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AbvElirtistmENT: 

THE works of Di. Pratddin have been 
often 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 MI 
editor, on one subject, electricity, and forma 
fl pamphlet only, of which the price was half- 

f
a-crown. 	It was enlarged in 1752, by a 
second communication on the same subject, 
land in 1754, by a, third, till, in 1766, by the 
addition of letters and papers on other philo-.. 
sophical suljects, 	it amounted • to a quarto 
.volume of 500 pages. 

Ten years after, in 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 collec-
tion, under the title of Political, Miscellane-
ous, and _Philosophical Pieces. 
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V1 	 ADVERTISEMENT. 

In 1787, a third collection appeared in a 
thin octavo volume, 	entitled Philosophical 
and Miscellaneous Papers. 
- And lastly, in 1793, a fourth was pub-
lished, in two volumes, crown-octavo; consist-
ing of Memoirs of Dr. Franklin's Life, and 
Essays humourous, moral -  and 'literary, chiefly 
in the Man,ner of the Spectator, 

In the present volumes will be found all the y  
different collections we have enumerated, toge-
ther with the ,roarious papers of the sang 
author, that have been published in separate 
pamphlets, or inserted in foreign collections 
of his works, or in the Transactions of mei 
own or of foreign philosophical societies, or ill 
our own or foreign _newspapers and maga' 
tines, as -for as discoverable by the editor 
who' hai 4  been assisted in the research by 
gentleman in America. 	Among these paler 
some, we conceive, will be new to the English 
reader on this side the Atlantic; particulartyi 
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-I  
son ; and a pamphlet, entitled Plain Truth,1 
rail t.z2,41kh he is said to have commenced his 
political career as a writer. 	We hoped to 

5 	 hoe' 

   
  



ADVERTISEMENT. 	 Vii 
. 	 _ 

have been enabled to add, what would have 
been equally 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 consequence 
obligede  to content ' ourselvei with a tranZa-
lion, which has been already, before the pub-
lic, from a copy in the French 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 interesting nature, and the 
fascinating simplicity of their style, are too 
highly esteemed, for any apology to be neces-
sary for so large a collection of them;  unless 
it should be deemed necessary by the indivi-
dual to whom Dr. Franklin in his Will - con-
signed leis manuscripts : and to hint our apo-
logy will consist in a reference to his own ex-
traordinary conduct., 

in bequeathing his papers, it was no doubt 
the intention of - the testator, that the world 
mould have the chance of being benefited by 

a 4 	 their 
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ADVERTISEMENT. 

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 
for literary property, employed an amanuensis 
for many months in copying, ransacked our 
public libraries that nothing might escape, 
and at length had so far prepared the works 
of Dr. Franklin for the press, that proposals 
wereimade 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 writing; published, and unpub-
lished, of Franklin, with Memoirs of his Life, 
brought down by himself to the year 17570  
and -continued_ to his death by the legatee. 
They were to be published in three different 
language; and the countries corresponding to 
thfse languages, France, Germany, and Eng- 

. land, on the borne day.. The terms asked for 
the copyright of the English edition 'were 
high, amounting. to several thousand pounds, 
which occasioned a little demur; but eventu-
ally they would no doubt have been obtained. 
Nothing more however was heard of the propo- 
sals or the work, in this its fair market. 	Th 
proprietor, it seems, had found_ a biddel 
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of a different description in some emissary of 
government, whose object was to withhold the 
manuscripts from the world, not to benefit it . 
by theii- publication; and they thus either 
passed into other hands, or the person to 
whom they were bequeathed received a 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 at 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, it is by no means difficult to guess; and of 
this we are sure, from his character, that no 
disposition of his writings could have been 
more contrary to his intentions or wishes. 

We have only to add, that in the present-
collection, which is probably all that will ever 

... be 

   
  



x 	ADVERTISEMENT. 

be published of the works of this extraordi-
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 haze given, in notes, the authoritiesfor 
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 the1  
,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, 	1806. 4. 
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.1, I F E 

OF 

. 

R. ili ENJAMIN FRANKLIN, 

4.c. 4c. 

MY DEAR SON, 
• 

I HAVE amused myself with collecting some little 
anecdotes of ¶ny family. 	You may remember the 
enquiries I made, when you were with me in England, 
among such of my relations as were then living; and 
the journey 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 to me. 	I shall 
relate them upon paper : it will be an agreeable em-
ployment of a week's uninterrupted leisure, which I 
promise myself during my present retirement in the 
country. 	There are also other motives which induce 
me to the undertaking. 	From the bosom of poverty 
and obscurity, in which I drew my 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 

vol.,. r. 	 B 	 'through 

   
  



t 	 .LIFE OF DR. FR4NIETAIN. 
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through every period of life to my present advanced 
age ; and my descendants may be desirous of learning 
what were the means of which I made use, and which, 
thanks to the assisting band 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 me, 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 °pillion, 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 themselves obliged 
to listen to me; as they will be at liberty to read me or 
not as they please. 	In fine—and I may as well avow it, 
since nobody would believe me were Ito deny it—I 
shall perhaps, by this employment, gratify my vanity. 
Scarcely indeed have I ever read or beard the intro-
ductory phrase,." I may say without vanity," but some 
striking and characteristic instance of vanity has im- 
mediately followed. 	The generality of men hate vanity 

in 

   
  



