Fyffects of the Light-
“ning on his Rod, dated at Indian Land, in South Ca-
rolz'na,l Aug. 28, 1760.

« I'had a set of electrical points, consist-
ing of three prongs, of large brass wire tipt with sil-
ver; and perfectly sharp, each about seven inches long;
these were rivetted at equal distances into an iron nut
~ about three quarters of an inch square, and opened at
top equally to the distance of six or seven inches from
point to point, in a regular triangle. This nut was
screwed very tight on the top of an iron rod of above
half an inch diameter; or the thickness of a common
curtain-rod, composed of several joints, annexed by
hooks turned at the ends of cach joint, and the whole

% A proof that it was not of sufficient substance to conduct with safety
to itself (though with safety so fur to t_hé wall) so large a quantity of the
electrit fluid.

+ A more substantial conductor,

fixed
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fixed to the cliimnéy of my hotise by irori staples. The
points were clevated (a) six or seven inches above the
top of the chimney; and. the Jower joint sunk three
feet in the:-earth, in a perpendicular direction.

* Thus stood the points on Tuesday last about five in
the cvening, when the lightning broke. with a violent
explosion on the chimney, cut the rod squaré off just
under the nut, and I am' persuaded, melted the points,
nut, and top of the rod, entirely up; as after the most
diligent search, nothing of cither was found (4), and
the top of the remaining rod was .cased over with a
congealed solder. The lightning ran down the rod,
starting almost all the staples (¢), and:unhooking the
joints without affecting the rod (@), except on the in-
side of each hook where the joints were coupled, the
surface of which was melted (¢), and left as cased over
with solder.-—-No part of the chimney was damaged (f),
only at the foundation (g), wlcre it was shattered al-
most quite round, and several bricks were torn out (A). .
Considerable cavities were made in the earth quite

round the foundation, but most within eight or nine
inches of the rod. It also shattered the bottom wea-

ther-board () at one corner of the house, and made
a large hole in the earth by the ‘corher p‘ost. On the
other side of the chimney, it ploughed up several fur-
rows in the earth, some yards in length. It ran down
the inside of the chimney (%), carrying only soot with
it; and filled the whole house with its flash ({), smoke,
zm'd'v'du‘st, - It tore up the hearth in several places (m),
and broke some pieces of china in the beaufet (n). A
copper tea-kettle standing in the chimney was beat to-
gether, us if’ some. great weight had fallen upon it (0);

and three holes, esch about half an inch diameter,
2MQ melted
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melted through the bottom (p). What seems to mé
the most surprising is, that the hearth under the kettle
was not hurt, yet the bottom of the kettle was drove
inward, as if the lightning proceeded from under it
upwards (¢), and the cover was thrown to the middle
of the floor (). The fire dogs, an iron logger-head,
. an Indian pot, an earthen cup, and a cat, were all in
the chimney at the time unhurt, though a great part
of the hearth was torn up (s). My wife’s sister, two
children, and a negro wench, were all who happened
to be in the house at the time : the first, and one child,
sat within five feet of the chimney; and were so stun-
ned, that they never saw the lightning nor heard the
explosion; the wench, with the other child in her arms,
sitting at a: greater distance, was sensible of both ;
though every one was so stunned that they did not re-
cover for some time ; however it pleased God that no
farther niischief ensued. The kitchen, at 0 feet dis-
tance, was full of negroes, who were all sensible of the
shock ; and some of them tell me, that they felt the
rod about a minute after, when it was so hot that they
could not bear it in hand. '

REMARKS BY BENJAMIN FRANKLIN,

The foregoing very scnsible and. distinct account’
may afford a good deal of instruction relating to the
nature and effects of lightning, and to the construction
and use of this instrument for averting the mischiefs of
it. Like other new instruments, this appears to have: -
been at first in some respects imperfect; and wefind:
that we are, in this as in others, to expect improvement,
from experience chiefly: but there seems to be nothing
in the account, that should discourage us in the use of

) it;
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it; since at the same time that its imperfections are dis-
covered, the means of removing them are pretty casily
to be learnt from the circumstances of the account it-
self; and its utility upon the whole is manifest.

One intention of the pointed rod, is, to prevent a
stroke of lightning. (See pages 283, 310.) But to
have a better chance of obtaining this end, the points
should not be too near to the top of the chimney or
highest part of the building to which they are affixed,
but should be extended five or six feet above it; other-
wise their operation in silently drawing off the fire
(from such fragments of cloud as float in the air be-
tween the great body of cloud and the earth) will be
prevented. Tor the experiment with the lock of cot-
ton hanging below the electrified prime conductor
shows, that a finger under it, being a blunt body, ex-
tends the cotton, drawing its lower part downwards;
when a needle, with its point presented to the cotton,
makes it fly up again to the prime conductor; and that
this effect is strongest when as much of the needle as
possible appears above the end of the finger; grows
weaker as the needle is shortened between the finger
and thumb; and is reduced to nothing when only a
short part below the point appears above the finger.
Now it seems the points of Mr. Maine’s rod were ele-
vated only (a) six ‘or seven inches above the top of the
chimney 5 which, considering the bulk of the chimney
and the house, was too small an clevation. For the
great body of matter near them would hinder their
being casily brought into a negative state by the repul-
sive power of the electrised cloud, in which negative
state it is that they atiract most strongly and copiously

2M3 the
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the electric fluid from other bodies, and convey it inta
the earth. :

(b) Nothing of the points, &c. could be found. "This
is a common effcct. (See page 812) Where the
quantity of the electric fluid passing is too great for
the conduetor through which it passes, the metal is
cither melted, or reduced to smoke and dissipated;; but
where the conductor is sufficiently large, the fluid pas-
ges in it without burting it. Thus these three wires
were destroyed, while the rod to which they were fixed,
beirig of greater substance, remained. unhurt; its end
only, to which they were joined, being a little melted,
some of the melted part of the lower ends of those
wires uniting with it, and appearing on it like sol-
der. ' ' '
(c) (d) (e) As the several parts of the rod were con-
nected only by the ends being bent round into hooks,
the contact between hook and hook was much smaller
than the rod ; therefore the current through the metal
being confined in those narrow passages, melted part
of the metal, as appeared on examining the inside of
each liook. Where metal is melted by lightning, some
part of it is generally exploded; and these explosions
in the joints appear to have been the cause of unbook-
ing them ; and, by that violent action, of starting also
most of the staples. We learn from hence, that a rod
in one continucd piece is preferable to one composed
of links or parts hoaked together.

(f) No part of the chimney was damaged : because the
lightning passed in the rod. And this instance agrees
with others in showing, that the second and principal:
intention of the rods is obtainable, viz. that of cone

ducting
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ducting the lightning. In all the instances yet known
 of the lightning’s falling on any house guarded by rods,
it has pitched down upon the point of the rod, and has
not fallen upon any other part of the house. Had the
lightning fallen on this chimney, unfurnished with a
vod, it would probably have reut it from top to bottom,
as we see, by the effects of the lightning on the points
and rod, that its quantity was very great; and we
know that many chimneys have been so demolished.
But no part of this was dumaged, only { £)(g) (h)at the
foundation, where it was shattered and several bricks torn
out. Here we learn the principal defect in fixing this
rod. The lower joint being sunk but three feet into the
earth, did not it seems go low enough to come at water,
or a large body of earth so moist as to receive readily
from its end the quantity it conducted. The electric
fluid therefore, thus accumulated near the lower end of
the rod, quitted it at the surface of the carth, dividing
in search of other passages. DPart of it tore up the sur-
face in farrows, and made holes in it: part entered the
bricks of the foundation, which being near the earth
are generally moist, and, in exploding that moisture,
shattercd them. (See page 358.) * Part went through or
under the foundation, and got under the hearth, blow-
ing up great part of the bricks (m) (s), and producing
the other effects (0) (p) () (r). The iron dogs, log-
gerhead and iron pot were not hurt, being of sufticient
substance, and they probably protected the cat. The
copper tea-kettle being thin suffered some damage.
Perhaps, though found on a sound part of the hearth,
it might at the time of the stroke have stood 0 the
part blown up, which will account both for the bruis-

ing and melting.
2M4 That
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That it ran down the inside of the chimney (k) 1 ap-
prehend must be a mistake. Had it done so, I imagine
it would have brought something more than soot with
it; it would probably have ripped off the pargetting, and
brought down fragments of plaster and bricks. The
shake, from the explosion on the rod, was sufficient to
shake down a good deal of loose soot. Lightning does
not usually enter houses by the doors, windows, or
chimneys, as open passages, in the manner that air en-
ters them: its nature is, to be attracted by substances,
that are conductors of electricity; it pemctrates and
passes in them, and, if they are not good conductors
as are neither wood, brick, stone nor plaster, it is
apt to rend them in its passage. It would not easily
pass through the air from a cloud to a building, were
it not for the aid afforded it in its passage by inter-
vening fragments of clouds below the main body, or
by the falling rain.

It is said that the house was filled with its flush (1).
Expressions like this are common in accounts of the
effects of lightning, from which we are apt to under-
stand that the lightning filled the house. Our lan-
guage indeed seems to want a word to express the light
of lightning as distinct from the hghtmng itself. When
a tree on a hill is struck by it, the lightning of that
stroke exists only in a narrow vein between the cloud
and tree, but its light fills a vast space many miles
round ; and people at the greatest distance from it are
apt to say, ¢ The lightning came into our rooms through
our windows.” As it is in itself extremely bright, it
cannot, when so near as to strike a house, fail illumi-
pating highly cvery room n it through the windows;
and this I suppose to have been the case at Mr.

Maine’s 3
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Maine’s; and tﬁat, except in and near the hearth, from
the causes above-mentioned, it was not in any other -
part of the house; the Sash meaning no more than the
light of the lightning.---It is for want of considering
this difference, that people suppose there is a kind of
lightning not attended with thunder. In fact there is
probably a loud explosion accompanying every flash of
lightning, and at the same instant ;~-but as sound tra-
vels slower than light, we often hear the sound some
seconds of time after having seen the light; and as
sound does not travel so far as light, we sometimes see
the light at a distance too great to hear the sound.

(n) The breuking some pieces of china in the beaufet,
may nevertheless seem to indicate that the lightning
was there: but as there is no mention of its having
hurt any part of the beaufet, or of the walls of the house,
I should rather ascribe that effect to the. concussion of
the air, or shake of the house by the explosion.

Thus, to me it appears, that the house and its inhabi-
tants were saved by the rod, though the rod itself was
unjointed by the stroke; and that, if it bad been made
of one picce, and sunk deeper in the earth, or had en-
tered the carth at a greater distance from the founda-
tion, the mentioned small damages (except the melting
of the points) would not have happened.

10 DR. H¥. AT LONDON,
On the Electricily of the Tourmalin,
Sir, Craven-street, June 7, 1759.-

I NOW return the smallest of your two tourmalins,
with hearty thanks for your kind present of the other,

et e e ot e

* Dr, Hcberden. Editor. .
which
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which, though I value highly for its rare:and wohdérful
properties, I shall ever estcem it more for the friendship
I am honoured with by the giver.

I hear that the negative electricity of one side of the
tourmalin, when. heated, is absolutely denied (and all
that has been related of it ascribed to prejudice in fa-
vour of a system) by some ingenious gentlemen abroad,
.who profess to have made the experiments on the stone
with care and exactness. The experiments have suc-
ceeded differently with me; yet I would not call the
accuracy of those gentlemen in question. Possibly the
tourmalins they bave tried were not properly cut; so
that the positive and negative powers werc obliquely
placed, or in.some manner whereby their effects were
confused, or. the negative parts more easily supplied
by the positive. Perhaps the lapidaries who have
hitherto cut these stones, had no regard to the situa-
tion of the two powers, hut chose to make the faces
of the stone where they could obtain the greatest
breadth, or some other advantage in the form. If any
of these stones, in their natural state, can be procured
here, I think it would be right to endeavour finding,
before they are cut, the two sides that contain the op-
posite powers, and make the faces there.  Possibly, in
that case, the cffects might be stronger, and more dis-
tinct; for though both these stones that I have ex-
amined have cvidently the two propertics, yet, without
the full heat given by hoiling water, they are somewhat
confused ; the virtue seems strongest towards one end
of the face; and in the middle, or near the other end,
scarce discernible; and the negative, 1 think, always
weaker than the positive,

1 have had the large one new cat, so as to make both

gides
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sides alike, and find the change of: form has made no-
change of power, but the properties of each side rewmain
the same as I found them before. - It is now set in & ring’
in such a nianner as to turn on an axis, that I may con-
veniently, in making experiments, come at both side of
the stone. The little rim of gold it is set in, has made
no alteration in its effects. The warmth’ of my finger,
when I wear it, issufficient to give it some degree of elec-
tricity, so that it is always ready to attract light bodies.

The following experiments have satisfied me that
M. AEpinus’s account of the positive and negutive
states of the opposite sides of the hented tourmalin’ i
well founded.

I heated the large stone in boiling water.

As soon as it was dry, I brought it near a very small
cork ball, that was suspended by a silk thread.

The ball was attracted by one face of the stone,

_which I call A, and then repelled.

The ball in that state was also repelled by the posi-
tively charged. wire of a phm] and attracted by the
other side. of the stone, B.

The stone being a-fresh heated, and the side B
brought near the ball, it was first attracted, and pree
sently after repelled by that side,

In this second state it was repelled by the ﬂ(’oauvely
charged wire of a phial.

Therefore, if the principles now generally received,
reluting Lo positive and negative clectricity, are true,
the side A of the large stone, when the stone is heated
in water, is in a positive state of electricity ; and the
side B, in a negative state.

The sume experiments being made with the small

stong
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stone stuck by one edge on the end of a small glass
tube, with sealing-wax, the same effects are produced.
The flat side of the small stone gives the signs of posi-
tive electricity; the high side gives the signs of nega-
tive electricity.

Again:

I suspended the small stone by a silk thread.

1 heated it as it hung, in boiling water.

1 heated the large one in boiling water.

Then I brought the large stone near to the suspended
emall one.

Which immediately turned its flat side to the side B
of the large stone, and would cling to it.

I turned the ring, so as to present the side A of the

Jarge stone, to the flat side of the small one.

The flat side was repelled, and the small stone, turn-
ing quick, applied its high side to the side A of the
large one.

This was precisely what ought to happen, on the sup-
position that the flat side of the small stone, when
heated in water, is positive, and the high side nega-
tive; the side A of the large stone positive, and the
side B negative.

The effect was apparently the same as would have
been produced, if one magnet had been suspended by
a thread, and the different poles of another brought
alternately near it.

I find that the face A, of the large stone, being
coated with leaf-gold (attached by the white of an egg,
which will bear dipping in hot water) becomes quicker
and stronger in its effect on the cork ball, repelling it
the instant it comes in contact; which I suppose to be

occasioncd
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occasioned by the united force - of different parts
of the face, collected and acting-together through the
metal.

T am, &ec.

B. TRANKLIN.

FROM PROFESSOR WINTHROP, TO B. FRANKLIN.
New Observation relating to Electricity in the Atmosphere. .
Sin, Cambridge, N. E. Sept. 29, 1762.

THERE is an observation relating to electricity in
the atmosphere, which seemed new to me, though per-
haps it will not'to you: however, I will venture to
mention it. I have some points on’ the top of my-
house, and the wire where it passes within-side the
house is furnished with bells, according to yourmethod,
to give notice of the passage of the electric fluid. " In
summer, these bells, generally ring at the approach of
a thunder-cloud ; but cease soon after it begins to rain,
In winter, they sometimes though not very often, ring
while it is snowing; but never, that I remember, when
it rains. But what was unexpected to me was, that,
though the bells had not rung while it was snowing,
yet, the next day, after it had done snowing, and the
weather was cleared up, while the snow was driven
about by a high wind at W. or N. W. the bells rung
for several houts (though with little intermissions) as

briskly as ever I knew them, and I drew coqsider_uble
sparks
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sparks from the wire.  This  phenomenon. I never ob-
served but twice; viz. on the 31st of January, 1760,
and the 3d of March, 1762.

I am, Sir, e

FROM ME. A. 8% TO B. I
Hlash of Lightning that siruck St. Bride's Steeple.

I'HAVE just reeollected that ini oné of our great
storms of lightning, I saw an appearance, whxch I never
observed before, nor ever heard described. T am per-
supded that I saw the flash which struck St.” Bride’s
steef)le. Sitting at my window, and Jooking to. the
north, 1 saw what appeared to me a solid strait rod.
of fire, moving at a very sharp angle with the horizon.
It appeared to my eye as about two inches diameter,
and had nothing of the zig-zag lightning motion, ITin-
stantly told a person sitting with me, that some place
must be struck at that instant. I was so much sur--
prized at the vivid distinct appearance of the fire,’ that
[ did not hear the clap of thunder, which stunned every
auc besides.  Considering how low it moved, -1 could
not have thought it had gone so far, having St. Mar-
tin’s, the New Church, and St. Clements’s steeples in
its way. It struck the steeple a good way from the
top, and the first impression it made in the side is in
the same direction I saw it move in. It was succceded
by two flashes, almost united, moving in a pointed di-

* Mr, Alexander Small, Editer.
rection-
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rection. . Theré were two distinct houses struck in Es-
gex-street.. I should have-thought the rod would have
tallen in Coir,er;t-Gard?n, it was so low.. Rerhaps the
appearance is frequent, though: never before seen by

Your's, A. S.

70 MR. P. ¥ NEWPORT.
‘Best Method of sécuring a Powder Magaiine from L qu'llmng

You may acquaint the gentleman that dc-,
de you to cnquire my opinion of the beptrmclhod of
securing a powder magazine from lightning, that I
think they cannot do better than to ercct a mast not far
from it, which may reach fifteen or twenty fect ubov
the top of it, with a_thick iron rod in one picce fas—
tened to it, pomted at the hmhc;t end, and 1cadung
down through the earth till it comes to water. Tron is
a cheap metal ; but if it were dearer, as this isa public
thing the’ c\pcnce is mslg,mhumt, thcrefme I would
have the rod at least an inch thick, to allow for its gra-
dually w: asting by rust; it will last as long as the mast,
and may be 1encwcd with it. The shaxp point for five
or six inches should be gilt.

But there is another circumstance of importance to
the strength, goodness, and uscfulness of the powder,
which does not scem to have been enough attended to:
I mean the keeping it perfectly dry. For want of a
method of doing this, much is spoiled in damp maga-
zines, and much so damaged as to become of little va~

—

#* Peter Franklin,  Editor.
3 luc.
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lue.---If; instead of barrels it were kept in cases of bot~
tles well corked; or in large tin canisters, with small
covers shutting close by means of oiled paper between,
or covering the joining on the canister ; or if in barrels,
then the barrels lined with thin sheet lead ; no moisture
in either of these methods could possibly enter the
powder, since glass and metals are both impervious to
water.

by the latter of these means you see tea is brought
dry and crisp from China to Europe, and thence to
America, though it comes all the way by sea in the
damp hold of a ship. And by this method, grain, meal,
&c. if ‘well dried before it is put up, may be kept for
ages sound and good.

There is another thing very proper to line small bar-
rels with, it is what they call tin-foil, or leaf-tin, being
tin milled between rollers till it becomes as thin as pa-
per, and more pliant, at the same time that its texture
is extremely close. It may be applied to the wood with
common paste, made with boiling-water thickened with
flour ; and, so laid on; will lie very close and stick well :
but I should prefer a hard sticky varnish for that pur-
pose, made of linseed oil much boiled. The heads
might be lined separately, the tin wrapping a little
round their edges. The barrel, while the lining is laid
on, should have the end hoops slack, so that the staves
standing at a little distance from cach other, may admit
the head into its groove. The tin-foil should be plyed
into the groove. Then, one head being put in, and
that end hooped tight, the barrel would be fit to reccive
the powder, and when the other head is put in and the
hoops drove up, the powder would be safe from moi-
sture even if the barrel were kept under water, This

tin-foil
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tin-foilis but about cightecn penge sterling a pound, and
is 50 extremely thin, that I imagine a pound of'it weuld
line three or, four powder-barrcls.

T'am, &e)

B. FRANKLIN,

Of Lightning, land the Methnds (now used in America) of secur-
ing Buildings and Persons from its mischievous Effects.

];XPERIME\’TQ made in electricity first gave phi-
losophers a suspicion, that the matter of lightning was
the same with the cleculc matter. Lxperiments after-
wards made on lléhtnm‘r obtained from the clouds by
pointed rods, received into bottles, and qubJected to
cvery trial, have since proved this suspicion to be per-
fectly well founded ; and that whatever properties we
find in electricity, are also the properties of lightning.

This matter of - lightning, or of electricity, is an ex-

treme subtile fluid, penetrating other bodies, and sub-.
sisting in them, equally diffused.
. When by any operation of art or nature, thcne hap-
pens to be a greater proportion of this fluid in one body
than in another, the body which has most will commu-
nicate to that which has least, till the proportion be-
comes equal; provided the distance between them be
ot too great; or, if it is too great, till there be proper
conductors to convey it from one to the other.

If the communication be through the air without any
‘eonductor, a bright light is seen between the bodies, and

yoL. . T 2N ‘ a sound
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a sound is heard. In our small experiments, we call this
light and sound the electric spark and snap; but in the
great operations of nature, the light is what we call
lightning, and the sound (produced at the same time,
though generally arriving later at our ears than the light
does to our eyes) is, with its echoes, called thunder.

If the communication of this fluid is by a conductor,
it may be without either light or sound, the subtle fluid
passing in the substance of the conductor.

If the conductor be good and of sufficient bigness,
the fluid passes through it without hurting it. - If other-
wise, it is damaged or destroyed.

All metals, and water, are good conductors.---Other
bodies may become conductors by having some quan-
tity of water in them, as wood, and other materials used
in building, but not having much water in them; they
are not good conductors, and therefore are often da-
maged in the operation.

Glass, wax, silk, wool, hair, feathers, and even wood,
perfectly dry are non-conductors: that is, they resist in-
stead of facilitating the passage of this subtle fluid.

When this fluid has an opportunity of passing

through two conductors, one good, and sufficient, as of
metal, the other not so good, it passes in the best, and
will follow it in any direction.

The distance at which a body charged with this fluid

- will discharge itself suddenly, striking through the air
into another body that is not charged; or not so highly

"charged, is different according to the quantity of the
fluid, the dimensions and form of the bodies themselves,

- and the state of the air between them.---This distance,
whatever it happcns to be between any two bodies, is

called

6
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ealled  their striking distance, as, till they come within
that distance of each other, no stroke will be made.

. The clouds have. often more of this fluid in proportion
than the earth; in which case, as soon as they come
near enough (that is, within the striking distance) or
mect with a conductor, the fluid quits them and strikes
into the earth. A cloud fully charged with this fluid,
if so high as to be beyond the striking distance from
the earth, passes quietly without making noise or giv=
ing light; unless it meets with other clouds that have
less.: . - V

Tall trees, and lofty buildings, as the towers and
gpires of churches, become sometimes cbnductors be-
tween the clouds and the earth; but not being good
ones, that is, not conveying the fluid freely, they are
often damaged.

- Buildings that have their roofs covered with lead, or
other metal, and spouts of metal continued from the
roof into the ground to carry off the water, are never
hurt by lightning, as, whenever it fulls on such a build-
ing, it passes in the metals and not in .the walls.

‘When other buildings happen to be within the strik-
ing distance from such clouds, the fluid passes' in the
walls whether of wood, brick or stone, quitting the walls
only when it can find better conductors near them, as
metal rods, bolts, and hinges of windows or doors, gild-
ing on wainscot, or frames of pictures, the silvering on
the backs of looking-glasses, the wires for bells, and
the bodies of animals, as containing watery fluids. And
in passing through the house it follows the direction of
these conductors, taking as many in its way as can assist
it in its passage,'rv'vhe,tlger in a strait, or crooked line

N @ leaping
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leaping from one to the other, if not fai distant from
each other, only rending the wall in the spaces where
these partial good conductors are too distant from each
other.

Aniron rod being placed on  the outside of a build=
ing, from' the highest part continued down into the
noist carth, in any direction strait or crooked, following
the form of the roof or other parts of the building, will
receive the lightning at its upper end, attracting it so as
to prevent its striking any other part; and, affording it
a good conveyance into the carth, will prevent its.da<
maging any part of the byilding,

A small quantity of metalis found able to conduct a
great quantity of this fluid. A wire no bigger than a
goose-quill has been known to conduét (with safety to
the building as far as the wire was continued) a quantity
of lightning that did prodigious damage both above and
below ity and probably larger rods are not necessary,
though it is common in America, to make them of half
au inch, some of three quarters, or an inch diameter.

The rod may be fastened to the wall, chimney, &ec.
with staples of iron.--The lightning will not leave the
rod (a good conductor) to pass into the wall (a bad con-
ductor) through those staples.---1t would rather, if any
were in the wall, pass out of itinto the rod to get more
readily by that conductor into the earth.

1f the building be very large and extensive, two or
more rods may be placed at different parts, for greater
security.

Small ragged parts of clouds, suspended in the air be-
tween the great body of clouds and the earth (like leaf
gold in electrical experiments) often serve as partial
- conductors for the lightning, which proceeds from one
of
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of them to another, and by their help comes within the
striking distance to the earth or a building, It there-
fore strikes through - those conductors a l;ui]ding that
would otherwise be out of the striking distance,

Long sharp points communicating with the earth,
and presented to such parts of clouds, drawing sileutly
from them the fluid they are charged with, they are
then attracted to the cloud, and may leave the distance
so great as to be beyond the reach of striking.

1t is therefore that we elevate the upper end of the
rod six or eight feet above the highest part of the build-
ing, tapering it gradually to a fine sharp point, which is
gilt to prevent its msting,
" Thus the pointed rod cither prevents a stroke from
the cloud, or, if astroke is made, conducts it to the
carth with safety to the building.
~The lower end of the rod should enter the carth so
deep as to come at the moist part, perhaps two or three
feet; and if bent when under the surface so as to go in
a horizontal line six or eight feet from the wall, and
then bent again downwards three or four feet, it will
prevent damage to any of the stones of the foundation.

A person apprehensiveofdunger from lightning, bap-
pening during the time of thunder to be in a house not
s0 secured, will do well to avoid sitting near the chim-
ney, near a looking glass, or any gilt pictures or wains-
cot; the safest place is in the middle of the room (so
it be not under a metal lustre suspended by a chain) sit-
ting in one chair and laying the fect n‘p in another. It
is still safer to bring two or thrce mattrasses or bedsinto
the middle of" the room, and, folding them up double,
place the chair upon them; for they not being so gaod
conductors as the walls, the lightning will not chuse an

2N 3 intercupted
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interrupted course through the air of the room and the
bedding, ‘when it can go through a continued better
conductor, the wall. But where it can be had, : ham-
mock or sWiqging bed, suspended by silk cords equally
distant from the walls on every side, and from the ciel-
ing and floor above and below, affords the safest situa~
tion a person can have in any room whatever; and
what indeed may be deemed quite free from danger of
any stroke by lightning.

Paris, Sept. 17()‘7 . B.FRANKLIN.

FROM J. W.* £8Q. PROFESSOR OF NATURAL PHI-
LOSOPHY AT CAMBRIDGE, IN NEW ENGLAND,
JAN. 6, 1768, .

St. Bride's Stee;)le.—;t/lility of Electrical Conductors to Stecples,
~Singular kind of Glass tube,

¢ #¥* 1 have read in the Philosophical Transac-
tions the account of the effects of lightning on St.
Bride’s steeple. It is amazing te me, that after the full
demonstration you had given, of the identity of light-
ning and of electricity, and the power of metalline con-
ductors, they should ever think of repairing that steeple
without such conductors, How astonishing is the force
of prejudice even in an age of so much knowledge and

free enquiry !”

ANSWER TO THE ABOVE,

*k#% It is perhaps not so extraordinary that unlearn-
ed men, such as commonly compose our church ves-

“# John Winthrop. Editor,
tries,
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tries; should not yet be. acquamted with, and sensible of
the lieneﬁts of metal conductors in averting the stroke
of lightning, [and preserving our houses from its violent
effects, or that they should be still prejudiced against
the use of such conductors, when we see how long even
philosophers, men of extensive science and great inge-
nuity, can hold out against the evidence of ‘new know

ledge, that does not square with their preconccpuons ;
and how long men can retain a practice that is con-
formable to their prejudices, and expect a benefit from
such practice, though constant- experience shows its
inutility. A laté piece of the Abbe Nollet, printed last
year in the memoirs of the French Academy of sciences,
affords strong instances of this: for though the very
relations he gives of the effects of lightning in several
churches and other buildings show clear ly that it was
.conducted from one part to another by wires, gildings,
and other pieces of metal that were within, or connected
with the building, yet in the same paper he objects to
the providing metalline couductors without the building,
as uséless or dangerous.* He cautions peop]e not tq

* Notre curiosité pourroit peut-8tre ’applaudir des recherches ‘qu’éllé
nous a fait faire sur la nature du tonuerre, & sur Ia mécanisme de scs
principaux effets, mais ce n’est point:ce qu'il y a de plus important ; il
vaudroit bien mieux que nous puissions tronver quelque moyen de nous en
garantir: on y a pensé; on s’est méme flatté d’avoir fuit cette grande dé=
couverte; }nnis ‘nmlheureusemeut douze wnntes d'6preuves & un peu de
réflexjon, nous apprennent qu'il ne faut pas compter sur les promesses
qu’on nous y fuites.  Je l'ai dit, il y a long temps, aud avee regret, toutes
ces poiutes de for qu’on dresse en I'air, soit comme électroscopes, svit comme
préscrvatify,

sont plus propre § nous attirer le feu du tonnerre qu’ 8.
nous en préserver ; m—— & Jje persiste & dire que le prnje.l d'épuiser une
nuée orageusc du feu dont elle est chargbe, n'est pas celui d’un physicien.
o, Memoire sur les Effets du Tonuerve,

2 N 4 ring
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ring the church bells during a thunder-stoim, lest the
lightning, in its way to the earth, should be’ condycted
down to them by the bell ropes,* which are’'butybad
conductors- and yet is against fixing metal rods on the
outside of the steeple, which are known to be.much bet-
ter conductors, and which it would certainly chuse to
pass in; rather than in dry hemp. And though for a
thousand years past bells have been solemnly consecrat-
ed by the Romish church}, in expectation that the
sound of such' blessed bells would drive away those
storms, and secure our’ buildings from the stroke of
lightning ; and during so long a period, it has not been
found by experience, that places within the reach of
such blessed sound, are safer than others where it is ne-

" * Les cloches, en vertu de leur bénédiction, doivent écarter les orages
& nous preserver des coups de foudre ; mais I"eglise permet 4 la prudence
humaine le choix des momens ol il convient d’user de ce préservatif, Jo
ne sais si le son, considéré physiquement, est capable ou non, de faire
crever une nuée, & de causer 'épanchenent de son few vers les ()hJ( ts ter-
restres, mais il est certain & prouvé par I'expérience, que ln tonnerre peut
tomber sur un clocher, soit que I'on y sonne ou que l'on n'y sonne point;
-& si cela arrive duns le premier cas, les sonneurs sont cn grand danger
parcequ’ils tiennent des covdes par lesquelles Ja commotion de la foudre
peut se communiquer jusq’d eux : il est done plus sage de Inisser les cloches
en repos quand Porage est arrivé nu-dessus de Péglise. Tbid \

.t Suwnm le rlmcl de Paris, lorsqu’on benit des cloches, ou recxte les
nrmsons smvantcs :

Benedic, Domine . , . « quotiescumque sonuerit, procul recedut virtus
insidiantium, umbra phuntasmam, incursio tm‘bmum, pmcustznﬁtlmmum,
lesio tamtruum, calamitas tempestatum, nmnisque npn itus ]"“‘0”0"“"7", &e.

Deus, qui pcr beatum Mo'isen, &c. « . . . . prncul pellmtur insidie
inimici, fragor grandinum, procella turbinum, impetus tempestatum, temper-
entur infesta tonitrua. &e.

Omnipotens sempiterne Deus, de. o . o . . . ut ante sonitum efus effits
gentur ignita joculainimici, pevcussio fulminum, impetus Iapzrlum, lasio tem~
pestatum, &,

2 vey
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ver hcmd but that on the: contrary, the lightning
seexg‘s to strike steeples of ‘choice, and that at the very
timi the bells are ringing*; yet still they continue to
bless the new bells, and jangle the old ones whenever it
thunders.—~One ‘would think it was now time to try
some otheritrick j---and ours is recommended (whatever
this able philosopher may have been told to the con-
trary) by more than twelve years experience, wherein,
among the great number of houses furnished with iron
rods in'North ‘America, not one so guarded has been
materially hurt with lightning, and several have been
evidently preserved by their means; while a number of
houses, churches, barns, ships, &e. in different places,
unprovided with rods, have been struck and greatly
damaged, - demolished or burnt. * Probably the vestries
of our English churches are not generally well acquaint-
ed with these- facts; otherwise; since as good protes-
tants they have no faith in the blessing of bells, they
would be less exeusable in not providing this other secu-
ity for their regpective churches, and for the good peo-
‘ple-that may happen to be assembled in them during a
teinpest, cspecially as those buildings, from their great-
er height, are more exposed to the stroke of lightning
than onr common dwellings.

I have nothing new in the philosophical way to com-
municate to you, except what follows. When I was

* En1718. M. Deslandes fit savoir & PAcademie Royunle des sciences,

que ln nuit dn 14-0u 15 d*Avril de le méme année, le tonnerre étoit tombé

. sur vingtquatre églises, dequis Landernau jusqu'd Suint-Pol-de-Léon en

Bretagne ; que ces Cghseq éroient pléusununl celles on l on sonnoit, &

que la foudre avoit ('pnrgné celles ou 'on no sonuoit pus: que dans cclle

" de Gouisnon, qul fut entidrement ruinée, e tonnerre tua deux personnes
de quatre qui sonnoient, &e. Hist, de U'Ac. R, des Sei. 1719,

last
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last year in Germany, I met witha singular kind of
glass, being a tube about eight inches long, halﬁ‘a{n}nch
in diameter, with a hollow ball of near an inch diamgter
at one end, and one of an inch and half -at the other,
hermetically sealed, and half filled with water.-—-1f one
end is held in the hand, and the other a little elevated
above the level,'a constant succession of large bubbles
proceeds from the end in the hand to the other end,
making an appearance that puzzled me much, till I found
that the space not filled with water was also free from
air, and either filled with a subtle invisible vapour con-
tinually rising from the water, and extremely rarefiable
by the least heat at one end, and condensable again by
the least coolness at the other; or it is the very fluid-of
fire itself, which parting from . the hand pervades the
glass, and by its expansive force depresses the water. till
it can pass between it and the glass, and escape to the
other end, where it gets through the glass again into the
air. ‘I am rather inclined to the first opinion, but
doubtful between the two. An ingenious artist here,
Mr. Nairne, mathematical instrument-maker, has made
anumber of them from mine, and improved them, for
‘his are much more sensible than those I brought from
Germany.—I bored a very small hole through the
wainscot in the seat of my window, through which a
little cold air constantly entered, while the air in the
room was kept warmer by fires daily made in it, being
winter time. I placed one of his glasses, with the ele-
vated end against this hole; and -the bubbles from the
other end, which was in a warmer situation, were con-
tinually passing day and night, to the no small surprise
of even philosophical spectators. Each bubble discharg-
ed is larger than that from which it proceeds, and yet
- tha-
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that is not diminished  and by adding itself to the bub
ble at the other end, that bubble is notincreased; which
seems very paradoxical——-When the balls at each end
are made large, and the connecting tube very small-and
bent at right angles, so that the balls, instead of bemg at
the ends, are brought on the side of - the tube, and: the
tube is held so as that the balls are above it, the watep
will be depressed in that which is held in the hand, and
rise in the other as a jet or fountain; when it is all in
the other, it begins to boil, as it were, by the vapour
passing up through it; and the Instant it begins to boil,
a sudden coldness is felt in the ball held ; a curious ex~
periment, this, first observed and shown me by M,
Nairne. - There is something in it similar to the old ob-
servation, I think mentioned by Aristotle, that the bot~
tom of a boiling pot is not warm ; and perhaps it may
“help to explain that fact ;—if indeed it be & fact.--
When the water stands at an equal height in both these .
balls, and all at rest; if you wet -one of theballs by
means of a feather dipt in spirit, though that spirit is of
the same tcmpemment as to heat and cold with the
water in the glasses, yet the cold oceasioned by the evas
poranon of the spmt from the wetted ball will 50 cons
dense the vapour over the water contained in that ba]l
as that the water of the other ball will be pressed up
into it, followed by asuccession of bubbles, till th,é s;:i- ~
rit is all dried away. Perhaps the observations on these
little instruments may suggest and be applied to some
beneficinluses. It has been thought, that water reduced
to vapour by heat was rarefied only fourteen thousand
times, and on' this puncxple our cngines for raising wa-
ter by fire are said to be constructed : but if the va-
pour so much rarefied from water is capable of being
/ itself
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itself still farther rarefied to a boundless degree by the
application of heat to the vessels or parts of vessels
containing the vapour (as at first it is applied to those
containing the water) perhaps a much greater power
may be obtained, with little additional expence. Pos-
sibly too, the power of easily moving water from one
end to the other of a moveable beam (suspended in the
middle like a scale-beam) by a small degree of heat,
may be applied advantageously to some other mecha-
nical purposes. * * *

I am, &e. B. FRANKLIN.

L'xperzments, Observations, and Facts, tending to support
the szmon of the Utility  of: long, pointed Rods; for
securmg Buzldmgs Jrom Damage by Strokes of Light-
ming, ~

Bead: at the .Committée. appointed. to éonsider the erecting Conductors
- to.secure the Magazines at. Purfleet, Aug. 27, 1772,

"EXTERIMENT I.

THE prime conductor of an electric machine, A. B.
(See Plate IV) bcmg supported about 10 inches and a
half above the table by a wax-stand, and under it crect-
ed apomted wire 7 inches and a half high, and one-fifth
of an inch thick, and tapering to a sharp point, and
communicating with the table; when the point (being
uppermost) is covered by the (,nd of a finger, the cou-
ductor may be full charged, and the clectromcter ¢*;
will rise to the hught mdlmtmg a f'ull charge :. but the
moment the point is unrove:ed the ball of the eleetro-

* Mr. Henley's, .
meter
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metet drops, showing ‘the/prime conductor to beé in-
stently-discharged and ‘neatly emptied of itsielectricity.
Turn the wire its blunt end upwavds (whmh@representé
+in unpomted bal) and no- such effect follows; the elecs
‘trometer a'emammg at ‘its usu'tl height when the: prime
leonducter:is charged.

7 OBSERVATION,

What quantity of lightning, & high pointed rod well
communicating with the earth may be expected to dis-
charge from the clouds silently in a short time, is yet
unlxnown, but I havc reason ﬁom a par uculal fact to
Jtlunk u gnay at ,some times be vely great. In Phila-
ddplna I had sudl a rod hxed to the top of ‘my chlm-
ey, and ehtcndmg about nme feet above it. From
the ioot of thls rod, a wire (the thlckness of a. goose-
qu1ll) came thnough a covered glass tube in the roof, and
down through the well of thc stun-uase the lower end
counected with the iron s spear of a pump On the stair-
case opposite_to my chamber -dom, the wire was, dl-
Vld@d ; the ends sepmuted about six mches, a httlc bell
on each end; [and] between the bells a little brass ball
suspended by a silk thread, to play between and strike
the bells when clonds passed with_electricity in then,
~ After having frequently drawn spurks and charged bot-
tles from the bell of the upper wire, I was one mght
waked by loud cracks on the stair-case. Starting up
and opening the door, I perceived that the brass ball,
instead: of vibrating as usual between th# bells, was re-
pelled and kept at a distance from both; while the fire
passed sometimes in very large quick cracks from bell
to bell; and sometimes in a coutinued dense white
strean, scemingly as large as my finger, whereby the

whole
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whole stair-case was enlightened as with sunshine, so
that one might see.to pick up a pin*. 'And from the
apparent quantity thus discharged, I cannot but con-
ceive that a number 4 of such .conductors must consi--
derably lessen that of any approaching cloud, before it
comes so near as to deliver its contents in a general
stroke :—An effect not to be expected from bars un-
pointed ; if the above experiment with the blunt end of
the wire is deemed pertinent to the case.

EXPERIMENT- I,

‘The pointed wire under the prime conductor conti-
nuing of the same height, pinch it between the thumb
and finger near the top, so as just to conceal the point’;
then turning the globe, the electrometer will rise and
mark the full charge. Slip the fingers down so as to
discover about half an inch of the wire, then another
half inch, and then another ; at every one of these mo-
tions discovering more and more of the pointed wire;
you will see the electrometer fall quick and propot-
tionably, stopping when you stop. If you slip down

-

# Mr, de Romas saw still greater quantitics of lightning brought down
by the wire of his kite. He had ¢ explosions from it, the noise of which
« greatly resembled that of thunder, and were heard (from without) into
# the heart of the city, notwithstanding the various noises there. The fire
# geen at the instant of the explosion had the shepe of & spindle elght
"¢ inches long and five lines in dismeter, Yet from the time of the ex-
« plosion to the ggd of the experiment, no lightning was seen above, nor
¢ any thundcr heard. At another time the streams of firc i 1ssumg from it
# were observed to be an inch thick and ten feel long.”-Sc,e Dr, Priest-
ley's History of Electricity, pages 134--6, first edition.

4 Twelve were proposed on and unear the magazines at Purflect
the
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the whole distance at once, the ball falls instantly down
to the stem.

OBSERVATION.

From this experiment it seems that a greater eﬁ‘ﬁ;t
in drawing off the lightning from the clouds may be
expected from long pointed rods, than from short ones;
I mean from such as show the greatest ]ength above the
building they are fixed on,

EXPERIMENT I1II.

Instead. of . pinching the point between the thumb
and. finger; as-in the last expm iment, keep the thumb
and finger each at near an inch distance from it, but at
the same height, the point between them. In this si-
tuation, though the point is fairly exposed to the prime
conductor, it has little or no effect; the electrometer
rises to the height of a full charge.~—~But the moment
the fingers are taken away, the ball falls quick. to the
stem.

OBSERVATION,; .

To explain this, it is supposed, that one réason of
the sudden effect produced by a long naked pointed
wire is, that (by the repulsive power of the positive
charge in the prime conductor) the natural quantity of
electricity contained:in the pointed wire is driven down
into the earth, and the point of the wire made strongly
megative ; whence it attracts the electricity of the prime
conductor more strongly . than bodies in their hatural
state would do; the small quantity of common matter in
the point, not-being able by its attractive force.to re-
tain its natural quantity of the electric fluid, against the
force of that repulsion.~~-But the finger and thumb

. being
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ibeing ssubstantidl and Llunt bodies,: though as near the
prime conductor, hold up better their own natural guan-
tity against the force of that repu]slou 5 and so, con~
tinuing ncarly in the natural state, ‘they Jomtly operate
oni'the cicctuc “fluid in' the point, opposing its descent,

‘and azdmg the point'to rethifi‘it{ Contrary to the repel-

ling power of ‘the prime couductol, whieh would drive
it down.—-And this may also serve to’ explain the dif~
ferent powers of the point in the precéding experiment,
on the slipping down the finger and thumb to different
distanu,s.

Hence is collected, that a pointed yod: erected be-
tween’ lwo tull chinnies, and very:little - higher-(an in-
sta’née of ‘which I have seen) cannot have so good an
éﬂ'eét as’ “if it hdd been ‘erected onioué of ‘the: ‘chim~
nbys, ity whole length' above it

EXPERIMENT 1V.

I, instedd of 'Y 1ong pointed wire; -n' large solid body
(to xepresent a building without a point) be brought
under and as near the primé conductor, when charged ;
the ball of ‘the electrometer will fall o littfe; and on
taking away the large body, will 7ése again.

OBSERVATION.

- Its rising again shows that the prime conductor lost
little or none of'its’ clectric charge, as it had done
through the point: the fulfing of the ball while the
large body was under the conductor therefore shows,
that a quantity of its atmosphere was drawn from. the
end where the electrumeter is placed to the part imme-
diately over the large body, and there accumulated

ready to strike ito it with its whole undiminished force,
as
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as soon as within the striking distance ; and, were the
prime conductor moveable like a cloud, it would ap-
proach the body by attraction till within that distance.
The swift motion of clouds, as driven by the winds,
probably prevents this happening so often as otherwise
it might do: for, though parts of the cloud may stoop
towards a building as they pass, in consequence of such
attraction, yet they are carried forward beyond the
striking distance before they could by their descend-
ing come within it.

EXPERIMENT vV,

Attach a small light lock of cotton to the underside
of the prime conductor, so that it may hang down to-
wards the pointed wire mentioned in the first experi-
ment. Cover the point with your finger, and the globe
being tugned, the cotton will eextend itself, stretching
down towards the finger, as at ¢; but on uncovering
the point, it instantly flies up to the prime conductor,
as at b, and continues there as long as the point is un-
covered. The moment you cover it again, the cotton
flies down again, extending itself towards the finger ;
and the same happens in degree, if (instead of the
finger) you use, uncovered, the blunt end of the wire
uppermost.

OBSERVATION,

To explain this, it is supposed that the cotton, by its
connection with the prime conductor, receives from it
a quantity of its electricity ; which occasions its being
attracted by the finger that remains still in nearly its na-
tural state. - But when a poinf is opposed to the cotton,
its electricity is thereby taken from it, faster than it

VOL. 1, 20 can
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can at a distance be supplied with a fresh quantity from
the conductor. Therefore being reduced nearer to the.
natural state, it is attracted up to the clectrified prime
conductor ; rather than down, as before, to the finger.

Supposing farther that the prime conductor repre-
sents a cloud charged with the electric fluid ; the cot-
ton, a ragged fragment of cloud (of which the under-
side of great thunder-clouds are scen to have many)
the finger, a chimney or highest part of a building.-—
We then may conceive that when such a cloud passes
over a building, some one of its ragged under-hanging
fragments may be drawn down by the chimney or other
high part of the edifice; creating thereby a more easy
communication between it and the great -cloud.---But a
long pointed rod being presented to . this fragment, may
occasion its receding, like the cotton, up to the great
cloud ; and'thereby increase, instead of lessening the
distance, so as often to make it greater than the strik-
ing distance. Turning the blunt end of @ wire upper-
most (which represents the unpointed bar) it appears
that the same good effect is not from that to be ex-
pected. A long pointed rod it is therefore imagined,
may prevent some strokes; as well as conduct others
that fall upon it, when a great body of cloud comes
on so heavily that the above repelling operation on
fragments cannot take place.

EXPERIMENT VI.

Opposite the side of the prime conductor place sepa-
rately, isolated by wax stems, Mr. Canton’s two boxes
with pith balls suspended by fine linen threads. On
each box, lay a wire six inches long and one-fifth of

“an inch thick, tapering to a sharp point ; but so laid,
as
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as that four- inches of the pointed end of one wire, and
an equal length of the blunt end of the other, may pro-
ject-beyond the ends of the boxes; and both at cight-
een Inches. distance from the prime conductor. Then
charging the prime conductor by a turn or two of the
globe, the balls of each pair will separate ; those of the
box, whence the point projects most, considerably ; the
others less. Touch the prime conductor, and those of
the .box with the blunt point will collupse, and join.
Those .connected with the point will at the same time
approach each other, t/{ within about an inch, and there
remain.
OBSERVATION. ,
This seems a proof, that though the small sharpened
part of the wire must have had a less natural quantity
in it before the operation, than the thick blunt part;
yet a greater quantity was driven down from it to the
balls. Thence it is again inferred, that the pointed rod
is rendered more negative : and farther, that if a stroke
must fall from the cloud over a building, furnished with
such arod, it is more likely to be drawn to that pointed
rod, than to a blunt one; as being more strongly ne-
gative, and of course its attraction stronger. And it
scems mare eligible, that the lightning should fall on
the point of the conductor (provided to convey it into
the earth) than on any other part of the building,
thence to proceed to such conductor. Which end is
also more likely to be obtained by the length and lofti-
ness of the rod; as protecting more extensively the
building under it,
1t has been objected, that erecting pointed rods upon
edifices, is to-invite and draw the lightning into them;
and therefore dangerous. Were such rods to be crec-
202 ted
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ted on buildings, without continuing the communication
quite down into the moist earth, this objection might
then have weight ; but when such compleat conductors
are made, the lightning is invited not into the build-
ing, but into the earth, the situation it aims at, and
which it always seizes every help to obtain, even from
broken partial metalline conductors.