LIFR OF DR. FRANKLIN. 

hi others, however strongly they may be tinctured with 
it themselves : for znyielf, I pay obeisance to it wherever 
I meet with it, persuaded that it is advantageous, as 
well to the individual whom it governs, as to those who 
are within the sphere of its influence. 	Of consequence, 
it would in many cases, not be wholly absurd, that a 
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 1  
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 so many others. 	My future fortune is 
unknown but to Him in whose hand is ode destiny, and 
who can make our very a 	ictions subservient to our 
benefit. 

One of my uncles desirous, like myself, of collecting 
anecdotes of our family, gave me some notes, from 
which I have derived many particulars respecting our 
ancestors. 	From these I learn, that they had Jived in 
the same village (Eaton in.  Northamptonshire,) upon a 
freehold of about thirty acres, for the space at least of 
three, hundred years. 	Ho' long they had resided 
there prior to that period; my uncle had beert unable 
to discover; probably ever since the institution of snr• 
tames; when they took the appellation of Franklin;  

D 2 	 which ' 
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LIFE 0•F DR. FRANKLIN. 

which had formerly been the name of a particular or- 
' der of individuals*. 

This petty estate would not have sufficed for their 
subsistence, had they not added the trade of blacksmith, 
which was perpetuated in the family down to my un-
cle's time, the eldest son having been uniformly brought 
up 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, earlier than' 

* As a proof that Franklin was anciently the common name of an order 
or rank in England, see Judge Fortesque, De laudibus legum Anglia, 
written about the year 1412, in which is the following passage, to shew 
that good juries might easily be formed in any part of England 

" Regio etiam illa, ita respersa refertaque est possessoribus terrarum et 
agrorum, quod in ea, villnla tam parva reperiri non poterit, in qua non 
est miles, armiger, vel pater-familias, qualis ibidem franklin vulgariter 
nuncupatur, magnis ditatus possessionibus, nec non libere tenentes et alii 
sjalecti plurimi, suis patrimoniis sufficientes, ad faciendum juratam, in 
forma prwnotata." 

" Moreover, the same country is so filled and replenished with landed 
menne, that therein so small a thorpe cannot be found wherein dwelleth 
not fiknight, an esquire, or such a householder as there is commonly called 
a franklin, enriched with great. possessions; and also other freeholders 
and many yeomen, able for their livelihoods to make a jury in form 
aforementioned." 	 . 

OLD TRANSLATION. 

Chaucer too, calls his country gentleman a franklin; and, after describ-
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 th' assize, 
To help the poor, the doubtful to advise. 
In all employments, generous, just he prov'd, 
Ranown'd for courtesy, by all belov'd. 

the 

   
  



LIFE OF PR. FRANKLIN., 
	 5 

the year 1.555; 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 grandfather, 
Thomas, who was born in 1.598, lived at Eaton till he 
was too old to continue his trade, when he retired to 
Banbury in Oxfordshire, where his son John, who was 
a dyer, resided, and with whom my father was appren- 
ticed. 	He died, and was buried there: we saw his mo- 
nument in 1758. 	His eldest son lived in the family 
house at Eaton, which hi bequeathed, with the land 
belonging to it, to his only daughter; who, in concert 
with her husband, Mr. Fisher of Wellingborough, after-
wards sold it to Mr. Estead, the present proprietor. 

My grandfather had four surviving sons, Thomas, 
John, Benjamin, and Josias, • 1 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 am 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 attorney; soon becathe 
an essential personage in the affairs of the village; and 
was one of the chief movers of every public enterprise, 
as well relative to the county as the,town of Northamp- 
ton.. 	A variety of remarkable incidents were told us of 
him at Eaton. 	After enjoying the esteem and patron- 

s 3 	 age 

   
  



6 	LIFE OF DR. FRANKLIN. 

age of Lord Halifax, he died, January 6, 1709, pre- 
cisely 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 might 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 
silk-dyer. 	He was au 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 a 
short-hand, which he taught me, but, having never 
made use of it, I have now forgotten it... He was A man 
of piety and a constant attendant on the best preachers; 
whose sermons he took a pleasure in writing down 
according to the expeditory method he had deviled. 
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 
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to me. 	My uncle, it seems, had left it behind hith ott 
his departure for America, about fifty years ago. 	I 
found various notes of his writing in the margins. 	His 
grandson, Samuel, is now living at Boston. 

Our humble family had early embraced the ReforL 
mation. 	They remained faithfully attached during the 
reign of Queen Mary, when they were in danger of 
being molested on acconnt of their zeal against popery. 
They had an English bible, and, to conceal it the more 
seemly, they conceived the project of fastening it, 
open, with pack-threads across the leaves, on the inside 

-of the lid 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 side by the pack-thread. 	One of the children was 
stationed at the door, to give notice if he Saw the proc-
tor (an officer of the spiritual court) make his appear-
ance: in that case, the lid was restored to its place, 
with the Bible concealed under it as before. 	I had 
this anecdote from my uncle Benjamin. 

The whole family preserved its attachment to the 
Church' of England till towards the dose of the reign 
of Charles IL when certain ministers, who had been 
ejected as nonconformists, having held couventicles in 
Northamptonshire, they were joined by Benjamin and 
Josias, who adhered' to them ever after. 	The rest of 
the family continued in the episcopal church. 

My father, Josias, married early in life. 	He went, 
with his wife and three children, to New England, 
about the year 1682. 	Conventicles being at that time 
prohibited by law, and frequently disturbed, some con-, 
siderable persons of his acquaintance determined to go 
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to America, where they hoped to enjoy the free exer-
cise of their religion, and my father was prevailed on 
to accompany them. 

My father had also by the same wife, four children 
born in America, and ten 'others by a 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 first colonists of New England, of 
whom Cotton Mather makes honourable mention, in 
his Ecclesiastical History of that province, as " a pious 
and learned Englishman," if I rightly recollect his ex- 
pression. 	I have been told of his having written a 

.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 goiernors 
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 attriltutes i 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 offence, and he exhorts the government to 
to the repeal of laws so contrary to charity. 	The poem 
appeared to be written with s, manly freedom and a 
pleasing simplicity. 	I recollect the six 	concluding 
lines, though I have forgotten the order of words of the 
twp first; the sense of which was, that his censures 
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were dictated by benevolence, and that, of conse-
quence, he wished to be known as the author ; becausefr  
said he, I hate from my very sotil dissimulation: 

From Sherburn,* where I dWell, 
I therefdre put my name, 

Your friend, who means you well, 
PETER FOLGER. 

My brothers were all put apprentices to different 
trades. 	With respect to myself, I was sent, at the age 
of eight years, to a grammar-school. 	My father des- 
tined me for the church, and already regarded tne,as 
the chaplain of the family. 	The promptitude with 
-which from my infancy I had learned to read, for I do 
not remember to have been ever without this acquire-
ment, and the encouragement of his friends, who as-
sured him that 1 should one day certainly become a 
man of letters, confirmed him in this design. 	My un- 
cle Benjamin approved also of the scheme, and pro-
mised to give me all his volumes of sermons, written, 
as I have said, in the short-hand of his invention, if 
I would take the pains to learn it. • 

I remained, however, scarcely a yh.r at the grammar- 
school, although, 	in this short interval, I had 	risen 
from the middle to the head of my class, from thence 
to the class immediately above, and was to pass, at the 
end of the year, to the one next in order. 	But my fa- 
ther, burdened with a numerous family, found that he 
was incapable, without subjecting himself to difficul-
ties, of providing for the expences of a collegiate edu- 

z 

* Town in the island of Nantucket. 
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cation : and considering besides, as I heard him say 
to his friends, ' that persons so educated were often 
poorly provided for, he renounced his first intentions, 
took the from the grammar-school, and sent me to a 
school for writing and arithmetic, 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 iherein no 
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 lie had 
served no appventiceship, but which be embraced on 
his arrival in New England, because he found his own, 
that of dyer, in too little request to enable him to 
maintain his family, I was accordingly employed in 
cutting the wicks, filling the moulds]  taking care of 
the shop, carrying 'messages, &c. 

This business diipleased me, and I felt a strong in- 
clination for a se• 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 helm was commonly deputed 
to me, particularly on 	difficult 	occasions; 	and, in 
every other project, I was almost always the leader 
of the troop, whom I sometimes involved in mbar-.. 
iassments:,  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 was not conduct:- 
ed by justice. 

The mill-pond 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 a new house near the marsh, and which 
Were well adapted for our purpoie. Accordingly, when 
the workmen retired in the evening, 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 41 
Surprised the next morning at not finding the stones; 
which had been conveyed to our wharf. 	Enquiries 
Were made respecting the authors of this conveyance; 
We were discovered; complaints were exhibited'against 
us; and many of-  us underwent correction on the part 
of our parents; and though I strenuously defended the 
utility of the work, my father at length  convinced me, 
that nothing which was not strictly honest could, be . 
useful. 	' 
• It will not, perhaps, be uninteresting to you to 

know what sort of a man my father was. 	He bad 
an excellent constitution, was of a middle size, but well 
made and strong, and extremely active in whatever lie 
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 accompaniment of his violin, as was his fre- 

quent 
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queni practice in an evening, when the labours of the 
day were finished, it was truly delightful to hear hint. 
He was versed also in mechanics, and could, upon oc- 
casion, use the tools of a variety of trades. 	But 'his 
grgatest excellence was a sound understanding and solid 
judgment in matters of prudence, both in public and 
private life. 	In 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 I well remember, that 
the leading men of the place used frequently to come 
and ask his advice respecting the affairs 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 
affairs, and he was often chosen arbiter ktetween con-
tending parties.  