It has also been suggested, that from such electric
experiments nothing certain can be concluded as to the
great operations of nature; sinceit is often seen, that ex-
periments, which have succeedéd in small, in large
have failed. It is true that in mechanies this has some-
times happened. But when it is considered that we
owe our first knowledge of the nature and operations
of lightning, to observations on such small experi~
ments; and that on carefully comparing the most ac-
curate accounts of former facts, and the exactest rela-
tions of those that have occurred since, the effects
have surprizingly agreed with the theory; it is humbly
conceived that in natural philosophy, in this branch of
it at least, the suggestion has not so much weight; and
that the farther new experiments now adduced in re-
commendation of long sharp-pointed rods, may have’
some claim to credit and consideration,

It has been urged too, that though points may have
considerable effects on a small prime conductor at small
distances; yet on great clouds and at great distances, no-
thing is to be expected from them. To this it is an-
swered, that in those small experiments it is evident
the points act at a greater than the striking distance;
and in the large way, their service is only expected where
there is such nearness of the cloud, as to endanger ¢

stroke; and there, it cannot be doubted the points
must
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must have some effect. Aud if the quantity discharged
by a single pointed rod may be so considerable as I -
have shown it; the "quantity discharged by a number
will be proportionably greater,

But this part of the theory does not depend alone on
small experiments.  Since the practice of erecting
pointed rods in Awerica (now near twenty years) five
of them have been struck by lightning, viz. Mr. Ra-
ven’s and Mr. Maine’s in South Carolina; Mr. Tucker’s
in Virginia; Mr. West’s and Mr. Moulder’s in Phila-
delphia. Possibly there may have been more that have
not come to my koowledge. But in every one of
these, the lightning did not fall upon the body of the
house, but precisely on the several points of the rods;
and, though the conductors were sometimes not suffi-
ciently large and complete, was conveyed into the earth,
without any material damage to the buildings. Facts
then in great, as far as we have them authenticated,
Justify the opinion that is drawn from the experiments
in small as above related.

It has also been objected, that unless we knew the
quantity that might possibly be discharged at one stroke
from the clouds, we cannot be 'sure we have provided
sufficient conductors; and therefore cannot depend on
their conveying away all that may fall on their poiuts,
Indeed we have nothing to form a judgment by in this
but past facts; and we know of no instance where a
compleat conductor to the wmoist carth Aas been insufli-
cient, if half an inch diameter. It is probable that
many strokes of lightning have been conveyed through
the common leaden pipes affixed to houses to carry
down the water from the roof to the ground : and there
is no account of such pipes being melted and destroyed,
as must sometimes have happened if they had been in-

203 suflicient
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sufficient. 'We can then only judge of the dimensions
proper for a conductor of lightning, as we do of those
proper for a conductor ‘of rain, by past observation. .
And as we think a pipe of three inches bore sufficient to
carry off the rain that falls on a square of 20 feet,
because we never saw such a pipe glutted by any show-
er; so we may judge a conductor of an inch diameter,
more than sufficient for any stroke of lightning that
will fall on its point. It is true that if another deluge
should happen wherein the windows of heaven are to
be opened, such pipes may be unequal to the falling
quantity ; and if God for our sins should think fit to
rain fire upon us, as upon some cities of old, it is not
expected that our conductors of whatever size, should
secure our houses against a miracle. Probably as water
drawn up into the air and there forming clouds, is dis-
posed to fall again in rain by its natural gravity, as
soon as a number of particles sufficient to make a drop
can get together ; so when the clouds are (by whatever
means) over or under-charged [with the electric fluid] to
a degree sufficient to attract them towards the carth,
the equilibrium is restored, before the difference be-
comes great beyond that degree. Mr. Lane’s electro-
meter, for limiting precisely the quantity of a shock that
is to be administered in a medical view, may serve to
make this more easily intelligible. The discharging
knob does by a screw approach the conductor to the
distance intended, but there remains fixed. Whatever
power there may be in the glass globe to collect the ful-
minating fluid, and whatever capacity of receiving and
accumulating it there may be in the bottle or glass jar;
yet neither the accumulation or the discharge ever ex-
ceeds the destined quantity. Thus, were the clouds al-
ways at a certain fixed distance from the earth, all dis-
charges
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charges would be made when the quantity accumulated
was equal to the distance: But there is a circumstance
which by occasionally lessening the distance, lessens
the discfmrge; to wit, the moveableness of the clouds,
and their being drawn nearer to the earth by attraction
when electrified ; so that discharges are thereby ren-
dered more frequent and of course less violent. Hence
whatever the quantity may be in nature, and whatever
the power in the clouds of collecting it; yet an accu-
mulation and force beyond what mankind has hitherto
been acquainted with is scarce to be expected *.
Aug. 27, 1772. ‘ .B. T.

# It may be fit to mention here, that the immediate occasion of the
dispute concerning the preference between pointed and blunt conductors
of lightning, arose as follows :--A powder-mill having blown up at Bres-
ciu, in consequence of ity being struck with lightning, the English board
of ordnance applied to their painter, Mr. Wilson, then of some uote as
an clectrician, for a method to prevent the like accident to their maga-
zines at Purflcet.  Mr. Wilson having advised a blunt conductor, and it
being understood that Dr, Franklin’s opinion, formed upon the spot, was’
for u pointed one ; the matter was referred in 1772, to tlie Royal Society,
and by them as usual, to u committee, who, after consultation, prescribed
a method conformable to Dr, Franklin’s theory., But a harmless stroke

of lightning, having under particular circumstances, fullen upon one of
the buildings and its apparatus in May 1777; the subject came agnin into
violent agitation, and was again referred to the socicty, and by the so-
ciety again referred to & new committee, which committee confirmed the
decision of the first committee, B. V.4

+ Whercver this signatarg occurs, the note is tuken from a volwme of
Dr, Franklin's writings, entitled Political, Miscellancous, and Philusophi-
cul Pieces, printed for Johnson, 1779, The editor of that volume, though
a young mun at the time, had already evinced extraordinary talents, and
was the friend and correspondent of our author.  As he has cligsen (o
withhold his name, we conccive ourselves not entitled to disclose it: but
we shall take the freedom of an acquaintance 1o use the notes accusionnlly,
deeming them in many instances valuable historiey) records,  Lditor,

20 4 TO
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TO PROFESSOR LANDRIANI, OF ITALY,

On the Utility of Electrical Conductors.
Sig, Philudelphia, Oct. 14, 1787.

I HAVE received the excellent work, Upon the Uti-
lity of electrical Conductors, which you had the goodness
to send me. Iread it with great pleasure, and beg you
to accept my sincere thanks for it.

Upon my return to this country, I found the number
of conductors much increased, many proofs of their
efficacy in preserving buildings from lightning having
demonstrated their utility. Among other instances,
my own house was one day attacked by lightning,
which occasioned the neighbours to run in to give as-
sistance, in case of its being on fire. But no damage
was done, and my family was only found a good deal
frightened with the violence of the explosion.

Last year, my house being enlarged, the conductor
was obliged to be taken down. I found, upon exami-
nation, that the pointed termination of copper, which
was originally nine inches long, and about one third of
an inch in diameter in its thickest part, had been almost
entirely melted ; and that its connection with the rod
of iron below was very slight. Thus, in the course of
time, this invention has proved of use to the author of
it, and has added this personal advantage to the plea-
sure he before received, from having been useful to
others. '

Mr. Rittenhouse, our astronomer, has informed me,
that having observed with his excellent telescope, many
conductors that are within the field of his view, he has

remarked
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remarked in various instances, that the points were
melted in like manner. There is no example of a house,
provided with a perfect conductor, which has suffered
any considerable damage; and even those which are
without them have suffered little, since conductors have
come common in this city.

B. FRANKLIN.

TO JOHUN PRINGLE, M. D. AND F. R. S.

On the Effects of Electricity in paralytic Cases.
Sir, Craven-street, Dec. 21, 1757.

IN compliance with your request, I send you the
following account of what I can at present recollect
relating to the effects of electricity in paralytic cases,
which have fallen under my observation.

Some years since, when the news-papers made men-
tion of great cures performed in Italy and Germany,
by means of electricity, a number of paralytics were
brought to me from different parts of Pensylvania, and
the neighbouring provinces, to be electrised, which I
did for them at their request. My method was, to
place the patient first in a chair, on an electric stool,
and draw a number of large strong sparks from all parts
of the affected limb or side. Then I fully charged two
six-gallon glass jars, cach of which had about three
square feet of surface coated; and I sent the united
shock of these through the affected limb or limbs, re-
peating the stroke commonly three times each day.
The first thing observed, was an immediate greater sen-

sible
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sible warmth in the Jame limbs that had received the
stroke than in the others; and the next morning the
patients usnally related, that they bad in the night felt
a pricking sensation in the flesh of the paralytic limbs;
and would sometimes show a number of small red spots,
which they supposed were occasioned by those prick-
ings, The limbs, too, were found more capable of vo-
luntary motion, and seemed to receive strength, A
man, for instance, who could not the first day lift the
lame hand from off his knee, would the next day raise
it four or five inches, the third day higher; and on the
fifth day was able, but with a feeble languid mouon, to
take off his hat. These appearances gave great spirits
to the patlents, ‘and made thun hope a perfeet cure;
but I do not remember that I ever saw any amendment
after the fifth day; which the Dpatients perceiving,
and finding the shocks pretty scvere, they became dis-
couraged, went home, and in a short time relapsed ; so
that I never knew any advantage from electricity in
palsies that was permanent. And how far the‘upparent
temporary advantage might arise from the excreise in
the patients journey, and coming daily to my house, or
from the spirits given by the hope of success, enabling
them to exert more strength in moving their limbs, 1
will not pretend to say.
.- Perhaps some permanent advantage might have been
obtained, if the electric shocks had been accompanied
with proper medicine and regimen, under the direction
a skilful physiciun It may be, too, that a few great
strokes, as given in my method, may not be so proper
-as many small ones; since by the account from Scot-
Jand of a case, in which two hundred shocks from a
phial were given daily, it scems, that a perfect cure has
heen
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‘been made.  As to any- uncommon strength supposed
10 be in the machine used in that case, I imagine it
could have no share in the effect produced; since the
strength of the shock from charged glass, is in propor-
tion to the quantity of surface of the glass coated ; so
‘that my shocks from those large jars, must have been
much greater than any that could be received from a
phial held in the hand. :

I am, with great respect, Sir,
Your most obedient Servant,

B. FRANKLIN.

Electrical Experiments on dmber,
Saturday, July 3, 1762.

TO try, at the request of a friend, whether ambes
finely powdered might be melted and run together
again by means of the electric fluid, I took a picce of
small glass tube, about two inches and a half long, the
bore about one-twelfth of an inch diameter, the glass
itself about the same thickness; I introduced into this
tube some powder of amber, and with two picces of
wire nearly fitting the bore, one inserted-at one end,
the other at the other, 1 rammed- the powder hard be-
tween them in the middle of the tube, where it stuck
fast, and was in length about half an inch, Then leav-
ing the wires in the tube, 1 made them part of the elec-
tric circuit, and discharged through them three rows of
my case of bottles. The event was, that the glass was
broke into very small picces and those dispersed with

violenee
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violence in all directions. As I did not expect this, 1
had not, as in other experiments, laid thick paper over
the glass to save my eyes, so several of the pieces struck
my face smartly, and one of them cut my lip a little so
as to make it bleed. I could find no part of the amber;
but the table where the tube lay was stained very black
in spots, such as might be made by a thick smoke
forced on it by. a blast, and the air was filled with a
strong smell, somewhat like that from burnt gunpowder.
‘Whence 1 imagined, that the amber was burnt, and
had exploded as gunpowder would have done in the
same circumstances.

That I might better see the effect on the amber, I
made the next experiment in a tube formed of a card
volled up and bound strongly with packthread. Its
bore was about one-eighth of an inch diameter. I
rammed powder of amber into this as I had done in the
other, and as the quantity of amber was greater, I in-
creased the quantity of electric fluid, by discharging
through it at once five rows of my bottles. On open-
ing the tube, I found that some of the powder had ex-
ploded, an impression was made on the tube, though it
was not hurt, and most of of the powder remaining was
turned black, which I suppose might be by the smoke
forced through it from the burned part : some of it was
hard; but as it powdered again when pressed by the
fingers, 1 suppose that hardness not to arise from melt-
ing any parts in it, but merely from my ramming the
powder when I charged the tube.

B. TRANKLIN.

TO
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TO THOMAS RONAYNE, ESQ. AT CORKE®¥.
On the Electricity of the Fogs in Ireland,

S1R, London, April 20, 1766.

I HAVE received your very obliging and very inge-
nious letter by Captain Kearney. Your observations
upon the electricity of fogs and the air in Ireland, and
upon different circumstances of storms, appear to me
very curious, and I thank you for them. There is not,
in my opinion, any part of the earth whatever which is,
or can be, naturally in a state of negative electricity :
and though different circumstances may oceasion an
inequality in the distribution of the fluid, the equili-
brium is immediately restored by means of its extreme
subtilty, and of the excellent conductors with which
the humid earth is amply provided. I am of opinion,
however, that when a cloud, well charged positively,
passes near the earth, it repels and forces down into the
earth that natural portion of electricity, which exists
pear its surface,-and in buildings, trees, &c. 50 as ac-
tually to reduce them to a negative state before it
strikes them. I am of opinion too, that the negative
state in which you have frequently found the balls,
which are suspended from your apparatus, is not always
occasioned by clouds in a negative state; but more
commonly by clouds positively electrified, which have
passed over them, and which in their passage have re-
pelled and driven off a part of the electrical matter,

» This letter is traunslated from the French edition of Dr. Franklin’s
works, us ave also all that follow, to the Appendix, the one to Miss Stee
phenson excepted, Editor. -

2 which
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which naturally existed in the apparatus; so that what
remained after the passing of the clouds, diffusing
itself uniformly through the apparatus, the whole be-
came reduced to a negative state.

If you have read my experiments made in continua-
tion of those of Mr., Canton, you will rcadily under-
stand this; but you may casily make a few experiments,
which will clearly demonstrate it. Let a common glass
be warmed before the-fire that it may coniinuc very
dry for some time; set it upon a table, and place
. upon it. the small box made use of by Mr. Canton, 50
that the balls may hang a little beyond the edge of the
table. - Rub another glass, which has pzckusly becn
warmed in a similar. manner, with a picce of black silk
or a silk handkercheif, in order to elecurify it. Hold
then the glass above the little box, at about the distance
of three or four inches from that part, which is most
distant from the balls; and you will see the balls sepa-
rate from each other; being positively electrified by
the natural portion of electricity, which was in the box,
and which is driven to the further part of it by the re-
pulsive power of the atmosphere in the excited glass.
Touch the box near the little balls (the excited glass
continuing in the same state) and the halls will again
unite; the quantity of electricity which had been driven
to this part being drawn off by your finger. Withdraw
then both your finger and the glass at the same instant,
and the quantity of electricity wlnch remained in the
box, uniformly diffusing itsclf, the balls will again be
scparated; being now in a negative state. While
things arc in this situation, bcgih once more to excite
your glass, and hold it above the box, but not too near,
and you will find, that when brought within a certain

distance,
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distance, the balls will at first approach each other;
being then in a natural state. In proportion as the
glass is brought nearer, they will again separate, being
positive. When the glass is moved beyond them, and
at some little farther distance, they will unite again,
being in a natural state. When it is entircly removed,
they will separate again, being then made negative. Thé
excited glass in this experiment may represent a cloud
positively charged, which you sce is capable of produc-
ing in this manner all the different changes in the ap¢
paratus, without the least necessity for aupposmg any
negative cloud.

-T am nevertheless fully convinced, that these are ne-
gative clouds; because they sometimes absorb, through
the medium of the apparatus, the positive electricity of
a large jar, the hundredth part of which the apparatus
itself would have not been able to recéive or contain at
once. In fact, it is not difficult to conceive, that a
large cloud, highly charged positively, may reduce
smaller clouds to a negative state, when it passes above
or near them, by forcing a part of their natural portion
of- the fluid ‘either to their inferior surfaces, whence
it may strike into the earth, or to the opposite side,
whence it may strike into the adjacent clouds; so that
when the large cloud has passed off to a distance; the
small clouds shall remain in a negative state, exactly
like the apparatus; the former (like the latter) being
frequently insulated bodies, having communication nei-
ther with the earth nor with other clouds. Upon the
same principle it may easily be conceived, in what
manner a large negative cloud may render others
posntwc.

The experiment which you mention, of filing your

glass,
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glass, is analogous to one which I made in 1751, or
1752. I had supposed in my preceding letters, that
the pores of glass were smaller in the interior parts
than near the surface, and that on this account they
prevented the passage of the electrical fluid. To prove
whether this was actually the case or not, I ground one
of my phials in a part where it was extremely thin,
grinding it considerably beyond the middle, and very
near to the opposite superficies, as I found, upon break-
ing it after the experiment. It was charged neverthe-
less after being ground, equally well as before, which
convinced me, that my hypothesis on this subject was
erroneous. It is difficult to conceive where the im-
mense superfluous quantity of electricity on the charged
side of a glass is deposited.
I send you my paper concerning meteors, whlch was
lately published here in the Philosophical Transactions,
_immediately after a paper by Mr. Hamilton on the
same subject.

I am, Sir, &ec.

B. FRANKLIN.

Mode of ascertaining, whether the Power, giving a Shock
to those who touch either the Surinam Eel, or the Tor-
pedo, be electrical.

1. Touch the fish with a stick of dry sealing-wax, or
a glass rod, and observe if the shock be communicated
by means of those bodies.
Touch the same fish with an iron, or other metalline
rod. ‘
If
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‘If the shock be communicated by the latter body,
and not by the others, it is probably not tht mechanical
effect, as has been supposed, of some muscular action
in the fish, but of a subtile fluid, in this respect analo-
gous at least to the electric fluid.

2. Observe farther, whether the shock can be con-
veyed without the metal being actually in contact with
the fish, and if it can, whether, in the space between,
eny light appear, and a slight noise or crackling be
heard.

If so, these also are properties common to the elec-
tric fluid.

3. Lastly, touch the fish with the wire of a small
Leyden bottle, and if the shock can be received across,
observe whether the wire will attract and repel light
bodies, and you feel a shock, while holding the bottle
in one hand, and touching the wire with the other.

If so, the fluid, capable of producing such eflects
seems to have all the known properties of the electric
fluid.

AppitioN, 12th August, 1772,

In Consequence of the Experiments and Discoveries made
in France by Mr. W alsh, and communicated by him to
Dr. Franklin.

Let several persons, standing on the floor, hold
hands, and let one of them touch the fish, so as to re-
ceive a shock. 1f the shock be felt by all, place the
fish flat on a plate of metal, and let one of the persons
holding hands touch this plate, while the person far-
thest from the plate touches the upper part of the fish
with a metal rod: then observe, if the force of the

YOL. L. AP shock
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shock be the same as to all the persons forming the
circle, or is stronger than before.

Repeat this experiment with this difference: let two
or three of the persons forming the circle, instead of
holding by the hand, hold each an uncharged electrical
bottle, so that the little balls at the end of the wires
may touch , and observe, after the shock, if these wires
will attract and repel light bodies, and if a ball of cork,
suspended by a long silk string between the wires, &
little distance from the bottles, will be alternately at-
tracted and repelled by them.

TO M. DUBOURG.
On the Analogy between Magnetism aud Electricity.

-Si1r, London, March 10, 1778.

AS to the magnetism, which seems produced by
electricity, my real opinion is, that these two powers of
nature have no affinity with each other, and that the
apparent production of magnctism is purely accidental.
The matter may be explained thus:

1st, The earth is a great magnet.

2dly, There is a subtile fluid, called the magnetic
fluid, which exists in all ferruginous bodies, equally
attracted by all their parts, and equally diffused through
their whole substance ; at least where the equilibrium
is not disturbed by a power superior to the attraction.
of the iron,

3dly, This natural quantity of the magnetic fluid,
which is contained in a given piece of iron, may be put

in
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in motion so as to be more rarefied in onc part and
more condensed in another; but it cannot be withdrawn
by any force that we are yet made acquainted with, so
as to leave the wholc in a negative state, at least rcla-
tively to its natural quantity; neither can it be intro-
duced so as to put the iron into a positive state, or ren-
der it plus. In this respect, therefore magnetism differs
from electricity.

4thly, A piece of soft iron allows the magnetic fluid
which it contains to be put in motion by a moderate
force, so that being placed in a line with the magnetic
pole of the earth, it inmediately acquires the proper-
ties of a magnet; its magnetic fluid being drawn or
forced from one extremity to the other; and this effect
continues as long as it remains in the same position,
one of its extrewmities becoming positively magnetised,
and the other negatively. This temporary magnetism
ceases as soon as the iron is turned east and west, the
fluid immediately diffusing itself cqually through the
whole iron, as in its natural state.

5thly, The magnetic fluid in hard iron, or steel, is put
in motion with more difliculty, requiring a force greater
than the earth to excite it; and when ounce it has been
forced from one extremity of the steel to the other, it
is not casy for it to return; and thus a bar of steel is
converted into a permanent magnet.

6thly, A great heat, by expanding the substance of
this steel, and increasing the distance between its par-
ticles, affords a passage to the electric Hluid, which is
thus again restored to its proper equilibrium; the bar
appearing no longer to possess magnetic virtue,

7thly, A bar of steel which is not magneuc, bemg
placed in the same position, 1ela;1\43]y o the pole of

2r2 the
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the earth, which the magnetic needle assumes, and in
this position being heated and suddenly cooled, be-
comes a permanent magnet. The reason is, that while
the bar was hot, the magnetic fluid which it natuvally
contained was easily forced from one extremity to the
other by the magnetic virtue of the earth ; and that the
hardness and condensation, produced by the sudden
cooling of the bar, retained it in this state without per-
mitting it to resume its original situation.

sthly, The violent vibrations of the particles of 2
steel bar, when forcibly struck in the same position, se-
parate the particles in such a manner during their vi-
bration, that they permit a portion of the magnetic
flnid to pass, influenced by the natural magnetism of
the earth; and it is afterwards so forcibly retained by
the re-approach of the particles when the vibration
ceases, that the bar becomes a permanent magnet.

9thly, An electric shock passing through a ncedle in
a like position, and dilating it for an instant, renders it,
for the same reason, a permanent magnet; that is, not
by imparting magnetism to it, but by allowing its pro-
per magnetic fluid to put itself in motion.

10thly, Thus, there is not in reality more magnetism
in a given piece of steel after it is become magnetic,
than existed in it before. The natural quantity is only
displaced or repelled.  Hence it follows, that a strong
apparatus of magnets may charge millions of bars of
steel, without communicating to them any part of its

;proper magnetism ; only putting in motion the magnet-
ism which already existed in’ these bars.

1 am chiefly indebted to that excellent philosopher
of Petersburgh, Mr. ZEpinus, for this hypothesis, which
appears to me equally ingenions and solid.  I'suy, chicfly,

2 because



ELECTRICITY. 418

because, as it is many years since I read his book, which
I have left in Awmerica, it may happen, that T may have
added to or altered:.it in some respect; and if 1 bave-
misrepresented any: thing, the error ou ght to be charged
to my account.’ : .

If this hypothesis appears admissible, it will serve as
an answer to the greater part of your questions. Ihave
only one remark to add, which is, that however great
the force is of magnetism employed, you can only con-
vert. a gi\;en portion of steel into, a magnet of a force
proportioned to its capacity of retaining its magnetic
fluid in the new position in which it is placed, without
letting it return. Now this power is different in differ-
ent kinds of steel, but lunited in all kinds whatever.

B. FRANKLIN.

TO MESSRS. DUBOURG AND D ALIBARDY,
Congerning the Mode of rendering Meat tender by Electricity.

MY DEAR FRIENDS,

MY answer to your questions concerning the mode
of rendering meat tender by electricity, can only be
founded upon conjecture; for T have not experiments.
enough to warrant the facts. All that I can say at pre-
sent is, that I think clectricity might be employed for
this purpose, and 1 shall state what f'ollows as the ob-
servations or reasons, which make me presume so.

It has been observed, that lightning, by mlefymg

#* This letter hus no dute, but the one to which it is an enswer is dated
May 3, 1773, Lditor.