He was fond of having at his table, as often as pos-
sible, some friends or well-informed neighbours, ca-
pable of rational conversation, and he was always care-
ful to introduce useful or ingenious topics of discourse, 

'which might tend to form the minds of his children. 
By this means he early attracted our attention to what 
was, just, prudent, and beneficial in the conduct of 
life. 	He never talked pf the meats which appeared 
upon the table, never 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 similar kind. Thus accustomed, from my infancy, 
to the utmost inattention as to these objects, I have 
been perfectly 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 hald matter for me to recollect, a 
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few hours after I had dined, of what my dinner had 
consisted. 	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 inconveni-
ence ; while, as to myself, I have had nothing to de-
sire. 

My mother was likewise possessed of an excellent 
constitution. 	She suckled all her ten children, and I 
never heard either her or my father complain of any 
other disorder than that of which they died: my father 
at the age of eighty-seven, and my mother at eighty- 
five. 	They are buried together at Boston, where, a 
few years ago, I placed a marble over their grave, 
with this inscription: 

" Here lie 
" JOSIAS FRANKLIN and ARIAN his wife: They lived together with re- 
" ciprocal affection for fifty-nin.e years; 	and without private fortune, 
" without lucrative employment, by assiduous labour and honest inch's-, 
" try, decently supported a numerous family, and educated with success 
" thirteen children, and seven grand children. 	Let this example, reader. 
" encourage thee diligently to discharge the dudes of thy calling, and to 
" rely 'on the support of divine providence, 

" He was pious and prudent, 
" She discreet and virtuous, 

" Their•youngest son, from a sentiment of filial duty, consecrates 
" this stone 

" to their memory." 

I perceive, by my rambling digessIons, that I am 
growing old. 	But we do not dress for a private com- 
pany as for a formal ball. 	This deserves, perhaps, the 
name of negligence.  

To 
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To return. 	f thus continued employed in my L.-% 
-ther's trade for the space of two years; that is to say, 
till 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-
ried and settled in business on his own account at 
Rhode Island, fwas destined to all appearance, to sup--
ply his place, and be a candle-maker all my life: but 
my dislike of this occupation, continuing, my father 
was apprehensive, that, if a more agreeable one were 

, not offered me, I might-play the truant and escape to 
' sea; 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.' I 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 me, as I 
Acquired thereby sufficient knowledge to be able to 
make little things for myself, when I have had no the,. 
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, *at d I was placed for some days upon trial with my 
cousitr Samuel, son of my uncle Benjamin, who had 
learned this trade in London, and had established him- • 

, *pelf at Boston, 	But the premium he required for my 
apprenticeship displeasing my father, I -was recalled 
home. 

4 
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From my earliest years I had been passionately fond 
of reading, and I laid out in books all the money 1 
could procure. 	1 was particularly pleased with ac- 
counts of voyages. 	My first acquisition was Bunyan's 
Works in small separate volumes. 	These, I aft4r, 
wards sold, to buy an historical collection by R. Bur-
ton, which consisted of small cheap volumes, amount- 
ing in all to about forty or fifty. 	My father's little 
library was principally made up of 'books of practical 
and polemical thesology. 	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 I de- 
voted to them. 	I found besides a work of De Foe's, 
entitled an Essay on Projects, from which, perhaps, I 
derived impressions that have since influenced some of 
the principal events of my life. 

My inclination for books at last determined my fa-
ther to make me a printer, though he had already a 
son in that profession. 	My brother had returned from 
England in 1717, with a press and types, to establish 
a printing-house at Boston. 	This business pleased me 
much better than that of my father, though 	had 
still a predileCtion for the sea. 	To prevent the effects. 
which might 'result from this inclination, my father was 
impatient to see me engaged with my brother. 	I held 
back for some time; at length, however, I suffered 
myself to be persuaded, and signed my indentures, be- 
ing then only twelve years of age. 	It was agreed that 

I should 
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I should serve as an apprentice to the age of twenty-
one, and should receive journeyman's wages only dur-
ing the last year. 

In a very Mort time I made great proficiency in this 
business, land became very serviceable to my brother. 
I had 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 
bed-side, when the book had been lent me in the even-
ing, and was to be returned the 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 good-
ness to lend me any books I was desirous of reading. 
I then took a strange fancy for poetry, and composed 
several little pieces. 	My brother, thinking he might 
find his account in it, encouraged me, and engaged 
me to write tuo ballads. 	One, called the Light-house 
Tragedy; contained an account of the shipwreck of 
captain Worthilake and his,two daughters; the other 
was a sailor's song on the capture of the noted pirate 
collet 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 them. 
,The first had a prodigious run, because the event was 
recent, and had made a great noise. 

My vanity was flattered by this success; .but my fa-
ther- checked my exultation, by ridiculing mrproduc- 
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tions, and telling me that versifiers were always poOri 
I thus escaped the misfortune 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 I was, I acquired the 
small skill I may possess in that way, 

There was in the town another young mart, a great 
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 argumen-
tation, that nothing was so agreeable to us as a war of 
words. 	This contentious temper, I would observe'by 
the by, is in danger of becoming a very bad habit; 
and frequently renders a man's company- insupportable 
as being no otherwise capable of indulgence than by 
an indiscriminate contradiction. 	Independently 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 fill into this 
error: lawyers, fellows of universities, and persons of 
every profession educated at Edingburgh, excepted.. 

Collins and I fell one day into an argument, relative 
'to the education of women ; namely, whether it ,has 
proper to instruct them in the sciences, and whether 
they were competent to the study. 	Collins, supported 
the negative, and affirmed that the task was beyond 
their capacity. 	I maintained the opposite opinion, a 
little perhaps for the pleasure of disputing, 	He was 
naturally more eloquent than I; 	words flowed co- 
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piously from his lips; and frequently I thought myself 
vanquished. more by his volubility than by the forge of 
his arguments. 	We separated /without coming to an 
agreement upon this point, and as we were not to see 
each other again for some time, I committed my 
thoughts to paper, made a fair copy, and:sent 'it him. 
He answered, and.l replied. 	Three or• four letters had 
been written by each, when my father chanced to light 
upon my papers and read them. 	Without entering 
into the merits of the cause, he embraced the opportu-
nity of speaking to me upon my manner of, writing. 
lie observed, that though I had the advantage.of my 
adversary, in correct spelling and pointing, which I 
owed. to my occupation, I was greatly his inferior in 
•elegance.  of. expression,' in arrangement, and perspi- 
cuity. 	Of this he convinced me by several, examples. 
.I felt the justice of his remarks, became wore attentive 
to language, and resolved ,to make every effort to im-
prove , my style. 

Amidst these resolves an odd volume of the. Specta- 
tor'fell into my hands. 	This was a ,pablication I had 
never seen. 	rbought the volume, and read it again 
arid again* 	Iwa's enchanted with it, ,  thought.the style 
,excellent, 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.each.period, and 
put them fora few days aside. 	I then, without looking 
at. the book, endeavoured to restore the essays to their 
due form, and :to express each thought at length, 
as it was in the original, employing the most appro- 
priate words that occurred to-;my mind. 	I afterwards 
compared my Spectator With the original; 	I . per- 
ceived some faults, which I corrected : but I found 
that I wanted a fund of words, if I may so express my- 
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self, and a facility of recollecting and employing them, 
which I thought I should by that time have acquired, 
had I continued to make verses. 	The continual need 
of words of the same meaning, but of different lengths 
for the measure, or of different sounds for the rhyme, 
would have obliged me to seek for a variety of sy-
nonymies, atml have rendered me master of them. From 
this belief, I took some of the tales of the Spectator 
and turned them into verse'; and after a time, when I 
had sufficiently forgotten them, I again converted them 
into prose. 	• 

Sometimes also I mingled all my summaries toge-
ther; arid a few weeks after, endeavoured to arrange 
them in the best 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; .but I had sometimes the satisfaction to 
think, that, in certain particulars of little importance, 
I had been fortunate enough to improve the order of 
thought or the style ; and this encouraged me to hope 
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 
when I could escape attending divine service. 	While 
I lived with my father, he had insisted on my punctual 
attendance on public worship, and I still indeed consi-
dered it as a duty, but a duty which I thought I had 
no time to practise. 

c2 	 When 
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When about sixteen years of age; a work by Tyrotr, 
fell into my hands, in which he recommends vegetabld 
diet. 	I determined to observe it. 	My brother beitig a 
bachelor, did not keep house)  but boarded with his ap- 
prentices in a neighbouring family. 	My refusing to eat 
animal food was found inconvenient, and I was often 
scolded for my singularity. 	I attended to the mode iti 
which Tyron prepared some of his dishes, particularly 
how to boil potatoes and rice, and make hasty puddings. 
I then said to my brother, that if he would allow we 
per week half what he paid for my board, I 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 
purchase of books ; and other advantages resulted to 
me from the plan. When my brother and his workmeh 
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 pastry-cook's, with 
a glass of water, 1 had the rest of the time, till their 
return, for study ; and my progress therein was propor-
tioned to that clearness of ideas, and quickness of con-
ception, which are the fruit of temperance in eating 
and drinking. 