273 and
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and reducing into vapour the moisture contained in
solid wood, in an oak, for instance, has forcibly sepa-
rated its fibres, and broken it into small splinters;
that by penetrating intimately the hardest metals,’ as
iron, it has separated the parts in an instant, so as to
convert a perfect solid into a state of fluidity: it is not
then improbable, that the same subtile matter, passing
through the bodies of animals with rapidity, should pos-
sess sufficient force to produce an effect nearly similar.

The flesh of animals, fresh killed in the usual man-
ner, is firm, hard, and not in a very eatable state, be-
cause the particles adhere too foreibly to ¢ach other.
At a certain period, the cohesion is weakened and in
its progress towards putrefaction, which tends to pro-
duce a total separation, the flesh becomes what we call
tender, or is in that state most proper to be used as our
food.

It has frequently been remarked, that animals killed by
lightning putrify immediately. This cannot be invari-
ably the casc, since a quantity of lightning sufficient to
kill, may not be suflicient to tear and divide the fibres
and particles of flesh, and reduce them to that tender
state, which is the prelude to putrefaction. Hence it is,
that some animals killed in this manner will keep longer
than others.  But the putrefaction sometimes proceeds
with surprising celerity. A respectable person assured
me, that he once knew a remarkable instance of this:
A-whole flock of sheep in Scotland, being closely assem-
bled under a tree, were killed by a flash of lightning;
and it being rather late in the evening, the proprietor,
desirous of saving something, sent persons early the
next morning'to flay them; but the putrefaction was
such, and the stench so abominable, that they had not

the
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the courage to execute their orders, and the bodies
were accordingly buriéd in their skins. Itis not unrea-
sonable to presume, that between the period of their
death and that of their putrefaction, a time intervened
in which the flesh might be only tender, and only suffi-
ciently so to be served at table. Add to this, that per-
sons, who have eaten of fowls killed by our feeble imi-
tation of lightning (clectricity) and dressed immediately,
have asserted, that the flesh was remarkably tender.

The little utility of this practice has perhaps prevent-
ed its being much adopted.  Tor though it sometimes
happens, that a company unexpectedly arriving at a
country-house, or an unusual conflux of travellers to an
inn, may render it necessary, to kill a number of ani-
mals for immediate use; yet as travellers have com-
monly a good appetite, little attention has been paid to
the trifling inconvenience of having their meat a little
tough. As this kind of death is nevertheless more sud-
den, and consequently less severe, than any other, if this
should operate as a motive with compassionate persons
to enploy it for animals sacrificed for their use, thqy
may conduct the process thus:

Having prepared a battery of six large glass jars
(cach from 20 to 24 pints) as for the Leydeun experi-
ment, and having established a communication, as usual,
from the interior surface of each with the prime con-
ductor, and having given themn a full charge (which
with a good machine may be executed in a few mi-
nutes, and may be cstimated by an electrometer) a
chain which communicates with the exterior of the jars
must be wrapped round the thighs of the fowl; after
which the operator, holding it by the wings, turned back
and made 1o touch bebind, mwst raise it so high that

' P4 the
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the head may reccive the first shock fram” the prime-
conductor. The animal dies instantly. Let the head -
be immediately cut off to make it bleed, when it' may

be plucked and dressed immediately. This quantity of
electricity is supposed sufficient for a turkey Of ten -
pounds weight, and perhaps for a lamb. Experience -
alone will inform us of the requisite proportions for:
animals of different forms and ages. Probably not less

will be required to render a small bixd, which is very:
old, tender, than for a larger one, which is young. It

is easy to furnish the requisite quantity of electricity,

by employing a greater or less number of jars. As six

jars, however, discharged at once, are capable of giving

a very violent shock, the operator must be very circum-
spect, lest he should happen to make the experiment
on his own flesh, instead of that of the fowl.

B.FRANKLIN.

TO M. DUBOURG.

In Answer to some Queries concerning the Choice of Glass
Jor the Leyden Experiment.

Sir, London, June 1, 1773.
I WISH, with you, that some chemist (who should,
if possible, be at the same time an electrician) would, in
pursuance of the excellent hints contained in your let-
ter, undertake to work upon glass with the view you
have recommended. By means of a perfect knowledge
of this substance, with respect to its electrical qualities,
we might proceed with more certainty, as well in mak-
ing our own experiments, as in repeating those, which *
have
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have been made by others in different countries, which
I believe have frequently been attended with different
success on account of differences in the glass employed,”
thence occasioning frequent misunderstandings and
contrariety of opinions.

There is another circumstance much to be desired
with respect to glass, and that is, that it should not be
subject to break when highly charged in the Leyden
experiment. I have known eight jars broken out of
twenty, and at another time, twelve out of thirty-five,
A similar loss would greatly discourage electricians desi-
yous of accumulating a great power for certain experi-
ments.-—We have never been able hitherto to account
for the cause of such misfortunes. The first idea which
occurs is, that the positive electricity, being accumulat-
ed on onc side of the glass, rushes violently through it,
in order to supply the deficiency on the other side and
to restore the equilibrium.  This however I cannot
conceive to be the true reason, when I consider, that a
great number of jars being united, so as to be charged
and discharged at the same time, the breakipg of a sin-
gle jar will discharge the whole; for, if the accident’
proceeded from the weakness of the glass, it is not pro-
bable, that eight of them should be precisely of the same
degree of weakness, as to break every one at the same
instant, it being more likely, that the weakest should
break first, and, by breaking, sccure the rest; and
agoin, when it is nccessary to produce a certain effect,
by means of the whole charge passing through a deter-
mined circle (as, for instance, to melt a small wire) if
the charge, instead of passing in this circle, rushed
through the sides of the jars, the intended effect would
not be produced ; which, however, is contrary to fact.’

For
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Tor these reasons, I suspect, thatthere is, in the sub-
stance of the glass, cither some little globules of air, or
some portions of unvitrified sand or salt, into which a
quantity of the electric fluid may be forced during the
charge, and there retained till the general discharge :
and that the force being suddenly withdrawn, the clas-
ticity of the fluid acts upon the glass in which it is
inclosed, not being able to escape hastily without break-
ing the glass. I offer this only as a conjecture, which
1 leave to others to examine. ‘

The globe which I had that could not be excited,
though it was from the same glass-housce which furnish-
ed the other excellent globes in my possession, was not
of the same frit, The glass which was usually manufac-
tured there, was rather of the green kind, and chicfly
intended for drinking-glasses and bottless; but the
proprietors being desirous of attemnpting a trial of white
glass, the globe in question was of this frit. The glass
not being of a perfect white, the proprietors were dissa-
tisfied with it, and abandoned their project. I suspect-
ed that too great a quantity of salt was admitted into
the composition ; but I am no judge of these matters.

B. FRANKLIN.

TO MISS STEPIIENSON.

Copcerning the Leyden Bottle.
London, March 22, 1768.

1 MUST retract the charge of idleness in your stu-
dies, when 1 find you Lave gone through the doubly dif
ficult
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ficult task of reading so big a book, on an abstruse sub-
ject, and in a foreign language.

In answer to your question concerning the Leyden
phiai.--The hand that holds the bottle receives and
conducts away the electric fluid that is driven out of
the outside by the repulsive power of that which is
forced into the iuside of the bottle. As long as that
power remains in the same situation, it must prevent
the return of what it had expelled ; though the hand
would readily supply the quantity if it could be
received.

Your affectionate friend,

B. FRANKLIN,

APPENDIX,
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APPENDIX.

No. 1%,

The early LerTERS of Dr. Franklin on Electricity hav-
ing been translated into French, and printed at Paris;
the Abbe Mazeas, in @ Letter to Dr. Stephen Hales,
dated St. Germain, May 20, 1752, gives the following
Account (printed in the Philosophical Transactions) of
the Experiment made at Marly, in Pursuance of that
proposed by Mr. Franklin, Puages 227, 228.

Sin,

THE Philadelphian experiments, that Mr. Collinson,
a member of the Royal Society, was so kind as to com-
municate to the public, having been universally ad-
mired in France, the king decsired to see them per-
formed. Whercfore the Duke D’Ayen offered his
majesty his country-house at St. Germain, where
M. de Lor, master of experimental philosophy, should
put those of Philadelphia in execution. His majesty
saw them with great satisfaction, and greatly applauded
Messieurs Franklin and Collinson. Thesc applauscs of
his majesty having excited in Messieurs de Buffon,
I’Alibard, and de Lor, a desire of verifying the con-

* Soe the paragruph betwcen brackets, page 267.
Jectures
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jectures of Mr. Tranklin, upon the analogy of thunder
and clectricity, they prepared themselves for making
the experiment. ’

M. D’Alibard chose for this purpose, a garden situ-
ated at Marly, where he placed upon an electrical body
a pointed‘bar of iron, of forty teet high. On the 10th
of May, twenty minutes past two in the afternoon, a.
stormy cloud having passed over the place where the
bar stood, those that were appointed to observe it, drew
near, and attracted from it sparks of fire, perceiving the
same kind of commotions as in the common electrical
experiments.

" 'M. de Lor, sensible of the good success of this expe-
riment, resolved to repeat it at his house in the Estra-
pade, at Paris. He raised a bar of iron ninety-nine feet
high, placed upon a cake of resin, two fect square, and
three inches thick. On the 18th of May, between four
qand five in the afternoon, a stormy cloud having passed
‘over the bar, where it remained half an hour, he drew
sparks from the bar, like those from the gun barrel,
when, in the electrical experiments, the globe is only
rubbed by the cushion, and they produced the same
noise, the same fire, and the same crackling. They
drew the strongest sparks at the distance of nine lines,
while the rain, mingled with a little hail, fell from the
‘cloud, without either thunder or lightning; this cloud
‘being, according to all appearance, only the conse-
quence of a storm, which happened elsewhere,

I am, with a profound respect,

Your most humble and obedieut servant,
G. MAZEAS.

A more
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A more particular Account of the Circumstances and Suc-
cess of this extraordinary Experiment was laid before the
Royal Academy of Sciences at Paris, three Days after-
wards, in a Memorial by M. D’ Alibard, viz.

EXTRAIT D'UN MEMOIRE
DE M. D'ALIBARD,

L a ? Académie Royale des Sciences, le 13 Mai, 1752.

“ EN suivant la route que M. Franklin nous a tracée,
¢ j’ai obtenu une satisfaction complette. Voici les pré-
« paratifs, le proctdé & le succés.

“ 1° Jai fait faire 2 Marly-la-ville, située 4 six licues
“ de Paris au milieu d’'une belle plaine dont le sol est
« fort &levé, une verge de fer ronde, d’environ un pouce
“ de diamctre, longue de 40 pieds, & fort pointué par
“ gon extrémité supérieure; pour lui ménager une
“ pointe plus fine, je Pai fait armer d’acier trcxr{pé &
“ ensuite brunir, au défaut de dorure, pour la préserver
¢ de la rouille; outre cela, cette verge de fer est courbée
“ vers son extrémité inférieure en deux coudes a angles
“ aigus quoiqu’arrondis; le premier coude est éloigné
“ de deux pieds du bout inférieur, & le second est en
 sens contraire 4 trois pieds du premler.

« g, J'ai fait planter dans un jardin trois gmsacs
« perches de 28 4 29 pieds, disposées en triangle, &
¢ éloignées les unes des autres d’environ huit pieds ;
« deux de ces perches sont contre un mur, & la troi-

“ sieme

-

IS
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« gieme est au-dedans du jardin. Pour les affermir
¢ toutes ensemble, lon 4 cloué sur chacune des entre-
-« toises 4 vingt pieds de hauteur; & comme le grand
“ vent agitoit encore cette espéce d’¢difice, I'on a at-
¢ taché au haut de chaque perche de longs cordages,
“ qui tenant lieu d’aubans, répondent par le bas A de
“ bons piquets fortement enfoncés en terre A plus de
s Q0 pieds des perches.

« go, Jai fait construire entres les deux perches voi-
¢ gines du mur, & adosser contre ce mur une petite
« guerite de bois capable de contenir un homme & une
“ table.

« 40, J'ai fait placer au milien de la guérite une pe-
« titc table d’environ un demi-pied de hauteur; & sur
« cette table j’ai fait dresser & affermir un tabouret elec-
“« trique. Ce tabouret n’est autre chose qu’une petite
« planche quarrée, portée sur trois bouteilles & vinj; il

¢ nest fait de cette maticre que pour suppléer an defaut
s d'un ghtean de résine qui me manquoit.

s« 5°. Tout étant ainsi préparé, j’ai fait elever perpen-
« diculairement la verge de fer au milien des trois
< perches, & je I'ai affermie en Pattachant 4 chacune
“ des perches avee de forts cordons de soie par deux
« endroits seulement. Les premiers liens sont aun haut
« des perches, environ trois pouces au-dessous de leurs
« extrémités supérieures; les seconds vers la moitié de
« Jeur hauteur. Le bout inférieur de la verge de fer cst
#'golidement appuyé sur le milicu du tabouret electri-
« que, olt j’ai fait creuser un trou propre i le recevoir.

"« °. Comme il étoit important de garantir de la
« pluic le tabouret & les cordons de soie, parce qu'ils
« Jaisseroient passer la matiére électrique s'ils etoient
« mouillés, j'ai pris les précautions necessaires pour en

6 « empécher.
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« empécher. Clest dans cette vué que j'ai mis mon tas
“« bouret sous la guérite, & que javois fait courber
“ ma verge de fer A angles aigus; afin que Teau qui
¢ pourroit couler le long de cette verge, ne plit arriver
“ jusques sur le tabouret. Clest aussi dans le méme
* dessein que jai fait clouer sur le haut & au milieu de
“ mes perches, 4 trois pouces au-dessus des cordons de
““ soie, des especes de boites formées de trois petites
“ planches d’environ 15 pouces de long, qui couvrent
“ par-dessus & par les cotes une pareille longueur des
¢ cordons de soie, sans leur toucher,
« 11 s'agissoit de faire, dans le tems de l'orage, deux
‘ observations sur cette verge de fer ainsi disposée;
“ Pune étoit de remarquer & sa pointe une aigrette lumi-
“ peuse, semblable & celle que on appergoit 2 la pointe
“ d’une aiguille, quand on Poppose assez prés d’un corps
¢ actuellement électrisé ; Pautre étoit de tirer de la verge
« de fer des étincelles, comme on en tire du canon de
“ fusil dans les expériences électriques; & afin de se
¢ garantir des piquires de ces étincelles, j’avois attaché
¢ le tenon d'un fil d’archal au cordon d’une longue
¥ fiole pour lui servir de manche. . . .
“ Le Mercredi 10 Mai 1752, entre deux & trois
“ heures aprés midi, le nommé Coiffier, ancien
“ dragon, que javois chargé de faire lcs observations
“ en mon absence, ayant entendu un coup de tonnerre
“ assez fort, vole aussitdt & la machine, prend la fiole
« avec le fil d’archal, présente le tenon du fil 4 la verge,
“ en voit sortir une petite &tincelle brillante, & en en-
¢ tend le pétillement; il tire unc seconde étincelle plus
« fort que la premiere & avec plus de bruit! il appelle
« ges voisins, & cnvoie chercher M. l¢ Prieur. Celui~
“ ci accourt de toutes ses forces; les paroissiens voyant
“la

S
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«lp précipitation ‘de leur: curé, simaginent que  le
« paiwre‘()oi{ﬁ‘ér a 6te tué du tonnerre; Pallarme se ré-
« pand dans le village: la gréle qui survient n’empéche
¢ point le troupeau du suivre son pasteur: Cet;honnéte
«ieaclésiastique arrive ‘prés- de la machine, & voyant
. quiil'n’y ‘avoit point de danger, met'lui-méme Ja main
«:9, locavre & tire de fortes-étincelles, Liamuée.d’orage
t.&:de gréle ne fut pas plus d'un quart-d’heure A passer
« au'zénith de notre machine, & Pon nentendit .que ce
« geul coup de tonnerre. Sitdt que le nuage fut passé,
«.& quonme tira .phis .d’étincelles de la verge de fer,
¢« M- le Priewt de-Marly fit partir le sieur Coiftier lui-
¢« méme, pour m’appoxter la lettre suivante, qu'il m’ecri~
¢ vit a.la hite..

- Je wous annonce, Monsieur, ce quie veus attendez : Péxpé-
rience est complette. A wjourd’hui & dewx heures 20 minutes
apiés'\midi,l le tonnerve u grondé directement sur Marly; le
coup a été assez fort.  Llenvie de'vous obliger, & la curiosité
mlont - tiré de mon fuuteiitl, o0 jétois occupé d lire: je suis
allé chez Coiffier, qui déja m’avoit dépéché un. enfant que
Jai rencontré en. chemin, pour me prier de veenir; jai
doublé le pas & travers un torvent de gréle.  Arrivé d len-
droitvon est placte la tringle coudée, 7 ai présenté le fil d'ar-
chal, en evangant successivement vers la tringle, @ un pouce
& demi, ou environ ; il est sorti de la tringle une petite co-
lonne de fer bleudtre sentant le soufre, qui -venoil frapper
avec une extréme vivacité le tenon du fit d’archal; & occasi-
onnoit un bruit semblable & celui quon feroit en frappant
sur la tringle avec une clef. J'ai répeté Uexpérvience au
moins six _fois dans Pespace. denviron quatre minutes, i
présence de plusieurs personnes, & chague expérience que Jui
faite'a duré Uespace d’un pater & dun ave. J'ai vouln

vOoL. L, 20 conlinuer ;
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continuer; Uaction du feu Sest ralentie pew & peu; jai ap«
proché plus prés, & Wi plus tiré que quelques étincelles, &
enfin rien w'ai paru.

Le coup de tonmerre qui a occasionné cet évenénement,
wa éte suivi daucun autre; tout Sest terminé par une abon-
dance de gréle.  J'étais si occrpé dans le moment de expé-
rience de ce que voyois, qu'ayant éte frappé au bras un pew
au-dessus du coude, je ne puis dire si cest en touchant au fil
d'archal ou & la tringle: je ne me suis pas plaint du mal
que m’'avoit fuit le. coup doms le moment que je Uai regus
mais comme la douleur continuoit, de retour chez moi, j'at
découvert mon bras en présence de Coiffier, & nous avons ap-
pergu une meurtrissure tournante autour du brass, semblable
a celle que feroit un coup de fil darchal, si jen avois été
Srappé d nud. En revenant de chez Coiffier, j'ai recontré
M. le Vicaire, M. de Milly, et le Mattre d’école,d qui j'at
rapporté ce qui venoit d'arriver; ils se sont plaints tous les
trois qulils sentoient une odeur de soufre qui les frappoit da~
vantage & mesure qu'ils Sapproichient de moi: jai porté
chez moi la méme odeur, & mes domestiques sen sont ap~
pergus sans que je leur aye vien dit.

Voild, Monsieur, un récit fait & la hte, mais naif & vrai
que j atteste, & vous pouvez assurer que je suis prét d rendre.
témoignage de cet événement dans towtes les occasions. Cof=
fier a été le premier qui a fait Uexperience & la répétée
plusieurs foisy ce West qua Doccasion de ce quil a vu qu'il
m’a envoyé prier de venir. S'il étoit besoin d'autres té-
moins que de lui & de moi, vous les trouveriez. Coiffier
presse pour partir. :

Je suis avec une respectucuse considération, Monsieur,
wvotre,&c. signé RavLer, Prieur de Marly. 10 Maz, 1752,

« QOn voit, par le détail de cette lettre, que le fait est

“ agsez bien constaté pour ne Jaisser aucun doute ad ce
& SUJCt.
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¢ gujet. Le porteur m'a assuré de vive voix qu’il avoit
« tiré pendant prés d'un quart-d’heure avant que M. le
« Prieur arrivit, en présence de cing ou six personnes,
« des étincelles plus fortes & plus bruyantes que celles
« dont il est parlé dans la lettre. Ces premieres per-
¢« gonnes arrivant successivement, n’osient approcher
¢« qu'd 10 ou 12 pas de la machine ; & 2 cette distance,
« malgré le plein soleil, ils voyoient les étincelles & en-
« tendoient le bruit. . . . ... ..

« Il résulte de toutes les exptriences & observations
“ que jal rapportées dans ce mémoire, & surtout de la
« derniere expérience faite 4 Marly-la-ville, que la
« matiere du tonnerre est incontestablement la méme
« que celle de l'électricité. L’idée qu'en a eu M.
« Franklin cosse d’8tre une conjecture: la voild de-
“ venue une réalité, & j'ose croire que plus.on appro-
« fondira tout ce qu'il a- publié sur P'electricité, ‘plus on
« reconnoitra combien la physique lui est redevable
« pour celte partie.”

Letter of Mr. W. Watson, F. R. 8. to the Royal Society,
concerning the electrical Experiments in England upon
Thunder-Clouds. ‘ '

Read Dec. 1752. Trans, Vol XLVIL.

GENTLEMEN,

AFTER the communications, which we have re«
ceived from several of our correspondents in different
parts of the continent, acquainting us with the success
of their experiments last summer, in endeavouring to
extract the electricity from the atmosphere during a

thunder-storm, in consequence of Mr. Franklin’s hy-
20 2 pothesis,
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pothesis, it may be thought extraordinary, that no ace
counts have been yet laid before you, of. our success
here from the same experiments. That no want of at-
tention, therefore, may be attributed to those here; who
have been bhitherto conversant in these enquiries, I
thought proper to apprise -you, that, though several
members of the Royal Society, as well as myself, did;
upon the first advices from. Prance, prepare and set up
the necessary apparatus.for.this purpose, we' were de-
feated in our expectations, from the uncothmon cool-
ness and dampness of the air here, during the, whole
summer. We had only at London one thunder-storm;
viz. on July 20 ; and then the thunder was accompa-
nied with rain; so that, by wetting the apparatus; the
electricity was dissipated too soon to be perceived upon
touching those parts of the apparatus, which served to
conduct it. This, I say, in gencral prevented our ve-
rifying Mr. Franklin’s hypothesis: but our worthy bro-
ther, Mr. Canton, was more fortunate. ' I take the li-
berty, therefore, of laying before you an extyact of
a letter, which I received from that gentleman, dated
from Spital-square, July 21, 1752. '

. -1 had yesterday, about five in the afternoon, an
opportunity of trying Mr. Tranklin’s experiment of
extracting the electrical fire from the clouds; and suc-
ceeded, by means of a tin fube, between three and
four feet in length, fixed to the top of a glass one, of
about cighteen inches. To the upper end of the tin
tube, which was not so high as a stack of chiinnies on
the same house, I fastened three needles with some
wire ; and to the lower end was soldered a tin cover to
keep the rain from the glass tube, which was set up-
right in a block of wooed. [ attended this apparatus as
' soon
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soon after the thunder began s possible, but did not
find:it in the least electrified, till between the third and
fourth clap ;- when, applying my knuckle to the edge
of the cover, I felt and heard an electrical spark ; and
approaching it a second time, I received the spark at
the -distance of about half an inch, and saw it dis-
tinctly. This I repeated four or five times in the space
of a minute; but the sparks grew weaker and weaker;
and in less than two minutes the tin tube did not ap-
pear to be electrified at all.  The rain continued dur-
ing the thunder, but was considerably abated at the
time of making the experiment.” Thus far Mr. Can-
ton.

Mzr. Wilson likewise of the Society, to whom we are
much obliged for the trouble he has taken in these pur-
suits, had an opportunity of verifying Mr. Franklin’s
hypothesis. He informed me, by a letter from near
Chelnsford, in Essex, dated August 12, 1752, that,
on that day about noon, he perceived several electrical
snaps, during, or rather at the end of a thunder-storm,
from no other apparatus than an iron curtain rod, one
end of which he put into the neck of a glass phial,
and held this phial in his hand. To the other end of
the iron he fastened three needles with some silk. This
phial, supporting the rod, he held in one hand, and
drew snaps from the rod with a finger of his other.
This experiment was not made upon any eminence,
but in the garden of o gentleman, at whose house he
then was.' : ; ,

Dr. Bevis observed, at Mr. Cave’s, at St. John’s
Gate, nearly the same phenomena as Mr. Canton, of
which an account has been already laid before the

public.
293 Trifling
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Trifling as the effects here mentioned are, when com-
pared ‘with those which we have received from Paris
and Berlin, they are the only ones, that the last sum-
mer here has produced; and as they were made by
persons worthy of credit, they tend to establish the
authenticity of those transmitted from our correspon-
dents.