It was about this period,_that having one day been 
put to the bluslr for my ignorance in the art of calcula-
tion, which I hadl twice failed to learn while at school; 
I took Cocker's Treatise of Arithmetic, and went through 
it by myself with the utmost ease. 	I also read a book 
of navigation by Seller and.Sturmy, and made myself 
master of the little geometry it contains, but I never 
proceeded far in this science: 	Nearly at the same time 
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I 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 Grammer, which I 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 manner of Socrates. 	Shortly after 
1 	procured 	Zenophon's work, entitled Memorable 
Things of Socrates, in which are various examples of 
the same method. 	Charmed toa degree of enthusiasm 
with this mode of disputing, I adopted it, and, re-
mo-uncing blunt contradiction, and direct and positive 
argument, I assumed the diameter of an humble ques- 
tioner. 	The perusal of Shaftsbury and Collins had 
made me a sceptic.; and being priviously.so as to many 
doctrines of Christianity, I found Socrates's method to 
be both safest for myself, as well as the most embarras- 
sing to those against whom I employed it. 	It soon af, 
forded me singular pleasure; I incessantly practised it; 
and became very adroit in obtaining, even from per-
sons of superior understanding, concessions of which 
they did not foresee the consequence. 	Thus I involved 
them in difficulties from which they were unable to ex-
tricate themselves, and sometimes obtained victories, 
which neither my cause nor my arguments merited. 

This method.! 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 I advanced any 
proposition which might be controverted, of the words 
certainly, undoubtedly, or any others that might give 
the appearance of being obstinately attached to my 
opinion. 	I rather said, I imagine, I suppose, or it ap- 
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pears to me;,  that such a thing is so or so, for such and 
such reasons; or it is so, If I sin not mistaken. 	This 
habit has, I think, been of.f,considerable advantage to 
Me, when I have had occasion to impress my opinion 
on the minds of others, and persuade them to the 
adoption of the measures I have suggeited. 	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-meaning men would not themselves di-
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, 
and 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 opinions, modeSt and 
sensible men, who do not love disputation; will leave 
you in tranquil possession of your errors. 	By following 
such a method, you can rarely hope to please your 
auditors, conciliate their good-will, or work conviction 
on those whom you may be desirous of gaining over to 
your views. 	Pop judiciously observes, 

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

And in the same poem he afterwards advises us 

To sPeak, though sure, with seeming diffidence. 
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He might have added to these lines, oneethat he has 
coupled elsewhere; in my opinion, with less propriety. 
It is thii : 

For want of modesty is want 'of sense* 

If you ask why I say with less propriety, T must give 
you the two lines together: 

Immodest wordi adroit of no deAni4, 
For want of decency is want of sense. 

Now is not want of sense, when a man has the mis,,  
fortune to be so circumstanced, 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 
myself. 	 . 

In 1720, or 1721, my brother began to print a new 
public paper. 	It was the second that made its appear- 
ance in America, and was entitled, "The New England 
Courant." The only one that existed before  was the 
" Boston News Letter." 	Some of his friends, I re- 
member, would have dissuaded him from this under-
taking, as a thing that was not likely to sncceed ; a sin. 
gle newspaper being in their opinion, sufficient for all 
America. 	At present, however, in 1771, there are no 
less than twenty-five. 	But he carried this project into 
execution, and I was employed in distributing the co- 

- pies to his customers, after having assisted in composing 
and working them off: 
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Among his friends were some,  literary characters, 
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. I heard 
the conversation that passed, and the accounts they gave 
of the favourable reception of their writings with the pub-
lie. I was tempted to try my hand among them; but, be-
ing still a child as it were, -I was fearful that my brother 
might be unwilling 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 thenext 
morning. 	My brother communicated it to his friends, 
when they came as usual to see him, who having read 
it, commented upon it within my hearing, and I had 
the exquisite 	pleasure to find that it met with their 
approbation, and that in the various conjectures they 
made respecting the author, no one was mentioned who 
did not enjoy 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 excellent writers as I had hitherto supposedt hem. 
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 knowledge 
for such performaAes was pretty completely exhausted, 
when I made myself known. 

My brother, upon this discovery, began to entertain 
a little more respect for me; but he still regarded him-
ielf as my master, and treated me as an apprentice. 
Tie thought himself, entitled to the same services front 

me 
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me, as-  from any other person. 	On the contrary, I 
conceived that, in many instances, he was too rigorous, 
and that, on the part of a brother, I had a 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 pleader 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 insupport- 
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, 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, though I gave them no satisfaction, 
they contented themselves with reprimanding, and then 
dismissed me; considering me probably as bound, in 
quality of apprentice, -to keep my master's secrets. 

The imprisonment of my brother kindled my resent- 
ment, 'notwithstanding our private quarrels. 	During 
its continuance, the management of the paper was en-
trusted to me, and I was bold enough to insert some 
pasq ui nodes against the governors, which highly pleased 
my brother, while others begfan to look.upon me in an 
unfavourable point of view, considering me as a young 
wit inclined to satire and lampoon. 

1 	 My 
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My *brother's enlargement was accompanied with anf .  
arbitrary order from the house of the assembly, "That 
"James Franklin should no longer print the newspaper 
"entitled 'The New England Courant.' " 	Iti 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-
seeing 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 still 
printing 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, to be produced upon an emergency; 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 continued, 
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 thy 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 actiod as one of the first errors of my life; 
but I was little capable of estimating it at its true 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 had too 
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much impertinence not to afford it a very natural pre- 
text. 	. 	 .  

When he knew that it was my determination 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 refusedlo employ me. 	The idea then suggested 
itself to itt of going to New York, the nearest town in 
which there was a printing-office, 	Farther reflections 
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 assenibly in the affair of my 
brother, that, by remaining, I should soon have been 
exposed to difficulties, which, I had the greater reason 
to apprehend, as, from my indiscreet disputes 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 a resolution ; but my father in this 
instance siding with my brother, I presumed that if I 
attempted to depart openly, measures would be taken to 
prevent me. My friend Collins undertook to favour my 
flight. 	He agreed fot 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 affair with a girl 
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. 	I sold part of my 
books to procure a email sum of money, and went pri- 
vately on board the sloop. 	By favour 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 seven- 

teen 
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teen years, without knowing an individual in the place 
and with very little money in my pocket..  

The inclination I had felt for a sea-fairing life had en-
tirely subsided, or 1 should now.have been able to gra-
tify it; but having another trade, and believed myself, 
to be a tolerable workman, I hesitated not to offer my 
services to old Mr. William Bradford, who had been 
the first printer in Pensylvania, 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, and already as Many persons as he 
wanted ; but he told me that his son, a printer at Phila-
delphia, had lately lost his principal workman, Aquila 
Rose, who was dead, and that if I would go thither, he 
believed that he would engage me. 	Philadelphia was a 
hundred miles farther. I hesitated not to embark in a 
boat in order to 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 meet with a squall, which shattered to pieces 
our rotten sails, prevented us from entering the Kill, 
and threw us upon Long Island. 

During the squall, a drunken-  Dutchman, who like 
myself was a passenger in the boat, 	fell into the 
sea. 	At the moment he was sinking, I seized. him 
by the fore-top, saved him, and drew him on board. 
This immersion sobered him a little, so that he fell 
asleep, after having taken from his pocket a volume, 
which he requested me to dry. 	This volume 1 found 
to be my, old favourite Bunyan, in Dutch, a beauti-
ful impression on fine paper, with copper-plates en-
gravings-•-a dress in which I had never seen it in its 

original 
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original language. 	I have since learned that it has 
been translated into almost all the languages of Eu-
rope, and 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 interesting pas-
sages, finds himself admitted as it were into the cotn- 
pany, and present at the conversation. 	De Foe has 
imitated it with success in his Robinson Crusoe, his 
Moll Flanders, and other works; as also has Richardson 
in his Pamela, &c. 

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 sa_ 
noisy, that we could neither of us hear each other. 
There were some canoes upon the bank, and we called 
out to them, and made signs to prevail on them to 
come and take us up; but either they did not under-
stand us, or they deemed our request impracticable, 
and withdrew. 	Night came on, and nothing remained 
for us but to wait quietly the subsiding of the wind . , 
till when, we determined, that is, the pilot and I, to 
sleep if possible. 	For that purpose we went below the 
hatches with the Dutchman, who was drenched with 
water. 	The sea broke over the boat, and reached us 
in our retreat, so that we were presently as completely 
drenched as he. 	 _ 

We 
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We had very little repose during the whole night: 
but the wind abating the next day, we succeeded in 
reaching Amboy before it was dark, after having passed 
thirty hours without provisions, and with no other 
drink than .a battle of bad rum, the water upon which 
we rowed being salt. 	In the evening I went to bed 
with a very violent fever. 	1 had somewhere read, that 
cold water, drank plentifully, was a remedy in such 
cases. 	1 fellowed. the prescription, was in a profuse 
sweat for the greater pare 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 had fifty 
miles to walk, to reach Burlington, where I , was told .. 
I should find passage-boats that Would consey me to 
Philadelphia. 	It rained hard the whole day, so that 
I was wet to the skin. 	Finding myself fatigued about 
noon, I stopped .at a paltry inn, where I passed the 
rest of the day and the whole night, beginning • to 
regret .that I had quitted my home. 	I made besides so 
wretched a figure, that I was suspected to be some 
runaway servant. 	This I discovered by the questions 
that , were asked me ; and I felt that I was every mo- 
ment in danger of being taken, up as such. 	The next 
day, however, I continued my journey, and arrived in 
the evening at =inn, eight or ten miles froinBurling-
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 
ia little, he expressed towards me considerable interest 
and friendship. 	Our acquaintance continued during 
'the remainder of his life.. I believe him to have been 
that is called an itinerant doctor ; for there was no 
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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. $e exhibited, by this means, many 
faets, in a, very ludicrous point of view,whic,h would have 
given umbrage to weak minds, had his work been pub- 
lishedf  which it never was. ' 

I spelt the night at his house, and reached Burling= 
ton the nex t, morning. 	Op i  uky.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 berto other boat till the Tuesday following. 
I 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 ,iecepted 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 ensuing week; . but walking oat _in the evening 
by,the river side, I saw a boat, with,a number of persons 
in. it approach. 	It. was going to Philadelphia, and the 
company took me, in. 	As there was no wind, we could 
only make way. with our oars. 	About midnight, not 
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perceiving the town, some of the company were of 
opinion that we must have passed it, and were unwilling 
to row any farther; and 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 firewood, 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 almve 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. 