T flatter myself, that this short account of these mat-
ters will not be disagreeable to you; and am,

With the most profound respect,
Your most obedient, humble servant,

W. WATSON.

No. 2.

Remarks on 1he Abhé Nollet’s Letters to Benjamin
Lranklin, Lsg. of Philadelphia, on Electricity: by
Mr. David Colden, of New York.

Sir,  Coldenham, in New York, Dec. 4, 1733.

IN considering the Abbé Nollet’s Letters to Mr.
Franklin, I am obliged to pass by all the experiments
which are made with, or in, bottles hermetically sealed,
or exhausted of air; because, not being able to repeat
the experiments, I could not second any thing which
occurs to me thereon, by experimental proof. Where-
fore, the first point wherein I can dare to give my
opinion, is in the Abbé’s 4th letter, p. 66, where he
undertakes to prove, that the electric matter passes
from one surface to another through the entire thick-
ness of the glass: he takes Mr. Franklin’s experimentf

6 o
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of the magical picture, and writes thus of it. « When
you electrise a pane of glass coated -on both sides
- with metal, it is evident that whatever is placed on
the side opposite to that which receives the electri-
city from the conductor, receives glso an' -evident
electrical virtue.” Which Mr, Franklin says, is that
equal quantity of electric matter, driven out of this
side, by what is received from the conductor on the
other side; and which will continue to give an electri-
cal virtue to any thing in contact with it, till it is en-
tirely discharged of its electrical fire. To which the
Abbé thus objects: « Tell me (says he), 1 pray you,
how much time is necessary for this pretended dis-
charge? 1 can assure you, that after having main-
tained the electrisation for hours, this surface, which
ought, as it seems to me, to be entirely discharged
of its electrical matter, considering either the vast
number of sparks that were drawn from it, or the
time that this matter had been exposed to the action
of the expulsive cause; this surface, 1 say, appeared
rather better electrised thereby, and more proper to
prodyce all the effects of an actual clectric body.”
P. 68:

The Abbé does not tell us what those effects were,
all the effects I could never abserve, and those that are
to be observed can easily be accounted for, by suppos-
ing that side to be entirely destitute of -clectric matter,
The most sensible cffect of & body charged with clec-
tricity is, that when you present your finger to it, a
spark will issue. from it to your finger: now when a
phial, prepared for the Leyden experiment, is hung to
the gun-barrel or prime-conductor, and you turn the
globe in order to charge it; as soon as the electric

204 matter

[
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matter is excited, you can observe a spark to issue from
the external surface of the phial to your finger, which,
M. Franklin says, is the natural electric matter of the
glass driven out by that received by the inner surface
from' the conductor. If it be only: drawn out by
sparks, a vust number of them may be drawn; but if
you take hold of the external surface with your hand;
the phial will soon receive all the electric matter it is
capable of, and the outside will then be entirely desti-
tute of its electric matter, and no spark can be drawn
from it by the finger: here then is a want of that
effect which all bodies, charged with clectricity, have.
Some of the effects of an electric body, which I sup-
pose the Abbé has observed in the exterior surface of a
charged phial, are that all light bodies are attracted by
it. 'This is an effect which 1 have constantly observed,
but do not think that it proceeds from an attractive
quality in the exterior surface of the phial, but in
those light bodies themselves, which seem to be at-
tracted by the phial. It is a constant observation, that
when one body has a greater charge of clectric matter
in it than another (that is in proportion to the quan-
tity they will hold) this body will attract that which
has less: now, I suppose, and it is a part of Mr.
Franklin's system, that all those light bodies which ap-
pear to be attracted, have more electric matter in them
than the external surface of the phial has, wherefore
they endeavour to attract the phial to them, which
is too heavy to be moved by the small degree of force
they exert, and yet being greater than their own
weight, moves them to the phial. The following ex-
periment will belp the imagination in conceiving this.
Suspend a cork ball, or a feather, by a silk thread, and

clectrise
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electrise it; then bring this ball nigh to any fixed
body, and it will'appear to be attracted by that body,
for it will-fly to it: now, by the consent of electri-
cians, the attractive cause is in the ball itself, and not
in the fixed body to which it flies: this is a similar
case with the apparent attraction of light bodies, to:
the external surface of a charged phial.

The Abbé says, p. G9, ¢ that he can electrise a hun-
dred men, standing on wax, if they hold hands, and
if onc of them touch one of these surfaces (the ex-
terior) with the end of his finger:” this 1 know he
can, while the phial is charging, but after the phial is
charged I am as certain he cannot: that is, hang a
phial, prepared for the Leyden experiment, to the con-
ductor, and let a man, standing on the floor, touch
the coating with his finger, while the globe is turned,
till the electric matter spews out of the hook of the
phial, or some part of the conductor, which I take to
be the certainest sign that the phial has received all the
electric matter it can: after this appears, let the man,
who before stood on the floor, step on a cake of wax,
where he may stand for hours, and the globe all that
time turned, and yet have no appcarance of being elec-
trised. After the electric matter was spewed out as
above from the hoolt of the phial prepared for the Ley-
den experiment, 1 hung another phial, in like manner
prepared, to a hook fixed in the coating of the first,
and held this other phial in my hand; now if there
was any electric matter transmitted through the glass:
of the first phial, the second one would certainly re-
ceive ahd collect it; but having kept the phials in this’
gituation for a considerable time, during which the
globe was . continually turned, I could not perccive

thag
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that the second phial was in the least charged, for
when I touched the hook with my finger, as in the
Leyden experiment, 1 did not feel the least commo-
tion, nor perccive any spark to issue from the hook.

I likewise made the following experiment: having
charged two phials (prepared for the Leyden experi~
ment) through their hooks ; two persons took cach one
of these phials in their hand ; one held his phial by the
coating, the other by the hook, which he could do by
removing the communication from the bottom before
he took hold of the hoek. These persons placed them-
selves one on each side of me, while I stood on a cake
of wax, and took hold of the hook of that phial which
was held by its coating (upon which a spark issued,
but the phial was not. discharged, as I stood on wax)
keeping hold of the hook, I touched the coating of
the phial that was held by its hook with my other hand,
ypon which there was a large spark to be seen between
my finger and the coating, and both phials were in-
stantly discharged. 1f the Abb¢’s opinion be right,
that the exterior surface, commaunicating with the coat-
ing, is charged, as well as the interior, communicat~
ing with the hook; how can I, who stand on wax,
discharge both these phials, when it is well known
I could not discharge one of them singly? Nay, sup-
pose I have drawn the electric matter from both of
them, what becomnes of it? For I appear to have no
additional quantity in me when the experiment is over,
and I have not stirred off the wax : wherefore this ex~
periment fully convinces me, that the exterior surface
is not charged ; and not only so, but that it wants as
much electric matter as the inner has of excess : for

by -this supposition, which is a part of Mr. Franklin’s
system,
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system, the above experiment is easily accounted for,
as follows:

When I stand on wax, my body is not capable of re-
ceiving all the electric matter from the hook of one
phial, which it is ready to give; neither can it give as
much to the coating of the other phial as it is ready to
take, when one is only applied to me: but when both
are applied, the coating takes from me what the hook
gives: thus I receive the fire from the first phial at B,
the exterior surface of which is supplied from the hand
at A: I give the fire to the second ‘phial at C, whose
interior surface is discharged by the hand at D. This
discharge at D may be made evident by receiving that
fire into the hook of a third phial, which is done thus:
In place of taking the hook of the second phial in
your hand, run the wire of a third phial, prepared as

“for the Leyden cxperiment, through it, and hold this
third phial in your hand, the second one hanging to 1t,
by the ends of the hooks run through each other: when
the experiment is performed, this third phial receives
the fire at D, and will be charged.

When this experiment is considered, I think, it must
fully prove that the exterior surface of a charged phial

wants electric matter, while the inner surface has an ex-
cess
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cess of it. One thing more worthy of notice in this ex=
periment is, that I feel no commotion or shock in my
arins, though so great a quantity of electric matter pas-
scs them instantaneousty : 1 only feel a pricking in the
ends of my fingers.. This makes me think the Abbé
has mistook, when be says, that there is no difference
between the shock felt in performing the. Leyden cx-
periment, and the. pricking felt on drawing simple
sparks, except that of greater to less. [u the last ex-
periment, as much clectric matter went through my
arms, as would have given me a very sensible shock,
had there been an immediate communication, by my
arms, from the hook to the coating of the same phial ;
because when it was taken into a third pbial, and that
phial discharged singly through my arms, it gave'mea
sensible shock. If these experiments prove that the
electric matter does not pass through the entire thick-
ness of the glass, it is a necessary conscquence that it
must always come out where it entered.

The. next thing T meet with is in the Abbé&’s fifth
letter, p. 88, wherc he differs from Mr. Franklin, who
thinks that the whole power of giving a shock is
in the glass itself, and not in the non-clectrics in
contact with it. The experiments which Mr. Frank-
lin gave to prove this opinion, in his Observations on
the Leyden Bottle, p. 179, convinced me that he was
in the right; and what the Abbé lias asserted, in con-
tradiction thercto, has not made me think otherwise.
The Abbé, perceiving, as I suppose, that the experi-
ments, as Mr. Franklin had performed them, must
prove his assertion, alters them without giving any
reason for it, and makes them in a manner that proves
nothing. Why will he have the phial, into which the
watcr is to be decanted from a charged phial, held in

2 a man’s

<
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« man’s hand? If the power of giving a shock is'in the
water contained in the phial, it should remain there
though decanted into another phial, since no non-elec-
tric body touched it to take that power off. - The phial
being placed on wax is no objection, for it cannot take
the power from the water, if it had any, but it is & neces-
sary means to try the fact; wheleas, that phial’s being
charged when held in & man’s hand, only proves that
water will' conduct the-electric’ matter. The AblLé
owns, p. 94, that he had heard this remarked, but seys,
Why ismot a conductor of electricity an electric sub-
jeét? This is net the question ; Mr, Franklin never said
that watér was not an electric subject$ he ‘said, that
the power ‘of giving a shock was in'the glass; and not
in the water ; and this, his éx xperiments fully provo; so
fully, that it may appear impertinent to offer -any
more ¢ yet a8 I do ‘not know -that the fol]owm" Has
been:tikeén notice of by any bb(ly before, my itiser ting
of ‘itin this place may be excused. It is this: Hang a
~phial, prepared for the Leyden experiment, to the con=
ductor, 'by its hook, and charge it, which done, re-
move the communication from the bottom of the phial.
Now the conductor shews evident signs of being elec-
trised; for if a thread be tied round it, and its ends
left about two inches long, they will extend themselves
out like a pair of horns ; batif you touch the conduc-
tor, a spark will issue from it, and the threads will fall,
nor does the conductor shew the least sign of being
clectrised after this is done. 1 think that by this touch;
I have taken out all the charge of electric matter that
was in the conductor, the hook of the phial, and water
or filings of iron contained in it; which is no more
_than we see all non-eleetric bodics will receive : yet the
gluss
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glass of the phial retains its power of ‘giving a shock,
as any one will find that pleases to try. This experir
ment fully evidences, that the water in the phial con-
tains no more clectric matter than it would do.in an
open bason, and has not any of that great quantity
which produces the shock, and is only, retained by the
glass. If after the spark is drawn from the conductor,
you touch the coating of the phial (which all this while
is supposed to hang in the air, free from any non-elecr
tric body) the threads on the conductor will instantly
start up, and shew that the conductor is electrised. ; It
receives this electrisation from the inner surface of the
phial, which, when the outer surface can. receive what
it wants from the hand applied to it, will give as much
as the bodies in contact with it can recejve, or if they
be large enough, all that it has of excess. It is di-
verting to see how the, threads will rise and fall by
touching the coating and conductor of the phial alter-
nately. May it not be that the difference between the
charged side of the glass, and the outer or emptied
side, being lessened by touching the hook or the con~
ductor; the outer side can reccive from the hand which
touched it, and by its receiving, the inner side cannot
retain so much ; and for that reason so much as it can-
not contain electrises the water, or filings and conduc-
or: for it scems to be a rule, that the one side must
be emptied in the same proportion that the other is
filled : though this from experiment appears evident,
yet it is still a mystery not to be accounted for.

I am in many places of the Abb&’s book surprised to
find that experiments have succeeded so diffcrently at
Paris, from what they did with Mr, Franklin, and as L
have always observed them to do. The Abbé, in mak-.

ing
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ing expeériments to find the :difference between the
two.surfaces of a charged glass, will not have the phial
placed on wax.: for, says he, don’t you know that
being placed: on a body originally electrie, it: quickly
loses its virtue? I cannot imagine what should have
made the Abbé think so; it certainly is contradictory
to the notions: commonly received of -electrics peér se;
and by experiment: I find it entirely otherwise: for
having severel times:Jeft a: charged phial; for that pur-
pose, standing on wex for hours, 1 found it to retain
a8 much.of its charge -as another that stood at the same
time on & table. :Lleft. one standing on wax from ten
alclock: at. night till eight the next morming, when I
found it to- retain a sufficient quantity of its charge, to
give me a sensible commotion in my arms, though the
room in which the phial stood had been swept in that
time, which must have raised much' dust:to facilitate
the discharge:of the phial. -

I find that a cork-ball suspended. between two: bot~
tles, the one fully and the other but little charged, will
not play between: them, but is driven. into a situatiow
that makes & triangle with the hooks: of th: phials:
though the Abbé has asserted the: contrary of this,
p. 101, in order to_account for the playing of a cork-
ball between the wire thrust into the phial, and one
that rises up-from its coating. The phial which is lcast
charged must have more. electric matter given to it, in
proportion to its. bulk, than the cork-ballreccives from:
the hook of the full phial.

The Abbé says, p. 103,  That a picce of metal leaf
hung to a silk thread and electrised, will be repelled
by ‘the bottom of a charged phial held by its hook in
the air:” this I find constantly otherwise, it is with
me always first attracted and then repelled : it is neces-

sury,
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sary in charging the leaf to be careful; that it does not
fly off to some non-clectric body, and o "dicharge'it
gelf when you think it is charged ; it is’ difficult to keep
it from flying to your own wrist, or to some part of
your body.
- The Abbé, p. 108, says, «:that it is not impossible,
as- Mr. Franklin ‘says it is, to . charge: a‘'phial ‘while
there is a coinmunication: formed! between its coating
and; its hook.” "1 have. always. found it'impossible’ to
charge such' a'phial 80 as to:give a shock : ‘indeed;if
it hang on the conductor without a communication
from it, you may draw a spark from it ag you may f‘rdﬁ!h
any body that hangs there, butthis: ls'*ve‘ry dlﬂ'ex'ent'
from being charged in such a manver as to give a'shoek!
The Abbé, in order toraccount forthe little ‘quanitity
of electric matter that is to be found.in" ‘thie' iphial; siys,
% that it rather follows the metal than tthe  glass, and
that it is spewed out into the air. fiomthe coating
of -the .phial.”. Ii wonder how' it -comes; hot ' to doso
too, when it sifts through the glass;4nd charges the
exterior surface, according to the Abb&’s system! * -
- The Abbé€’s. abjections against: Mr.:Franklin’s two
last experiments,: I think, have little wdight in ‘them:
he seems, indeed, much. atia loss what to say, where-
fore he taxes Mr. Franklin with: having concealed &
material part of the experiment ; a thing too mean for
any gentleman to be charged with, who-has not shown
as great a partiality in relating experiments, as the
Abbé has done.

e B se e marent

END OF VOLUME THE FIRST.

e,

J. CUNDEE, PRINTER,
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Acern I, or emphasis, wrong placing of, a fault in modernt
tunes, ii, 345, .

Accidents at sea, how to guard against, ii. 172.

Adams, Mr, Matthew,  offers the usc of his library to Franklin,
i. 16, »

Addison, Franklin an assiduous imitator of, in his youth, i, 18,

Advice to youth in reading, i1, 378,

- - - - toemigrants to America, iii. 398,

- to a crafty statesian, 430,

= - - - to0 a young tradesman, 463.

= = - - {0 a young married man, 477,

- - = = to players at chess, 490,

Hipinus, his hypothesis of magnetism, i. 412,

Agriculture takes place of manufactures till a country is fully
setiled, iil. 107. .

R the great business of America, 393.

Air, some of the properties of, ii. 226.

- - -its properties with respect to electricity, i. 204,

- - - properties of its particles, 205, ii. 1.

- = ~its currents over the globe, i, 207,

- = resists the electric fluid and confines it to bodies, 241.

» - ~its effects in electrical experiments, 253. '

- = = iis clasticity not affected by clectricity, 254,

- its friction against trees, 270, 323,

- has its share of electricity, 333.

~its electricity denser above than below, 335.

= - -in toams, electrified positively and negatively, 353,

- - -attracts water, ii. 1.

~ .= -.when.saturated with water precipitates it, 2.

- - ~dissolves water, and, when dry, oil, 4. .

- = -~ why suflocating, when impregnated with oil or grease, ¢bid.

.= = =stpports water, 5, 46, 49,

= » = why less heated in the higher regions than near the carth’s
surface, 6.

Vor. 1. 2R Air,

»
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Air, how it treates hurricanes, 1hid.

e e w = e % e winds, 8.

- ===, - - whirlwinds, 10,

- - - effects of heat upon, 50,

- - =its effects on the barometer, 92,

- - -condensed, supposed lo form the centre of the earth,
1217,

- - = noxious, correcled by vegetation, 129,

- - - observations on the free use of, 213,

- = ~rare, no bad conductor of sound, 337.

- - - fresh, beneficial effects of, in bed-rooms, il 495,

Air-thermometer, electrical, experiments with, i, 336.

“Albuny plan of union, short account of, i. 127,

e e e e its singular fate, 129,

e - - = - - papers relating to, iii. 3.

- - ===~ --motiveson which formed, 4.

e e aaa rejects partial unions, 6.

= = - ===~~~ -its president and grand council, 9.
e e e am e, election of members, 12,
............ place of first meeting, 13,
______ - = = - ~ - new election, #bid.

118,

L I proportion of members after three years, 15.
=t s - o8- - -« - - meetings of the grand council and call, (5,

M allowance to members, 17.
........ = - = - péwer of president and his duty, 18,
< w ===« - -« - «treaties of peace and war, 1bid.
e m e Indian trade and purchasm, 1[)
e e e e aaa - - = new seitlements, 21.
....... ~ - - - - military establishments, 23,
....... = - -« - Jaws and taxes, 24, 26.

- == ==~~~ =~~--issuing of money, 25,

e e ~ - appointment of ofticers, 27,

== = =~ =~ -« -rejected in England, 200
Almanack.  See Poor Richard.

Alphabet, 2 new one proposed, ii. 357.

= === - ==~~~ - exumples of writing in'it, 560.

- - = -~ .-« correspondence on its merits, 36 1.
Amber, clectrical experiments on, 1. 403.

.

/Imerua, North, air of, drier than that of England and  rance,

it 140,

- - - - - why marriages are more frequent there than in Eu-

rope, 385.
..... why hb(mr will long continue deur there, ibid.

- ~ - - - argument against (ho union of the colonies _of, under

one government, 401, ;
- = - - - state of tolération there, 457,

Ame-
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dmerica, North, refles hons on the scheme of i nnp()suw Ll\es (m,
without its consent, iii, 30.

« = = - - thoughts on (he representation of, in the British parlia-
~ment, 37,

----- interest of Great Britain with regard to, 89,

- = =« forls. in-the back. scttlements of, no security nguv
France, 99-

----- wars carried on there against the French, not merely
in the cause of the colonies, 105,

« « - = = preference of the colonies of, to the West Indian colo-
nies, 113.

----- great navigable rivers of, favourable to iiﬂzmd trade,

118.

----- what commoditics the inland partsof, are ﬁttul to pro=
duce, 119,

----- the preductions of, do not mtufue with those of lirie

tain, 123.
..... union of the colonies of, in a revolt against Britain,
impossible but from grievous oppression, 132.

----- reasohs given for restraining paper<bills of credit there,
144,

----- intended scheme of a bank there, deseribed, 155,

----- attempts of Franklin for conciliation of Britain with,
286. « ' ‘
- - - = fceling.of, as to Britain, in May 1775, 346.

« - - ~ » conciliation of Britain with, hopd(ss, 355,

IR account of the first campaign of the British forces

againsl, 357,

------ application of, to ﬁ)ru"n courts, for aid inits indepen-
dence, 360,

= - - = = credit of, with that nfButam in 1777, compared, 372

------ frue dosulpl\on of the inferest and policy of, 301,

+ - - - - infgrmation {o those emigrating thither, 398.

----- terms on which land may be obtauu,d for new settle+
ments there, 400,

Americans, thut prejudices for whatever is Eoglish, i, 144,

<nchor, a swimming one proposed, ii. 181, 185.

Ancients, their experimental learning too often slighted, ii, 146,

«necdote of Franklin’s early spirlt of enterprize, i, 11,

~ = = - - of a Swedish ¢lergyman among the Indians, iii. 386,

- = = ~ - of an Indian who went to Ch\ll(.h, 389,
Animal food, Franklin’s abstinence from, i. 20,
e - return to, 47,

- = =« =« - humorous instance of abstinence from, 49,
Sl 4 he xt whence it arises, ii. 79, 125.

- - - - magnetism, detected and e).poscd i. 150,
ane ‘ Animals
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Animalciles, supposed to cause the lummous appcarance of sear,
water, ii, 89.

Animals, how to'kill tliem by electricity, i. 415,

Ant:fcdet alists of America,. comparison of, to the ancient Jews,
fii. 410, ]

Apprentices easier placed outin America than in Europe, 1ii. 407,

------- indentures of, how made in Ameru,a, 408.
Argumcutatzon, bad effects of, asa habit, 1. 17,
LTI R SR ‘best method of, 22.

Armies, best means of supporting them, ii.’400.
Armonica, mu:ucal instrument so calied, dLSLl‘lde 330

------ manner of playing on it, 334.
A.sbesloe, specimen:of, sold, by Franklin to Sir Hans Sloane, i. 60.
~ = = - -letter velating to it, {il. 513.

dstrology, letterto the Busy-body on, iii. 448,
Atmosphere sometimes denser above than below, ii. 0.
- - - - - - clectrical, its propertics, i. 204.

Aurora boréalis (xplamed i. 212,

L I conjcctures re%pcctmg, 257, ii, 69.
--------- query concerning, i. 203.

B.

Badoin, Mr. letters from, 1. 314, 324,

Ballads, two, written by Franklin in his youth, i. 16.

‘Balls of fire in the air, r(.mark cqncex ning, ii. 337,

Barometer, how acted on' by .air, ii, 92.

Barrels for gunpowder, new sort proposed, i, 378, .

Bass, unnecessary in some tunes, ii, 343.

Bathing relieves thirst, ii. 104,

- -« -« observationson, 211.

Butlery, electrical, its construction, i. 193.

Baxter, Mr. obscrvanons ‘on his enquiry into - the, palore of the
“goul,ii. 110,

Beccarza, character of his book on elcctrluty, i 310,

Beer, not conducive to bodily strength,, 1. 62,

Bells, form in consecrating them at Parig, i, 384.

Belly-uche, dry, lead a cause of, ii. 220. '

Bermuda, little thunder there, i. 216. ~

Bermudian sloops, advantages of thelr oonsmu tion, ii. 173,

Bernoudli, Mr. his'planifor moving boats, ii.. 179,

Bevis, Dr. dravigele ctricity frotv the clouds, i, 429,

Bible, anecdote of its concealment in the reign of Mar Y, 1. ‘

.. -Uausuud by Dr. Brown, 31, :
Bills of mortality, reasonings; formed on those' for cupltal utm%.
not appliciulide to; ;the couun} ii. 383. .

Bzrlh noble, no g uahncahon in-America, ifi, 400,

Bz'slmps,
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Bishaps, none in America, and why, ii. 456, 458,

Black clothes heat more and dry sooner than white, ii. 108.
------- not fit for hot climates, 109.

Blacksmith, trade of, hereditary in I ranklin’s family, i. 4.
Blindness occasioned both by lightning and clectricity, i, 228,
Bouts, difference of their sailing in shoal and deep water, i, 160.
- « - - management of, best understood by savages, 176. '

- - - -how rowed by the Chinese, 177, o

. - - - methods of moving them by machinery, #bid. (
- - - - improvement of Mr. Bernoulli’s plan for moving them, 179.
.- pruposal for.a new mode of moving them, ibid. ’
- = - - double, advantage of, 173, 174.

et == - =~ onebuilt by Sir W. Petty, bid.
Bodjes, electrified negatively, repel each other, ii. 294,
w - - = effect of blunt, compared with pointed ones, i. 172, 223+

Body, human, specifically lighter than water, ii. 208.
- = - political and human, compared, ili, 115,
_Boerhaave, his opinion of the propagation of heat, ii. 58.

------------ of steum from fermenting liquors, 59,
Boiling water, experiments with, 1. 332, 344, 345.
- - - = pot, bottom of, why cold, 387.

_Bolton, Mr. experiment by, i, 346.
Books read by Franklin in his youth, i, 15, 18, 20, 21.
Boston, the birth-place of Franklin, i, 8.

- == -why. quitted by him in his youth, 27,
----- its inhabitants decrease, ii. 210, \
----- preface to proceedings of the town meeting of, il 317,

Boyle's lectures. effect of, an Franklin, i. 79.

Braddock, general, defeat of, i, 131,

Bradford, printer at Philadelphia, i. 34, 102.

Rrass, hot, yields unwholesome steams, i, 249

RBiteninal, Joseph, a member of the Junto club, i. 83.

Brimstone, when fluid, will conduct electricity, i. 236,

Bristol waters, an alledged fact concerning, ii, 95,

Britain, incapacity of, to supply the colonies with manufactures,
ii. 386. , .

British empire, an union of several states, iii. 310,

Brown, Dr. acquuintance of Franklin’s, 1. 30,

------ travestied the bible, 31,

Bubbles on the surface of water, hypothesis respecting, ii, 48,

Buchan, carlof, letter to, on the price of land for ew settle-
ments in America, iii. 409, o )

Buildings, what kind safest from lightuoing, i. 378

Bullion, causes of its variation in price, iii, 153, :

Bunyan’s Voyages, a book early read by Franklin, i. 15, 28.

Bur, cause of, round @ hole struck through pasteboard, 1. 280..

2R3 Rurnet,
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Burnet, governor, his attention to Franklin in ‘his youth, i. 44.
Bugy-body, essays under the title of, i. 86. iii. 422,

C.

Galbinet-work, veneered in Eugland, shrinks and flies in America,
ii. 140 t S
Cables, why apt to part-when weighing anchorina swell, ii. 107,
« - - - this defect of, remedied, 168. .
Cabot, Sebastian, his commission from Henry VII. iii. 348,
Calvinism, Franklin educated in the principles of, i.79.
Campaign in America, account of the first, iit. 357,
Cunals, observations on their depth, ii. 150.
Canada, importance of, to England, 1. 136,
----- visited By Franklin, 147,
----- its extent, iii, 20. .
----- pamphlet on the importance of, 80. .
----- easily peopled without draining Britain, 139.
Cancers, specific for, i. 260, 261,
Candles lighted by electricity, i. 176.
« - - - distarce at which the flame of, may be seen, ii. 90.
Cann, silver, a singular experiment on, i, 307,
Canoes of the American Indians, their advantages, i, 176,
Canton, Mr. John, experiments by, i. 286, 340.
---------- draws electricity from the clouds, 428.
Capitals, their use in printing, ii. 352. . '
Caribbees, possession of, only a temporary benefit,iii. 142.
Carolina, South, see Lightning. v '
Cavendish, lord Charles, his electrical experiments, i, 348.
Cayenne would be a great acquisition to Britain, iii. 140,
Centre of the earth, hypothesis concerning, ii. 119, 127.
Cessionsfroman enemy,on whatgroundsmay be demanded, iii.03.
- Chapel, nickname for a printing house, i. 63.
Character, remiarks on the delineation of] iii. 445.
Charcoal-fires, hurtful, ii. 235.
Charging and discharging, in electricity, explained, i. 190.
. - - == g number of bottles at once, bow done, ibid.
Chartersof the colonies could notbe altered by parliament, iif, 332.
Chess, morals of, 1ii, 488,
- = - -not an idle amusement, 7bid.
.« 'w ~r=teaches various virtues, 480,
- « - ~advice to those who play, 490,
. - - ~too intense an application to, injurious, 500.
Chimnics, different kinds of, enumerated, ii, 228,
R inconvenience of the old-fashioned ones, 229.
------ defect of more modern ones, 230.
&~ = » = = have not long been in use in England, 277.
‘ Chimnies,
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C7mnnzca, Staffordshive, described, 2

----- - hiave a draft of air up and down, 989, -

------ may bé used for keepmg provisiohs' in sumnier, 290

_ - === - -may be ofuse to miners, 291,

------ funnels to, what the best, 292, 205,

« =« « - - method of contracting the, 317,

------ smoky. See Smoky.

«China, provision made there against famine, ii, 407.

Chinese wxsely divide the holds of thexr vessels by partitions, i
171,

- = -~ - how they row their boats, 177.

- = = = their method of warming ground floors, 202..

= - - - improvement in this method suggested, 203.

- - = = their method of making large paper, 349,

Circle, maglc'tl account of, 327, 328. ‘

Cities, spring water gxadually deteriorates ini. 163

- = = -~ do not supply themselves withinhabitants, ii. 384.

“Clark, Dr. of Boston, quoted, on the instigation of the American
Indiansagainst the English, iii, 03, 100, 102.

Clathe.s, wet, may preserve from hghtnmg, 213.

e . will relieve thirst, ii. 104.

------ "~ do not give colds, bid.

~ - . - imbibe heat according to their colour, 108,

- = « = white, most suitable for kiot-climates, {hids

Clothing do€s not give, but preserves, warmth, ii. 81,

Clouds, at land and at sea, difference between, i. 207.

=~ - - = formed at sea, how brought to rain on land, 208..

R LI I IR driven against mountains,: forin springs:
and rivers, 209;

- - - - passing different ways, accounted for, 211 -

.- v‘l‘e(‘hic’al,'attr:’xctéd by trees, spives, &¢. 213

< - =% ‘manner inwhich they become electrised, 247, 305..

- - = - are electrised sometimes: negatively and sometimes po-
sitively, 274,277, 284, 202,

...~ clcctrlcnty drawn tmm them, at Marly, 420,

------------------- =" by Mr. Cauton, 498,
------- e e e e eim =~ oo o by Dr. Bovis, 420.
B L I I by Mr, Wilson, #bid.

- = - = low supported in air, ii. 5
- = - - how formed, 7.
4« = = whether winds are generated or can he confined ’ in
them, 57. . .
v = - = havelit{le more’ snhdlty than’ fogs, ibid, .
Club, cnlled the Junto, instituted: by Franklin, 1. 82.
e 1 an s orled of, 11 866, 868,
e e e e im0 quicstions dmcus«sed  In, 369,
2R 4 Cesul,
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Coul, sea, letter-on the natiire of, ii, 128..

Cold, why seemmgly greate; in metals than in wood, di, 56, 77.
- - - gensation of, how produced, 57,

- - - only. the absence of heat, 81.

~ - - produced by chemical mixtires, zbzd

semtemeaa evaporation, See Evapomtzon .
Colden, Mr. his remarks on .Abbe. Nollet’s leLte;s, i, 430
-------- metcorologlcal obscrva‘uons, il.. 51

-,- - == - - - observations on water-spouts, 53,

Colds, causes of; ii, 214, 230,

Colcmau, Willjam, a member of the Junto club i. 84, 80.

Colica pictorum, caused by ledd, ii. 219,

Collins, John, an eally fncnd of. I‘ranklm 8, 1. 17 27, 41 43, 44-
ollinson, Mr. some account of, iii. 514.
‘olonial governments in America of threc klnds, fii. 50

‘Calomes, the settlement of, does not diminish national numbérs,
i, 391

Co D D thedr pmsperlty beneﬁcml to the mother country, iii.

S 113,
“ - are mtltled to dlStln?t governments, 303,
~ - - - -~ American, preferable to the West Indles, zbzd.

----------- not dangerous to Britain, 132.

.o "« - - aids to government, how given by, 22.;,226

- s -« -=a-=- originally governed by the crown, inde-
pendent of Parlidment, 201,

---------- - not settled at the expence of Britain, 348.

Colonists in America, double their number in 25 years, iii. 113.

----- from Britain, their rlghts, 200.

Colours. See Clathes. .

Comazants, or, corposants, are electrical appearances, i, 248.

Commcrce, influence of, on the manpers of a people, ii. 400,

e« == - jgbest cnqouragcd by bemg left free, 415.

------ should not be prohxblted in time of war, 417.

------ by inland carriage, how supported, ifi. 116.

Common-sense, by Paine, Franklin supposed to have contributed
to, 1. 148.

Compuss, mstances of its losing its virfue by llghtnmg, i. 248,

- s S how to remedy the want of, at sea, il, 101. .
Conductora of lightning, very common in Ainm‘xca i 113

ec s e e e first suggcstlon of the utlhty of 221.
B L - constructlon of, 358,

R EER - - - particulars relatmg to, 377.

e of clectrluty difference in the action of, 20,0, 303
T whlch tbe mgst perfect, 253, ‘256,
cem o anq non—con(luctors, dther terms subsututed for, z[npl

.« o == - ‘of cdmmon fire; thelr properties and differerices, ii.
T 1. Conductors
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Cotidriétors of cominds firé, expeiiiténts o, if. .
Congress, Franklin ,ap;’bqinqufa delegaté to, i 146,
. v+« . proposed overturc from, in 1775, ifi. 54,
Consecration of bells in France, form of,i. 384. =~
Conspirators, electrical, meaning of the term;, 1. 106
Controversy, benefit of, iil.o2, ~
Conversation; advantage of uséful topics of, at dinrek, T 18,
Cook, captain, circulal 1etter ¢oicerning, ifi. 515, .
..+« .. copy ofthe voyagesof, presentéd to Franklin, By
the Admiralty, 517. v 1 oA
Codkery, at séa, générally bad, ii, 104, .
Copper, Manner of covéring hiouseés with, ii. 318, 320, 22,
Copper platé printing-press, the first in’ Anierica, conistructed By
* Trankin, i. 77 ) ! ‘
Cn'r;‘i%:,3 ill policy of laying restraints on the exportation of; ii.
113, 418. ' .
‘Countrics, distant and unprovided, a Plan fot benefiting, 3. 403,
Creation, conjectures s to, ii. 118,
Credit, that 6f Aerica and Biitain in 1777, ¢compared, ifi. 372:
.+« . dependson payment of loans, 373.

¢« o s

v+ .+« . . industry and frugality, 374.
. . . public spirit, 375, ‘

PP .

. . Jingome'and sééurity, 818,
.« .o . . prospectsof futuré ability, ibid,
. - . . prudenee, 377, :
S e o s o . charactet for honesty, 378,
. . .« ismoney to a tradesman, 464.
Criminal lavs, teflections ob, ii. 439, )
‘Crovked direction of fightning explained, 1. '316. :
Cutler, circumstance that prevented Franklin's ‘being dpprens
ticed to one, i, 14, o _ )
Currents at sea, often not Percelvable, ii, 185,
Cyder, the best quenchér of thitst, ii. 195.
D.
Dalrymple, M. sclieime of a voyage under his command {6 bé-
" néfit femote regions, ii. 403 o o
Damp ait, why more chilling than dry dir that is colder, ii: 50,
i Wiy me ‘ der, 1. 5%
D(?mpz'cr, account of a water-spout by, ii. 33.
.+« .+ references ‘to his voyage, on the subject of water-
spou‘ts, 58, ) o o : :

5 N

Dampne sqn'wzx‘ll‘s‘,‘ tadde’dr, t.'80. 0 B
Day-light, proposal to usé it ipstend of cahdle-Hghy, 1it, 470,
~ Deacon,

.
.

2 s 8 s e s
LI )
.
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Deacon, Isaac, from.an underlmg to a suryeyor, becomes inspec,
tor-general of America, 1. 78.
. & wehe o L prognosticates the future eminence in life of
Franklin, 7.
Death of F ranklm, i, 153.
e et dletter from Dr. Price on, iii, 541.
. of relatives, reflections on, 507.
Deisni, effects on Franklin of books written agamst 1. 79,
Qeluge, accounted for, i1, 127..
Denhanm, a quaker, a friend of Franklin’s, i. 54.
« = « o 4 extraordinary trait of honesty of, to his creditors, 67.
« + v« « Franklin’s engagement with, as a clerk, 68, 70.
Dcnmark the people of; not subject to colds, ii. 244,
Denny, governor, umalks on his official conduct in Pensylvama,
iii. 170.
Desaquiliers, his cxpenment on the vapour of hot iron,, i, 249.
Dew, how produced, i. 207.
Dialogue between Franklin and-the gout, iii. 400,
Dickenson, Mr. his remarks on the views of England i in frammg
 ldws overthe colonies, iii. 234,
e e e s rennrks on his conduct, 102,
..... ... . onhis protest, 202.
Dzscontentcd dispositions satirized, iti. 485.
Discontents in America before 1768, causcs of, iii. 225.
Dissentions between England and Amcnm, letter on, 1ii. 310.
+ Dissertation, carly one of Franklin’s, that he repented having
written, 1. 58.
Disputation, modesty in, recommended, i, 21. il. 3117,
Disputes between Franklin and his brother, to whom he was ap-
prenticed, i. 24,
Domien,a traveller, short account of, i. 302,
])mwliug, a defect in modern tunes, ii, 345,
Dreams, art of procuring pleasant ones, iii. 493.
Dumas, Monsiear, letter to, on the aid wanted by America in
her struggle for independence, iii. 360.
Duna river, not to be confounded with the Dwma, iii.; 119, HOtC
Dust, how raised and carried vp into the air, ii. 3..
“Dhtiesy mbral, the knowledge of, more. important’ “than the
knowledge of nature, ii, 95,
* Dutthivon stove, advantages and defects of, ii. 233.

E.
Early impressions, lasting effect of, on the mind, iii. 478,

Larth will dissolve in air, ii. 2.
Earth,
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Bartk, dry; will not conduct eleatmnty, 1..206,
- - - - the, sometimes strikes lightning into the clouds, 274.

femnaa “grows no hotter under the summer sun, why, ii, 86,
------ different strata of, 116,

...... theory of, 117,

Earthquakes, general good arising from, ii. 116,

PR how occasioned, 120, 128. .

Eahm, in Northamptonshire, res:dence of Franklin’s family, i. 3.
Ebb and flood, explanatlon of the texms, ii, 100, ‘
Economical project, iii. 469.

Edznburgh, an ordinance there against the purchase of prize-

goods, ii. 4417,

Education of women, controversy respecting, i, 17.

Fel, clectrical, of Surinam, i. 408, 409,

Eplwvia of drugs, &c, will not pass through glass, i. 243.
Electrical air-thermometer described. i. 336, et seq.

------ atmosphere, how produced, 221..

T I how drawn off, 222.

------ atmospheres repel each other, 294,
------------- repel electric matter in other bodies, 5.
------- battery, its construction, 193.

------ clouds, experiment regarding, 229,

- « = = « - death, the easiest, 307. .
....... experiments, Franklin’s eager pursuit of, 104,
------- =~ «~ - - made in France, 109..
......... '« - - - various, 182, 229, 254, 255, 2061, 271,

278, 286, 204, 307, 327, 337, 348, 371, 434.

- - = - ~ - fire, not created by friction, but collected, 173.:
R ~ - passes through water, 202.

-------- loves water and subsists in it, 203. .
-------- diffused through all matter, 205

w - = = t - - - visible on the surface of the sea, zbid.
R its properties and uses, 214, et seq.

N produces common fire, 214, 238, 356,
-------- has the same crooked direction as hghtmng, 315,
------ fluid, its beneficial uses, 218,

--------- is strongly attracted by glass, 236..
s = = «'w - - <« mabner of its acting through glass hermeucally

sealed, 241,

------ ~ = = u certain quantity of, in all kinds of matter, 275.
--------- nature of its explosion, 280.

R chooses the best conductor, 281, 378.

« ¢« . force, may be unboundedly increased, 251,

+ .ol horsesrace, 334.

_]ack for roasting, 197,

'+ + « « Kiss, it force increased, .
Electrical



INPpEY,:

Electrical kite, deteribed, i; 968,

« « . v+ » machine, simple and’ portable one, desdribed 178,

. *-‘ 5 ;*ma&‘éi‘ g projertieg, 21’7’ 204,

v . party of pleasure, 209,

«« .+« « . phial,orLeyden bott]e,lts phenomena explained, 179,
« + « + + . shock, observalistis on, 182;

e eﬂlctsofastrongoneomhe human body, 207,308,

ce o sspatk, ‘perforates a quire of puper, 103,
« « + « .+ . wheel, i donslriiction; 196,
...... self-moving one, 198,
riéémcih/, sidindry ofitd progross, i. 104
P posxtwe and I)("batl\’(’, discovered, 106.
e e el d el . dm’ngmehed, 175.
e e e e ©. ina tewrmalin, 370,

e e oo .. does not a‘ﬁ‘ect the elasticity of the aiv, 254.
e v oo« its similarity to lightning, 288,
<+« ... itseffects on paralysis, 401,
e of fogs in Ireland, 405,
...... supposed affintty be'twean and ma@‘neﬁsm #10.
Electrics per se and non-electrics, dxft‘ferchce bct\\ cen; i 1,249, 252,
Electrified bumpers described, i.'203,
Electn.satwn, what constitutes the wa»te of, 1, 218.
« s+ 4 .. . various appearances of, 115,
vanetyéfla(j .
Electrising one’s self, manner of, i, 174,
Elocution, tow best tanght; 3. 374,
Embassador from the United States to France, Franklin appointed
to the office of, 1, 143,
~Fmblematzmldesxgn illustrat ve of the Americantroubles, i, 371,
Emigrants to America, advice to, iii. 398,
Empire, rules for reducing a great one, 334,
£England, Franklin’s first atrival in, 1, 5.
+ - » .. second'afrival in, as agent for the provmce of Pensyl-
vania, (34,
<« « . . third arrival in, as agent for the same province, 141.
e« .« . its air moister than that of America, ii. MO
+ o« » « decrease of ‘popitation ‘in, donbtful, ‘.796
Englzsh, efféct of the ancient manners of, ii. 309;
« « + . . language, innovations in, 351, :
Eﬂttq)rises, public, Franklm s eatly disposition for, i. 10,
Eplemera, an ¢mblein of human 1ife, iii. 508,
ZLpitaph on Franklin’s parents, i. 18.
« . . . on himself, 155,
Episcopalians, conductof the Americanlegislature towards, i, 455,
Errors of Franklin’s early life, i. 45, 58, 61,80, 97.
Ether, what, ii. 59.
Exaporation,,
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Evaporation, cold produced by, 1,844, i, 6, 83, RS.
v s o oo of rivers, effects of, 100,
E:camznatzon of Franklin before the house of commons, i. 14%,
iii. 245, :
v e e e a s o ... before the privy council ;SQB.
.............. further particulars of, 551.
Erxchange, rate of, between Phxladelplna and. Britain, iii. 252,
Exercise, should: precede.meals, iii. 493,
Ezxperiments,to show the electrical effect of pomts,‘ 117 l s 170
««++ - - . toprovethe eloctrical state of thedLeyden phial, 182,
« « + .+« . .of firing spirits by a spark. sent through a river, 02,
........ to show how thunder-storms produce rain, 299,
« + « ++ .« On the clonds, proposed, 228,
« » -« .+« 0n drugs electrified, 245,
“. v on the elasticity of the air, 254,
. «.on the electric fluid, 255.
v e« o« . o-by My Kennersley,-261.
. on the electricity of the clouds, 271,
v« o« .. forincreasing electricity, 278,
v e e by Mr. Cunton, 286.
e in pursuance of those of Mr. Canwu, 294,
+ + « «.« . .00 asilver cann, 307.
« + . ... onthe velocity of the electric ﬂuld, 897, 329, 830,
+ «+ .. .. for producing cold by evaporation, 344..
+ « ++» .+ onithe:differant effects of electricity, 357,
....... by lotd Charles Gavendish, 348,
e« »« .+ . . onthe tourmalin,. 871,
e e e v v . toshow theutsihtypf,longpointed rodsito hopses, 389.
» v o« .. gnamber, i. 403 et seq.
..... . «pn the Leyden-phial, 434
+ + « .. . on djfferenticdlonred .cloths, ii. 108,:1Q9..
e .on the sailing of:boats, 160,
E.rpa; tation of gold andsilver; abservations;on, u,uﬂ(i
Eitports to North Ametica.and the:-West Indies, i, 427, 198,.
+ » oo o 0 Pensylvania, 129, 950,
Ce e e . vifromoditto, 200,
Lye, retains the images of luminous objects, ii. 340,

.
.

.
.
.

F.

JLucts, should’ be ascertained bqure we-atlept «tor aesount Lfor
«them)-ii. 96, .
Famaly of Franklin; account of, i. 5..¢f s0q,
Fumine, bow provldt d against in Ching;4i.497.
Kanning, how it cools, i, %7,
Lurmers, remonstrance in behalf.of, i, 420.

Federal
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Federal constituiiqn, speech-on, iii, 416. ,
Zelons, transportation of, to America, highly disagreeable to the
Linhabitants, iil, 285,
Fermenting liquors, their stean deleterious, ii. 59.
Fire, not.destroyed by -water, but dispersed, 1..172.
.+ makes air-specifically lighter, £06.
. . . exists in all bodies, 214.
. . . common and electrical, exist together, ¢bid.
-+« . a region of, above:ouratmosphere, 257, ii. 124.
. . . many ways of kindling it, i 356,
« -+ + exists in = solid or quiescent state in substances, ibid. it
80, 122,
. . . recovers its fluidity by combustion, sbid.
. « . is a fluid permeating all‘bodies, 78.
. . . conductors  of, are also best conductors of the electric
fluid, ibid. ’
che .+ +...difference between, and electrical cone
ductors, 77.. o
« « . how diffused through substances; 78..
.+ . how generated in animated bodies, 79.
« . . theory of, 122.
s . . a fixed and permanent gnantity of, in the universe, 123
« . . its properties, 227,
. . . electrical, see Electrical.
Fire-companies, numerous at Philadelphia, i. 103,
Fire-places, Pensylvanian,account of, ii. 225..
s+« +« « o . large and open, inconvenient, 228.
+ '« v .. . hollowbacked, by Gauger, 232.
e o« o+ . . Staffgrdshire, 285, -
+ « « ..« .aningenious one for serving two rooms, 296.
- Fires, at sea, how often produced, ii. .174. ‘
. . . great and bright, damage the eyes and. skin, 230.
Fisleries, value of those of Newfoundland, iii. 452,
Flame, preserves bodies from being consumed while surrounding
them, ii. 310, 311. :
Flazseed, amount of the exportation of from America.to Ireland,
. dii. 270, - ,
Xlesh, of animals, made tender by lightning and ,by. electricity,
i. 359, 414. :
Flies, drowned.in Ametica, brought to life in England, ii. 223,
Iilood and ebb;, explanation of the terms, i, 109,
Florence flask; when filled with boiling water, not chargeable.
with electricity, i. 332, 345.
Jog, great, in- 1783, ii. 68. . ,
“ e+« s ..., conjectures ag to s cause, ibid.
* Fogg, how supported in air, ii, 5.



IN D!hh

Fogs, electricity of, in Iretand; .- 405¢

Folger, family-name of Franklin’s mother;4, .8

Foreigners, the importation of, not necesshry to fill up-occasional
vacancies in population, ii. 390.

Forts in the back settlements; not approved of; iii. 99

Foster, judge, notes on his-argument: for .the impress of seameny
ii. 437. b

Foundering at ves, actidents that occasion it, 1. 160,170,

Fountdin, when electrified, its stream separates, i. 200.

Lowls, improperly treated:at sea, ii. 193,

Fragenents; politieal, dii 411

. France, its air moister thanithat of America, ii. 140.
. effects of its'military manners, 309,

Tranklin, derivation of the.name, i. 4.

. o » . genealogy of the family of, 5.

Franks, the improper use of, reprobated, ii. 435, -

Freezing to deuth in-summer, possibility of, ii. 84.

Tirench language, its general use, ii. 353.

Fronticrs, in America, the attack of, :the common cause -of ‘the
state, iii. 109. ’

Frugality, advantages of, ii. 397,

. . . . observance of, in Awmerica, iii:. 374, . -

Fruit-walls, blacking them recommundedy di.. 110,

Juel, scarce in Rhiledelphia, ii. 225

Fulling-nitlls in: America,.iil; 270/

Fusion, cold, of metals, supposed,i. 215

e o o ¢« o0..proves a mistake; 3390

+ « .« .. error respecting it acknowledged, 355.

el

Gallowdy, Mt piéface to his speech; il 163,
Garnish-money; practice among printers of demandlng it; 1, 641"
‘Giiiger M sl Tivention for five-places, fi 232
Genealogy of the Franklin family, i, 5.
German stoves; atlvantages and 'disadvantdges of, iiv 234,
Germany, why the several states of, encourage foreign minufac-
- 'tares in preference to thosc of each other; ifi. 118: note:
Gilding, its propertics as a conductor, i. 201,
oo thel effects of lightili and of electricityon, 220,
o oo failsasa-conductor dfter a few'shocks, 231
“@lady; hab always the syme quantity of ‘electrical fire, 1191,
. . . . possesses the whole power of giviig a shock; 192, 247
o . . . in panes, when first used in an eléctiical ekperiment, 193,
© 104,
. . . . great forde in small portions: of; 100+
Glass,
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Glass, impermeable tothe electric fluid, i 234, 318,

. . . .strongly attracts theglectsic fluid, 236.

. . . .cannot be electrified negatively, ébid.

. .. .itsopposite surfaces, how a(fected, 7bid. :

. . . . its component parts and pores extremely fine, 257

« « « s manner of its operation.in producing electricity, thid.

.+ . . its elasticity, to whatowing, 239.

.« . .thick, resists a.chapge. of the quantity. of electricity of its

different sides, 242.

. . . rod of, will not conduct a.shock, 2bid.

. . .when fluid, o» red hot, will conduct electricity, 256.

. . . .difference in its qualities, 301.
. . . error as to its pores, 302.

.. . .will admit the electric fluid, when moderately heated,
345, 3471. )

+ « ¢ . when cald retains the electric fluid, 346,

. . . . experiments on warm and ¢old, 348.

. . . .singular tube and ball of, 386.

Glusses, musical, described, ii. 330, ef.seq.

Gody saying in America respecting, iii. 401.

Godfrey, Thomas, a lodger with Franklin, i..81, .

4 e e e . amemberoftheJunto, 83,

vt v eus . oa. inventorof Hadley’s quadrant, ibid.

e es.u... . wishes Franklin to marry a relation of his,.05,

Gold and silver, remarks on the.exportation.of, ii. 416.

Golden fish, an electrical devige, i.. 233, )

Government, free, only destroyed by corvuption.of . manners, ii.
397, : ‘ .

Gout, dialogue with that disease, iii. 499,

Grace, Robert, member of the Junto club, i, 84, 89,

Gratitude of America, letter on, iii, 239.

Greasing the bottoms of slyips, gives them’mpre gwiftness, ii. 180

Greece,, capses.of its superiority over, Persia, ii, 397,

Greek empire, the destruction of, dispersed manufacturers, over
Europe, iii. 122, T

Green and red, relation betweenthe cplours of, il 341,

Greenlanders, their boats best forrowing, il 176,

Guaduloupe, its value to Britain gver-rated, iii, 139,

Gulph-stream, observations on, ii..186.

...... .+, whalgrs frequent its edges, ibid. ,

e e e . long unknown to.any, butthe American fishermen,

e« s v« how gencrated, 187,
e v« .. itspropertics, ibid.
e e tornadoes and water-spouts attending it, accoupted
for, 188. . .
Culph-
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Gulph-stream, how to avold it, 107,
e e Nantucketwhalers Best acquainted with it, ii. 198,
e+ «... thermometrical observations on, 199,

...... journal'of & voydge across, ¢bid.
Gunpowder, fired by electricity, i, 250, .
e e magazmes of, how to secure them from lightning,

375.
... . . proposal for keeping it dry, 376,
Habths, effééts of, on population, ii. 303, 304, -
Hadley's quadrant, by whom invented. i. 83, 95.
1]azl brings down electrical fite, 1. 202,

how formed. ii. 64.
Hamzlton, Mr. afriend of Franklin’s, i, 54, $8.
Handel, criticisi oh one of his compositions, ii, 345,
Harmony, in music, what, i, 339,
Harp, effect of, on theé ancient Scotch tunes, ii. 340.
Harry, David, companion of Franklin’s, i. 72, 93,
Hauts, sammer, shiould bé wh\te, it. 109,
the manufacture of, in New England, in 1760, iti. 131.

Health of seamen, Captain Cook’s method of preserving it reconyr
mended; ii. 190.

Heat, produced by electricity and by lightning, i. 338, 339.

. « « bétter conducted by some substances than others, ii. 56, 58,

« . . how propagated, 58,

. . . the pain it occasions, how produced, 8.

. v . in anitialg, how generated, 79, 125.

. . . infermentation, the same as that of the human body, 80.

. . . great, at Philadelphia, in 1750, 85,

. . . general theory of, 124.

Herrings, shoals of, pu-cewed by the $moothness of the sea, 150,

Hints to those that would be rich, iii. 466.

Holmes, Robert, brother-in-law to Franklin,i. 37, 71.

Honesty, often a veiy partial pfincxple of conduct, ii. 430.

Honours, all descending ones absurd, iii. 550,

Hopkins, governor, his report of the number of mhabltants in
Rhodé Istand, iii. 199,

Horse-race, electrical, i. 335,

Hospital; oné foanded by the exertions of Franklin, i. 126.

Hospitals, foundlmg, state of in England and France, iii. 544 %,
548%.-

Hospitality, a virtue of barbanans, iii. 301,
FHouses, remirks on covering them with copper. ii. 8 18, 320.
.+ .. many in Russia covered with iron plates, 319.
their cotstruction in Paris rcndurs thens little liable to
fires, 321.

Voi. & 25 Howe,



INDEX,

Iowe, lord, letter from, to Franklin, iii. 368,

v v v oo o Franklin’s answer to, 367,

Hudsor’stiver, winds there, ii. 52, 59.

Hunters, require much land to subsist on, ii, 384,

Hurricanes, how produced, ii. 7.

.« v« «. whycold in hot ¢limates, ibid. . ,

Hutchinson, governor, cause of the application for his removal, .
iii. 323.

e e . account of the letters of, 331,551,

Fhygrometer, best substances for.forming one, ii. 136.

i .
‘v e+« . mahogany-recommended for forming one, 141

I. J,

Jackson, Mr. remarks on population by, ii. 392,

Jamdica, its vacant lands not casily made sugar lands, iii, 140,

Jacelle, his machinery for moving boats, ii. 177, ‘

Ice will not conduct an electric shock, i. 201.

Ice-islands, dangerous toshipping, ii. 176.

Idleness, the heaviest tax on mankind, ii. 411, iii, 454,

. . . . .encouraged by charity, ii. 422, ’

. « .. .reflectionson, iii. 428,

Jefferson, Mr. letter from, on the character ‘of Franklin, iil.
545. ‘ . .

Jesuits, hostility of the Indians in America excited by, iii, 95.,

Ignorance; a frank acknowledgment of, commendable, i..008,

Imports into Pensylvania from Britain beforé 1766, iii. 250,

Impress of seamen, notes on Judge Foster's argument in favour
of, ii, 437. _ L

Inarticulation’in modern singing, censured, ii. 348.

Increase of mankind, observations on, ii. 383, and seq.

. . what prevented by, 386, 387,

: . how promoted, 388, 389.

e e e oo oo furtherobservations on, 393

Indemnification, just ground for requiring cessions from an ene<
my, iii, 03.

Independence, soon acquired in America, iii. 402,

Indian trade and- affuirs, remarks on a plan for the future ma=
nagement of, iil. 216,

....... spirituous lignors the great encouragement af, 219.

. . thedebts from, miust bd’left to honour, 220,

....... not an Americdh bhut'a British interest, 275,

Indians, of North America, a number of, murdered, i, 130,
e e often excited by the French against
the English, iit. 05 ’

. oo . st of fighting mén in the dificrent nations of, 221.

: Iandians

L I
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Indians, difference of their warfare fiomthat of Europdans, lii, 100
+ v o »..remarks concerningy383.
« « » « « their mode of life, 384,
+ « + + .+ . . publiccouncils, 385.
e et e politeness in conversation, 386,
«+ v.r o o-vules in visiting, 388,
Induatry, effects of Franklin’s, i. 85.
.. the cause of plenty, ii, 396,
e " essential to the welfare of a people, 411.
.« relaxed by cheapness of pravisions, 415.
. .« . . agreater portion of, -in every nation, than of idleness,
396 429, 1ii,.396. © ,
R 1 & plcvalence in Amerlca, iu. 373.
Inflammability of the surface of rivers, ii, 130,
Juland commerce, instances of, iii, 120,
Innovations in language and printing, ii, 351,
Inoculation, letter on the deaths occasioned by, ii. 215.
.« « » + « . success of, in Philadelphia, 216, 217.
Insects, utility of the study of, ii.-93.
Interrogation, the mark of, how to be placed, ii. 356.
Invention, the faculty of, its inconveniences, i.-308.
Inrentions, new, generally scouted, sbid.
Journal of a voyage, crossing the gulph-stream, i}, :199.

» o oo s s from Philadelphia to France,; 200, 201,
R A TR L . from the channel to America, 202, et seq.
17 on conlamgd in the globe, renders it a great magnet, ii, 119,

. query whether it existed,at. the creation, 126.

. hot, gives no bad smell, 247,

. yields po- bad,vapours, 248,
. rods, erected for experiments on the clouds, i, 270.
.+ .« . . conduct more lightning in proportion‘to.their thick-
ness, 282.

Islands far fram a continent have little thunder, i. 216.
Jtalic types, pse of, in printing, ii. 355.
Judges, mode of their appointment in America, in 178, 1iij. 23.
Junto, See Club,

K.

Aczmer, a connection 6f Pranklin'’s, some account of, i. 85, 70, 93.
lt/l, sir leham, Franklin patronized by, i. 39,
G e el deceived by, b4,
. .« « . i+ characterof, 51.
Kinnersley y, Mr.-electrical expez‘xtnents by, 1. 201,'¢t seq.:331.
Kiss, eléctrical; 1:1177.
)hte used to dmw electricity from the clouds, i::108.
2s2 Kite, .
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Xile electricut; idbscribed, 1..268.
Knobs, not so proper as points, for:conducting lightning,.i. 359. -

L.

Labour, why it will long contintie. dewr fn Alnerica; ii. 385;
. its advantages, 497, 428,

Lnnd terms on which it mayiéobtatned in Amberica, by scttlers,
iii. 209,

Landing in a suff, supposed ‘practieable, haw, il 154.

....... . -tricd without-success, 155,

Language, rcmarks on innovations in, ii, 351, ¢t seq.

Laughers, satyrized, iii. 425

Law, the old courts of, in the ¢Blonies, as ample in the‘}r‘powers,
as those in England, iif. 504:

Law-ex| pcnsea, no dibcoutageniént to Thw:dits, fii. 270}

Laww-stampis; 4 tax ‘o0 the poory iii, 209,

Lead, effects of, on thehuman constitution, 1i, 219,

Lm/cs in ships, why water entérs by them 1ot ‘tapldly-at first,

. 169,

..... ¢ . eoUmeanyto prevent their being ‘fatal, 170,

deather giobe, propos(.d instead of gluss, for eléc’éncnl experi
ments, i, ¢67.

Left hund, a petition’ from, } i#1. 483,

Leg, handioeand ‘déforined, humourdas anecdote of, ifl. 487,

Leged tenderdf 'papewmenéy, its- advantages,; {ii, 150.

e e e e P furfhér%'emarkq on, ¥51.

Lending money, new mode of ii. 408.

-Letter-founding effected by Frahklin in America, 1, 74,

Leutmann, . G. extract from: his valeanus famulans, it 208,

Lez/dcu bottle, its phenomena pxplained,i: 170,

‘ + + + . . analysed, 192,

o« v+ . .oV oXperiment toiprove its qualities, 245,

e when sealul hermetically, retalis long its electri-
<ity, 84%. .

Liberty of the press, observations on, ii.- 463,

e e e e abused, 465,

« « « . ofthe cudgel, should be'allowed in return, 467,
Librard ies, publu,, the first in America set on foot by Franklin,
oo,
e . . are now numerous in Amnerica, 100.
........ . advantage«sof, to liberty, 101.
,L{fe and dcath, observations on the doetrines of, ii. 222,
Light, differéiice between that from the sun and that from a fire
* in electrical experiments, i,.173,
‘ zight,
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Light, difficulties in the doctrintsiof] i.-208
.. . queries concerning, sbid.
. visibility of its infinitely small pasticles computed; i, 90.
. new theory of; 122
nglzf/wme-traécd ly, an early poem of Franklin’s,, i. 16,
LZightuing, represented by electricityy i.-176.

,,,,,, drawn from the cloudd, by-a kite, 208,

S S "o ¢« « by aniron rody dRd,
...... reasons for proposmg ﬁlm experiment on, 304,

e e e its efiects at Newbury, 310,

...... will leave othersubstances, topassthrough motals, 319
e e e e comnunicates magnetism to. iron, 3 4.

.. . .. .objections to the hypothesis of its. being collected.
from the sea, 318, 323,

...... eﬂccts of, on a wire at New York, 326.

e e swe v . onMr. West'spointed: mcl 340, et seq.

. e . how it shivers trees, 359.

e e e s effects of; on conduotors in Carohnm, 361, 362, 364.
e . dues not enter through openings, 368,

« « « '« . should be distinguished from its light, 369,
« « .+« an explosion always accompanies it, 2hid,
« + .+ . . Observations on its effects-on St Bride’s churoh, 374,

+ .+ .+ . howto preserve buildings from, 3717,
. » 1.« Jpersonal danger from, how best avoided, 381
e brought down by-a pointed:rod, in a large quantity,

I . how to prevent a stroke of, at sea, ii. 175.

Lzmmm, instance of public-benofit arising-from: his. knowledge
of insects, ii. 94.

Zondon, atmosphere of, moister-than that.of the country, ii. 139:

Loyalty of Amevica before the troubles, til, 237.

Luxur _/, beneficial when not too cormon, ii. 389.

IH i"definition of, 395, 425,

..... extinguislies families, 305,
. . . . Dot to be extirpated by lnws, 401,

..... further observations-on, 425,

Tying-to, the oly mode yet used for stopping a vessel at sea, il
181,

M.

Maddeson, Mr. death of, Jamented, iii. 544.%..
- Magazine of powder, how to secuve:it from Jightning, iv 375,
Atagical circle of. urcles, ii. 327.
vy . . picture, i, 195, .
253 Magicnl
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Magical square of squares, ii. 324,

Magnctism, animal, detected and exposed, i, 150;

- == = = - = given by electricity, 248, 314.

... and electricity, dﬁimty between, 410,

------- supposed to exist in all space, ii. 119, 126.

------- conjectures as to its effects on the globe, 120.

------- enquiry how it first came to exist, 126.

Mahogany, expands and shrinks, according to climate, ii. 138.

- - = - - - recommended for an hygrometer, 141.

Mandev!lle, Franklin’s acquaintance with, i. 39.

Manners, effects of, on population, ii. 593, et seq.

« « = - - letter to the Busy-body on the want of, iii. 432.

Manyfactures, produce greatu proportionate returns than raw
materials, ii. 410,

-------- founded in the want of land for the poor, iii. 107.

------ ~ = are with difficulty transplanted from one country
to another, 121.

R hardly ever lost but by foreign conquest, 122.

R probability of their establishment in America, 260.

« = = ~ = =~ » «» want-no encouragement from the government, if

a country be ripe for them, 405,

Maritime observations, ii. 162.

Marly, experiments made at, for drawing lightning from the
clouds,l 421,

Marriage of Franklin, i, i 97.

Marriages, where the greatest number take place, ii. 383,

- - - - - - whyfrequent and early in America, 385. iii, 113,
408,

------ early, letter on, iii. 475.

Maryland, account of a whirlwind there, ii, 61.

B T of paper bills formerly issyed there, fii. 155.

------ its conduct in a French war, prevxous to the Ameri-

can troubles, defended, 262,
Massachusets bay, petition ofthe inhabitantsof, tothekmg,m 325
Matter, enquiry into the supposed vis inertiz of, ii. 110,
- - - -~ man can ncither create nor aynihilate it, 123,
Mawgrzd re, William, member of the Junto club, i. 84.
Mayaxims, prudential, from poar Richard’s almanack iii. 453,
Mauzeas, abbe, letter from, i, 420.
Medl, grain, &c. manner of preserung them good for ages, i.
376. 1i. 190, -
Mechanics, advantapes of an early attention to, i, 14.
.Medwcrzh/, prevalenu’ of, in America, iii. 399.
Mclad:/ in music, what, ii, 340,
Men, six, struck down by an electric shock, i. 306.
Mercer, Dr, letter from, ona water-spout, il 34.
- - Merchants
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Merchants and shopkeepers in America, iii. 394.

Meredith, Hugh, companion of Franklin, short account of, 1. 72,
76, 89. .

Metalline rods, secure buildings from lightning, i. 281.

- = =« = «~ - -gither prevent or conduct a stroke, 310,

Metals, melted by electricity and by lightning, i, 215, 220,

= - - - when:nelted by electricity, stain glass, 232,

- < - - polished, spotted by electrical sparks, 253.

« ~ = = feel colder than wood, why, ii. 56,

Meteorological observations, ii. 1, 45, 66. ;

Methusalem slept always in the open air, iii. 495.

Mickle, Samuel, a prognosticator of evi), i. 81,

Military manners, ellects of, ii. 308, 399,

~ ~ - - = power of the King, remarks on, iii. 307.

Militie bill, Franklin the author of one, 1. 1392,

=« = - ~ = ~ particular one, rejected by the governor of Pensyl-
vania, 100. iif. 157.

Mines, method of changing air in them, ii. 291,

~ ~ « = of rock salt, conjectures as to their foymation, 92,

Mists, how supported in air, ii. 5.

Modesty in disputation recommended, ii, 317,

Money, how to make it plenty, iii. 467,

~ = « = new mode of lending, 408.

Moral principles, state of Franklin’s mind respecting, on his

- entering into business, i, 79.

Movrals of chess, iii. 488,

Motion, the communication and effects of, ii, 7, 8.

- - ~ - -of vessels at sea, how to be stopped, 181,

Mountains, use of, in producing rain and vivers, i. 208.

------ why the summits of, are cold, ii. 6.

------ conjecture how they became so high, 91.

Music, harmouy and melody of the old Scotish, ii. 338.

- - - = modern, defects of, 343,

Musical glasses described, ii. 330,

N.

Nantucket whalers best acquainted with the gulph-stream, ii. 198.
Nadional wealth, data for reasoning on, ii. 408,

---------- three ways of acquiring, 410,

Navigation, ditference of, in shoal and deep water, ii. 158,
- —. e observations on, 195, 196,

« ~ = - = ~ = from Newfoundland-to New York, 197.
------- inland, in America, iii; 118,

Needle of a compass, its polarity veversed by lightning, 1,248, 325,
- « - - of wood, ¢iftular motion of; by electricity, 332, 351,
Needles, magnetised by électricity,: i, 148

254 Needles
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Needles and pins, melted by clectricity, 1. 249

Negatively electrised bodies repel each other, 5. 204, .

Negroes bear heat better, and cold worse, than whites, ji. 88.

Newbury, effccts of a stroke of lightning there, i. 310,

New-England, former {lourishing state of, from the issue of -pa-
per mon(), i, 144,

-------- cnrcumstances which rendered the restriction of-
paper money there not injursous, 148.

e abolition of paper cyrrency there, 263

Newfoundland fisheries, more valuable than the.mines of ‘Peru,
iii. 452.

1\ ewspaper, one sufficient for all America, in 1721,.i. 23:

----- instance of one set up by Frapklin at Bhiladelphia,
i. 86.

New-York, effccts of hghtmngihnc i 326.

------ - former flourishing state of, from the issue- of papers-
monev, iii. 146, ’

------ sentiments of the colonists on the act for abolishing
the legislature of 232,

------ obtam(d in e\change for Suripam, 340,

Nollet, abbt, Franklin’s theory of electricity opposed by, i, 113,

R remarks on hlsleuels, 430.

Non-conductors of electricity, i. 378,

Non-electric, its property in regeiving or giving clectrical fire, i.'.
193.

North-cast storms in America, account of, ii, 8. ,

Nursea office at Paris for examining the health af; iii. 54,0*

0' .
Oak best for flooring and stair-cases, i, 321. :
Ohio, distance of its fort from the sea, iii. ]19, note.
0il, effect of heat on, ii. 4.
- - -evaporates only in dry air, 2bid.
- - -renders air unfit to take up water, {bid,
=~ - curious instance of its effecty ou water in a lamp, 142,

- - -stlllmg of waves by means of, 144, 14.), 148, 150, 151, 154.
Old man’s wish, song so called quoted, iii. 546%,

Onslow, Arthur, dedication of a work to, by Eranklin, iii. 48.
Opinious, vulgar ones too much slighted, ii. 148,

==~ - regard to established oncs, thqught wisdom in a ge-
vernment, iii, 226,

Orthography, a new mode of, ii..359.
Oshorne, a friend of Frankhn N 50, 53
Ouversetling at sea, how it oceurs, ij. 172,

------- .. how to be preveutul,zb;d 195,
Quiriggers to bo.zts, advantpgps of, ii.; 173,

Packihread,
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j 3

Puckthread, though wet, not a good: conductor, I, 200.

Pgine's Commen bense, Franklin supposed to have contr lbuted
to, i. 14

Paptr, hoxg to make large sheets, in the Chinese way, ii. 340.

~'= = = apoem, iii. 5292.

Paper-credit, cannot be circumscribed by law, ii. 418

Paper-mpney, pamphiet written by Franklin on, i. 81,

------- American, remarks and facts relative to, iil. 144,

------ » advantages of, over gold and silver, iii. 152.

Papers on philosophical subjects, i. 160, gt seq.. ii. 1, ¢t seq.

- = - -.on geneval politics, ii. 383, et veq.

- - - - on American subjects, before the revolutian, iii. 3, ef seq..

------- = = =~ = v = = = duting the revolution.iii, 225, et seq..

I I I R R iy subsequent, to the revolution, iii..
' 383, et seq.

~+ «.- on moral subjects, iii. 421, ¢l seq,

Parable against persecution, ii. 450.

Paradoxes infesred from some experiments, i. 262,

Paralysis, effects of electricity on, i. 401,

Parliament of Lngl.md opunons in Awerjca, in 1766, concerns.
ing, iii, 254.

Parsons, William, member of the Junto club, i. 83.

Parties, their usein repubhcs, iii. 396.

Party of pleasure, electrical, i, 202,

. Passages to and from Amcrica, how to be shortened, ii. 188,

- = = ~ = why shortey from, thanto, America, 189.

Passengers by sea, instructions to, ii. 192,

Patriotism, spmt of, catching, iii. 00,

Peuce, the victorious party may insist on adequate -securities in.
the terms of, iii. 96.

Penn, governor, remaxks on his admlmstratlon, iii, 183.

--------- sold his ngISlallV(‘ right in Pensylvania, but
did not complete the bargain, 189,

Pensylv(mza, Franklin appointed clerk to the geneul assembly
of, i. 102,

S e anaa « = « = forms a plan of association for the defence
of, 104

--------- - = = becomes a member of the general assem=
bly of, 114.

~.- - =~ - = aggrievances of, iil. 50,

----- = = infraction of its charter, 52,

------- review of the constitution: of, 59

- former ﬂoqmsh}ng state, of; from the.issue of papes-»
money,: 140,

Pensylvania,
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Pensylvania, rate of exchange there, iii. 151,

....... letter on the militia bill of, 157.

e settled by English and Germans, 162, o

<<+« ... English and German, its proviacia! langua'g‘cs,’ .

-+« « » + . pecuniary bargains between the governors and as-
sembly of, 165, *

« « s o« .. taxes there, 246, 251,

« « » « .. number of its inhabitants, 240,

*+ « » « .« . proportion of quakers, and of Geimans, ibid.

e e e e exports and imports, 250,

-+ «» . . . assembly of, in 1766, how composed, 252.

Pensylvanian fire-places, account of, ii. 223.

s e et e ... . particularly described, 235.

et e e e . .. . . effects of, 230,
“ e+ v+ oo .., manner of using them, 241.
e e e s e e . . .advantages of, 243,
e e e, objections to, answered, 247.
e e + « « . »directions to bricklayers respecting,
251,

Peopling of countrics, observations on, ii. 383, ef seq.
Perkins, Dr. letter from; on water-spouts, ii. 11,
eaete it w0 on shooting stars, 36.
Persecution, parable against, ii. 450,
e . of dissenters, letter on, 452,
....... of quakers in New.England, 454.
Perspirable matter, pernicious, if refained, ii: 50.
Perspiration, necessary to be kept up; in hot climates, ii. 86.
....... difference of, in-persons when naked and clothed,
214, .
Petition from the colonists of Massachusets bay, 1ii. 325.
« <« Jof the Jefthand, 483, ~ o
Petty, sivr William, a double vessel built by, ii. 174.
FPliladelphia, Franklin’s first arrival at, i. 32.
« + +« .+ o account of a seminary there, instituted by Frank-
lin, 116 to 127,
...... . state of the public bank at, {ii.551%.
Plytolacca, or poke weed, a specific for cancers, i, 261.
Ficture, magical, described, i, 195,
Plain trath, Franklin’s first political pamphlet, iii. 524.
Plap for benefiting distant countries, ii. 403."
. . . for settling two western colonies, iii. 41.
. .. for the management of Indian affairs, remarks on, 216.
.« . forimproving the condition of the free blacks, 519.
Planking of ships, improvement in, ii. 189.
Pleurisy; Franklin attacked byy i, 771, 1544 ‘
Plus and minus electricity, in the Leyden bottle, i:181sX
etirie i Sk o o 0w o s o 10 other bodies, 185,
' Pointed
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Pointed vods, secare buildings from lightning, i. 283, 381,

« « + ++ .. experiments and observations on, 388,

. <.+ ... ohjections to, answered, 395, 396,

Points, their-effects, 1. 170,

.+ . . property of, expluined, 223,

- . . . cxperiment showing the effect of, on the clouds, 283,

. . . . mistake respecting, 310, )

Polke-weed, a cure for cancers, i, 260, 261,

Polarity given to needles by electricity, i, 248,

DPoles of the earth, if changed, would produce a deluge, i, 127..

Political fragments, ii. 411, ,

Polypus, a nation compared to, ii. 391,

Pgor, remarks on the management of, i, 418.

« . . the better provided for, the more idle, 422

Poor Richard, maxims of, iii. 453.

Pape, criticism on two of his lines, i. 23,

Population, observations on, ii. 383.

« o« .+ . cvauses which diminish it, 336.

<+ « o« occasional vacancies in, soon filled by natoral gene.
ration, 390,

<+« ++ . rateof itsincrease in Awmerica, 385, 1ii. 113, 230, 254,

« « + « +« whyitincreasesfaster there, than in England, iii. 255,

Positions concerning national wealth, ii. 408,

Positiveness, imprapriety of, ii. 318.

I ostage, not a tax, but payment for a service, iii. 265,

. . - . . state of, in America, in 1766, 279.

Post-master, and deputy post-master general, Franklin appointed
to the oflices of, i, 102, 127, .

Potts, Stephen, a companion of Franklin’, i. 72, 84.

Poultry, not good af sea, ii. 103,

Powder-magazines, how secured from lightning, i. 375.

Power to move a heavy body, how to be augmented, ii. 1971,

Pownall, governor, memorial of, to the Duke of Cumberland
iii. 41, .

W e e e e e .. letter from, on an equal communication of
rights to America, 243.

e« v+« i ... constitution of the colonies by, 299,

Prefuce to Mr. Galloway’s speech, iii. 163,

. + . . to proceedings of the inhabitants of Boston, 317. v

Preshyterianism, established religion in New England, i, 454,

Press, account of the court of, ii, 463,

+ . . liberty of, abused, 465,

Fressing of seamnen, animadversions on, ii. 437,

Price, Dr. letter from, on Franklin’s death, iii. 541,

Priestley, Dr. letter from, on Franklin’s character, 547,

Printers at Philadelphia before Franklin, i. 30,

»

Printing,
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Printing, Franklinapprenticed to the business of; i. 15,

e e eu..ss. worksatit as a journeymen in England, i,
58, 62.

f e et e e e a ... in America, 35,
1. '

e v+ e+ eo...ecnterson the business of, as master, 78.

. « + « « o Observations on fashions in, ii. 355.

Prison, society for rclieving the misery of, i. 151,

- = = - not known among the Indians of America, iii, 220.

Privateering, reprobated, ii. 436,

------- further observations on, 446.

------- article to prevent it, recommended in. national trea-
ties, 448. )
------ “=een=-as~~--inserted in a treaty between

America and Prussia, 449.
Proas, of the pacific ocean, safety: of, ii. 173.
= - = - flying, syperior to any of our sailing boats, 176
Produce of the inland parts of America, iii. 119,
Products of Amecrica, do not interfere. with those of Britain, iil.
124.
Brose-writing, method of acquiring excellence: in, i. 18..
Protest. against Franklin’s appointment as. colonial agent, rée
marks on, iii. 203.
Provisions, cheapness of, encourages idleness, ii. 415,
Prussian edict, assuming claims over Britain, iii. 311,
Public services and functions of Franklin, i, 125.
2. = ~ - 8pirit, manifest in England, iii. 91.
~ = = -~ -~ dilfcrent opinion respgcting it expressed, 375.
Punctuelity of America in the payment of public debts, iii. 373.
Puckridge, Mr. inventor of musical glasses, i, 136.
Q.
Bualer-lndy, good advice ofone to Franklin in his youth, i. 42.
Quakers, persecution of, in New England, ij. 454,
-« ="« = proportion of, in Pensylvania, iil. 249.
Dyuebec, vemarks on the enlargement of the province of; iii. 20,
note. .
Bueries concerning light, i. 258,
- = = = ~ proposed 3t the Junto club, 11, 366, : )
- -~ = - from M. Strahan, on the American disputes, i1, 287,
Questions discussed by the Junto club, ii, 368,

R.

Ruain, how produced, i. 207.
~ - « generally brings down electricity; 202
Ratn,
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Rain, why never salt, 4i. 92, '

- - - different quantities of, falling at'differént licights, 133,

Ralph, James, a friend of Franklin's, 1. 50, 53, 54, 57,60,

Rarefaction of the air, why ‘gredter in the upper regions, i1. 6.

Read, maiden name of Franklin’s wife, i. 39, 37, 49, 54, 9,
70, 96,

Reading, Franklin’s early passion for, i. 15, 16,

----- how best taught, ii. 372,

- - - ~ - advice to youth tespictink, 378.

Recluse, a Roman Cuthiolic one, in London, i. #5.

Red and green, relation batween the colours of, ii. 341,

Regimen, sudden alterations ‘of, hot prejudicial, 1. 49.

Religious sect, new one, intended establishment of, 1. 48.

Repellency, clectrical, how déstioved, i, 172, ©

Representation, American, in thi British parliabtent, thoughts
on, iii. 37, 243. )

Repulsion, electrical, the doctiineof, doubted, 1.'333.

------ -= = w- - considerhtiohs in support of, 549,

Revelation, doubted by Franklih in his youth, i. 79, -

Rhode-island, purchased for a pair of spectacles, iii. 21.

= = = = '« = :its population at three periods, iii. 120,

Rich, hihts Yo those that wouldl be, iii. 406.

Ridicule, delight of the prince of Condé in, iii. 424.

Rivers, from the Andés, Tiow formed, i. 209,

- = - - motion of the tides in, explained, ii. 96, 102,

- = = - donot run into the sea, 105,

~ = . - evaporate before they reach the sea, 106,

- - - - inflammability of the surface of, 130.

Rods, utility of long pointed ones, to secure buildings from
lightning, §. 388.--8ce farthet, Iron.  Lightning. ~ Metal-
line, ’

Rome, ciuses of its decline ‘enquired into, ii. 998,

~ - ~ - political govermment of its provinees, iii. 138,

Rooms, warm, advantages of, ii. 249.

R ~ do not give colds, bid,

Roots, edible, might be dried and preserved for seasstore, fi, 190,

Rosin, when fluid, will conduct eleetricity, i. 256,

Rowsseqi, his Opinton of tunes in parts, ii. 342,

Rowing of boats, Chinese method of, ii. 177,

Rowley, Dr. Franklin's obligations to, iii, 555™.

S.

Sailing, observations on, ii. 163,

Saiks, proposed improvements in; ii. 164, 166.

Saint Bride’s church, stroke of fightning on, i, 374.

Salt, dry, will net ¢onduct dectieity. i, 258.. Sul
a,
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Salt, rock, conjectures astoits origin, it 91,

Saltness of the sea-water considered, 20,

suvage, John, a companion of Franklin’s, i. 7%

Suvages of North America, remarks on, iii. 383, ¢f seg.

School, sketch of one, for Philadelphia, ii. 370,

Scotch tunes, harmony of, and melody, ii. 338.

Screanming, a defect in modern tunes, ii. 345.

Scull, Nicholas, member of the Junto club, i, 83.

Sea, electrical qualities of its component parts, i. 203.

- - - opinion, that it is the source of lightning, considered,. 269,

321,322,

- ~ - supposed cause of its luminous appearance, ii. 88.
- - - from what cause, salt, 91.

- - ~ has formerly covered the mountains, ib.

Sea-coal, has a vegetable origin, ii. 128.

- = = - - prejudices against the use of, at Paris, 278.
Sea-water, soon loses its luminous quality, i. 260.
------ considerations on the distillation of, ii. 103.
ERI ‘how to quench thirst with, 104,

----- thermometrical observation on, 109, ef seq.
Security, a just ground to deinand essions from an enemy, {ii. 93.
Separation of the colonies from Britain, probability, of;. in 1775,

iii. 356. '

Servants in England, the most barren parts of the people, ii. 305.

Settlements, new, in America, letter concerning, iii. 409.

Settlers of British colonics, their rights, iii. 299.

Sheep, a whole fidck Killed by lightning, i. 415.

Ships, abandoned at sea, often saved, ii. 160.

- - - ~may be nicely balanced, 170,

- - - ~accidents to, at sea, Llow guarded against, 172,

Shirley, governor, letters to, on the taxation of the colonies, ili. 30,

---------------- - on-American represcitation in the
British parliament, 37. '

Shooting-stars, letter on, ii, 36,

Shop-keepers in America, iii. 334.

Sides of vessels, the-best construction of, 1i. 172.

Silver cann, e)&pcrin}ent w'xtb, i. 307, . 3

- - - vesscls, not so casily handled as glass, when filled with hot

liquors, ii. 57. o
Slavery, society for the abolition of, 1. 151.

----- address to the public on the abolition of, iii. 517.
Slares, not profitable 1abourers, ii. 380,
~ = - = diminish population, ii. 387.
Slave-trade, sentiment of a French moralist respecting, ii..195..
T parody on the arguments in favour of, 450,
Sliding-plates for smoky chimnies described, ii. 287,

Slitting=



INDEX.

Stitting-mills in America, iji. 270,

small, Mr. Alexander, letter from, i. 374,

smell of electricity, how produced, i, 244,

Smoke, principle by whiclr it ascends, ii, 257+

- - - ~ stove that consumes it, 2906,

- = = < the burning of, useful in hot= houses, 316.

Smoky chimnies, observationon the causes and cure of; i, 256,

--------- remedy for, if by want of airy 261,262,

es==em==-¢=uma-c-- if bytoo.large .openings .in the
room, 266, 268, .

------ = ===~~~ -- if by too short a:funnel, 269.

I L £ { by overpowering each other,
‘770 2¢l

R if by being overtopped, 271,272,

R R I I = if by improper situation of a door,
273, _

smwmes-asaen-a-- ifiby smoke drawn down their
funnels, 874, 275.

--------- =~ =~ ==« if:by strong winds, 275, 276.

I IR A “diflicult somdunes to discover the causeof, 283.

Smugglg,ng. reflections on, ii. 430,

= = - - = - encouragement of, not honest, 432,

Snow, smgul-n‘. instance of. its giving e¢lectricity,. i, 373.

Soap-bozler, part of Franklin’s carly life devoted to the business
of, i. 10, 14.

Societies, of which I‘ranklm was. president, 1.151,

----- lo‘upmcl of wlm,h ht, was 2 membu, 135.

Socrates, Dis mode of. dxaputauon, ST N

Songs, anuent, give more pleasure than modern, ii. 342.

- - = - modern, com}gosedpf all the-defects of speech, 344.

Soul, argument against the annihilation of, iii. 548*,

Sound Dbest mediums for conveying, ii. 335.

- - = - pbservations ou, 336,

- ~ - - queries conceuung, 337,

Sounds just past, we have a.perfect idea of their piteh, ii. 340,

Soup-dishes at sea, how to be made more convuxicnt, i, 195,

Spain, what has thinped its population, ii: 390,

Specific welight, what, iilo226.

Spectacles, double, advantages of, iil. 544%, 551%..

Speech, at Algiers, on slavt'ly_and pitacy, ii. 450,

- - - ~ of Mr, Galloway, preface to, iii. 163,

- -« = « last of FFranklin, on the ududl (.onsmulmn, 416.

Spelling, a new mode of, u.commuxdcd, i, 359,

Ap/zelcs, clectric, commodlous ones, i, 178,

Spider, artificial, described, i 177,

Spirits, fired without heating, i. ..M, 244,

< =« - linen wetted with, cooling in milummtlous, i, 87.

« - - - should always be taken to sey in bottles, 175, Spots
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Spots in the sun, how formed, 1, 260.

Squares, magical square of; ii. 324 )

Staffordshire chimney, description of, ii. 285

Stamp-act in America stigmatized, iii. 228,

------ letter on the repeal of, iii. 239.

- = = - ~ - examihation of Franklid o, 245,

Stars, ~See Shooting. '

State, internal;, of Ameticay iii. 291.

Storms, causes of, ii, 65,

Stove, Dutch, its advantages and defects, ii. 233,

- - - = German; ditto, 234,

- = =« ~ to draw downwards, by Ji G Leutmahn, 208,

- - - - for burning pit-coal and consuming its smoke, 301, 304,
308. '

Strate of the earth; letter on, ii, 110.

Strahan, Mi. queries by, on American politics, iii. 287.

- - & - == - cangwer to the qukvies, 290,

-------- letter to, disclaiming his friendship, fii. 354,

Stuber, Dt.. contimiator of Fx‘aﬁl{lin’s tife,” i. 98.

Studies of trifles, should be moderate, ii. 95, , .

Stuttering, one of the affected béduties of modern Yunes, 1. 243,

Sugar, cruelties exercised in producing it, i, {96,

Sulplur globe, its electricity differént from that of “the glass

. -globe, 1, 265,

Sun, supplies vapour with fire, i, 207. = |

- - - why not wasted By expense of light, 250,

- - - effect of its rays ‘on different coloured’clothes, ii. 108,

- - - light of, proposed to be ustd instead of candlélight, iii.
470, 473. . o

- - - discovered to give light-ds soon as it rises, 471,

Surfaces of glass, different state of its opposite ones, when eléc~
trised, i. 191, 238.

Swimming, skill of Franklin in, i. 66

- = = - - - art of, how to be acquired,-il, 408, .

- ===~ how a persori unacyuainted with it may uvold sink-
ing, 208. ‘ ,

------ a delightful and wholesome exérclse. ii. 209,211.

- = = - - - advantage of, to soldiers, 210,

------ inventions to imprové it, ibid. 212.

------ medical.eflects of, ibid.

T.

Tariffs, not easily scttled in Indiah trade, iii, 218,

Tautology, an affected beauty of niotlern songs, ii. 345,

Taxation, American, letters to governor Shirley on, iii. 30.
Taxation,
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Tuzation, American, Dr. Franklin’s examination on, iii, 246, 256.
= - - - - internal and external, distinguished, 2359.

- - - - -~ on importation of goods and consumption, difference
“between, 266.

Tea-act, the duty on, in-America, how conmdered there, iil.
261, 317, 319,

- - - - =characterized by ‘Mr,. Burke, 319,. note.

Teach, or Black-beard, name of a ballad written by Franklin in
his youth. i. 16.

Thanks of ibe assembly of Pensylvania to Franklin, iii. 214.

Thanksgiving-days appointed in New England instead of fasts,
iii. 392. ,

Theory of the earth, ii, 117,

- - = - of light’and heat, 122,

Thermometer, not cooled by blowing on, when dry, i, S:.

-------- clectrical, d«.scnbcd and experiments with, ii.
336.

Thermometrical observations on the gulph-stream, ii. 199,

---------------- on the warmth of sea-water, 200,

Thirst, may be relieved by sea~water, how,:ii, 105,

Thunder and lightning, how caused, i, 209,

----- seldom beard far from land, 216,

-« = - - comparatively little at Iiermuda, ibid.
- defined, 378.

Thunder-gusts, wlmt 203,

-------- h}pothems to explain them, 203, et seq.

Tides in rivers, motion of, explained, ii. 96, 102.

Time, occasional fragments of, how to be collected, ii, 412,
- - - - is money to atradesman, iii. 463.

Toads live long without nourishment, ii. 223.

Toleration in O1d and New England compared, 457.
Torpedo, how to determine its electricity, i. 408, 409.
Tourmaliin, its singular electrical properties, i, 370.

- - - - = - - cXperiments on it, 371, 372,
Trade, pleasure attending the first carnings in, i, 81,
~ - - = should be under no restrictions, ii. 415,

- ~ - « exchanges in, may be advantageous to cach parly, 418,

- - - - inland carriage no obstruction to, iii. 116.

« - =~ = great rivers in America, favourable to, 118,

~ « = - bills of credit, in licu of money, the best medium of,
156.

- =« - will find and make its own rates. 219,

Tradesman, advice to a young one, iii. 403.

Transportation of felons to America, highly disagreeable to the
inhabitants there, iii. 235,

Treaty between America and Prussia, hum'me article of, ii. 449,
YOL. I. QT Treasures,
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Treasures, hidden, search after, ridiculed, iii. 450,
Trees, dangerous to be under, in thunder-storms, i.213.,
- « - - the shivering of, by lightning, explained, 359.
- - - = why cool in the sun, ii. 87.

Tubes of glass, electrical, manner of rubbing, i. 178.

--------- lined with a non-electric, experiment with, 240.
-------- exhausted, electric fire moves freely in, 241,
Tunes, ancient Scotch, why give general pleasure, ii. 338.
R R R composed to the wire-harp, 341.

- - - - in parts, Rousseau’s opinion of, 342.

- - - - modern, absurdities of, 344, et seq.
Turkey killed by electricity, i. 299.

Turks, ceremony observed by, in visiting, iii. 436.

V. U.

Vacuum, Torricellian, experiment with, i. 201
----- electrical experiment in, 317.
Vapour, electrical experiment on, i. 343,
Papours from moist hay, &c. easily fired by lightning, & 215.
----- cause of their rising considered, ii. 46, 49.
Vanity, observation on, i. 2.
Varnish, dry, burnt by electric sparks, i, 199.
Puattels Law of Nations, greatly consulted by the American
congress, iii. 360.
Pegetable diet, observed by Franklin, i. 20.
-------- abandoned by Franklin, why, 47.
Vegetation, effects of, on noxious air, ii. 129.
Velocity of the electric fire, i. 319.
Virtue in private life exemplified, iii. 427,
Pernon, Mr. reposes a trust in Franklin, which he violates, i, 44.
Fis inertiz of matter, observations on, ii. 110.
Visits, unseasonable and importunate, letter on, iii. 432,
Unintelligibleness, a fault of modern singing, i 345.
Union, Albany plan of. See Albany.
Union of America with Britain, letter on, iii. 239.
United states of America, nature of the congress of, iii. 550%
Foyage, from Boston to New York, i. 27.
----- from New York to Philadelphia, 28.
----- from Newfoundland to New York, remarks on, ii. 197.
----- crossing the gulph stream, journal of, 19y,
----- from Philadelphia to France, 200, 201,
----- from the channel to America, 202.
------ to benefit distant countries, proposed, 403,
Vulgar opinions, too much slighted, ii. 146,
Waggons
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W,

Waggons, number of, supplied by Franklin, on a military emer-
gency,i. 130, .~

War, civil, whether it strengthens a country considered, ii. 399,

- - - pbservations on, 435.

- - - laws of, gradually humanized, ib,

« - - humane article respecting, in a treaty between Prussia and
America, ii. 449,
- - = I'rench, of 1757, its origin, iii. 274.

#arm rooms do not make people tender, or give colds, ii. 249.
Washington, early military talents of, i, 130.

I Franklin’s bequest to, 164,

Waler, a perfect conductor of electricity, i 201,

- - - - strongly electrified, rises in vapour, 204,

~ = = = particles of, in rising, are attached to particles of ais, 205,
----- and aijr, attract each other, 206.

.- (*xplodc(llll\e gunpowder, by electricity, 358.

« - = = expansion of, when reduced to vapour, 7b.

- - ="~ saturated with salt, precipitates the overplus, ii. 2,

~ - ~ = will dissolve in air, zb.

« expands when boiling, 7b.

- how supported in air, 45,

- = = = bubbles on the surface of, hypothesis respecting, 48,
- - - - agitated, does not produce heat, 49, 96,

- - - = supposed originally all salt, 91,

- - = - fresh, produce ofdistillalion only, ib.

- = = = curious effects of oil on, 142.

Water-casks, how to dispose of, in leaky vessels, ii. 170.
Water-spouts, observatious on, ii. 11.

)
T
11

e - whethcr they descend or ascend, 14, 23, 38,
e various appearances of, 16.

- = =« = - = winds blow from all points towards them, 21.
------- are whirlwinds at sca, 75.

w'+ - + = = gffect of one on the coast of Guinea, 33.
------- account of one at Antigua, 34.

- maae various instances of, 38.

.. m e Mr. Colden’s observations on, b3.

Watson, Mr. Williom, letter by, on thunder-clouds, 1. 427.
Waves, stilled by oil, ii. 144, 145, 148,
--------- greasy water, 140,
Wax, when {luid will conduct electricity, j, 256,
- - « may be clectrised positively and negatively, 291.
Wealth, way to, iii, 453.
+ - - - national, positions to be examined concerning, ii. 408.
s = =~ =« ~ =~ butthree ways of acquiring it, 410.
22 Vebb,
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Webb, George, a companion of Franklin’s, i. 72, 84, 86.

Wedderburn, Mr. remarks on his treatment of Franklin before the
privy council, iii. 330, 332, notes; 550.

West, Mr. his conductor struck by lightning, 1. 340,

Western colonies, plan for settling them, iii. 41.

Whatley, Mr., four letters to, iii. 543%.

Wheels, eléctrical, described, i. 196,

Wiirtwinds, how formed, ii. 10

~ = = -« = =observations on, 20.

~ = ~% « = =2 remarkable one at Rome, 24.

------- account of one in Maryland, 61.

‘Whistle, a story, iii. 480.

White, fittest colour for clothes in hot climates, ii, 100.

Will, extracts from Franklin’s, i. 155,

Wilson, M. draws electricity from the clouds, i. 429.

wind generated by fermertation, ii, 59.

#inds explained, ii. 8,9, 48.

- ~ - « the explanation objected to, 50, 51.

- - - - 'ohservations on, by Mr. Colden, 52.

- = = - wheéther confined to, or generated in, clouds, 57,

- - = = rajsethe surface of the sea above its level, 188.

- - = - effect of, on sound, 357.

Winters, hard, causcs of, ii. 68.

Winthrop, professor, letters from, 1.373, 382.

Wire conducts a great stroke of lightning, though destroyed it-
self, i, 282.

Wolfe, general, i. 130, .

Women of Paris, singular saying respecting, as mothers, iii. 548"

Wood, dry, will not conduct electricity, i. 172

- - - - why docs not feel so cold as metals, ii, 56,

Woods, not unhealthy to inhabit, ii. 130.

Woollen, why warmer than linen, ii. 57, 8L

Words to modern songs, only a pretence for singing, ii. 348.

Wiygate, an acquaintance of Franklin’s, i, 66,

Wyndham, sic William, applies to Franklin to teach his soms. .
swimming, i. 69.