1 have entered into the particulars of my voyage, and 
shall in like manner describe my first entrance into this 
city, that you may 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 sea. I was co-
vered with dirt; my pockets were filled with shirts and 
stockings ; I was unacquainted with a single soul in the 
place, and knew not where to seek for a lodging. 	Fa- 
tigued with walking, rowing, and having passed the 
night without sleep, I was extremely hungry, and alt my.  
money consisted of a butch 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 money; probably.because, in 
the first case, he is dssirous of concealing his poverty. 

I walkedl,towards the top of the stieet,looking eagerly 
on both sides., till I came to Market-street, where I met 
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• - 4 child With a loaf of bread: 	Often had I made 
my dinner on dry breads 	I enquired where he, had 
bought its and went straight to the baker's shop which 
be pointed out to me. 	I asked for some-biscuits, ex,  
pecting to find such as Ave had at Boston ;- but the' 
made; it seems)  none of that -Sort at Philadelphia: 	I 
then asked for a threepenny loaf; they made no loaves 
of that price. 	Finding myself ighotant of .the prioes; 
as well as of the different kinds of bread;  I desired hint 
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 I took them)  however;  
and having no room in my pockets, 1 walked on with a 
roll under each arm, eating the thirds 	Ih this manner 
I -went through Market-street to Fourth,street;  and 
passed the house of Mr. Read, the father of my futtire 
viife. 	She wns Standing at the door, observed hie,' end 
thought, with reason, `that I made a very singular and 
glrotesque appearance. 	' 
' I then turned the Cornet;  and Went through Chesnut,  

street, eating my roll all the way; and having made 
this round, I found myself again Oft Market-street 
wharf, near the boat in Which I arrived. 	I stepped in'' 
to it to take a draught of the river water; and finding 
myself satisfied with my first roll, I gave the other two 
to a woman and het child, who had come down the ri-
vet with as in the boat, and *as waiting to continue 
herjoutrier.- 	Thus refreshed, I regained the street, 
which waster* full of well-dressed people, ail going the 
same way. 	.I joined ,thern, and was thus led to a large 
Quak4r's theeting-house near the market-place. 	I sat 
down with the rest, and after looking toundyne for 
some time, heating nothing said, afid being drowsy froth 
• vox., I. 	 P 	 my 
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my lasfnight's labour and want,of rest, 1 .fell into a., ' 

sound sleep. 	,In this state 1 continued till the assembly 
dispersed, when one of the congregation had the good- 
ness to wake me. 	This was consequently 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 one 
1 met, .1 at length perceived a young quaker whose 
countenance pleased, me. ' 1 accosted him, and begged 
him to inform me where a stranger might. find a lodg,  
ing. 	We were then near .the sign of the Three Mari- 
ners. 	They ,receive travellers , here, said he, but it is 
not a house that bears a good character; if you will 
go with me, I will shew you a betier one. 	He conduct- 	, 
ed me to the Crooked-billet, in Water-street. 	There I 
ordered something for dinner, and during my Meal a 
number of curious questiormwere put to me; my youth 
and appearance exciting the suspicion of my being 
runaway. 	After dinner my drowsiness returned, and I 
.threw myself upon a bed without taking offrnycloaths, 
and slept till six o'clock in the evening, when I was 
called to supper. 	I 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 l  to the house of Andrew Bradford 
the printer. 	I found his father in the shop, whom I 
had seen 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 ha bad no 
occasion at present for a journeyman, having lately 
procured one.. He added, that there was another prin-
ter newly settled in the town, of the name of Keimer, 
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kvho migheperhaps 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, till some-. 
thing better should offer. 

The old .man offered to introduce me to the new 
prifiter. 	When we were at his house : " Neighbour," 
said he, " I bring you a young man in the printing bu-
siness; perhaps you may have need of his services." 

Keimer asked me some questions, put a composing 
stick into my hand to see how I 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 that he was the 
father of the other printer; and from what Keimer had 
said, that he hoped shortly to be in possession of the 
greater part of the business of the town, led him by art-
ful questions, and by starting dime difficulties, to dis-
close all his views, what his hopes were founded upon, 
and how he intended to proceed. 	I was present, and 
heard it all. 	I instantly saw that one of the two was a 

.* cunning old fox, and the other a perfect novice. 	Brad- 
ford left me_ with Keimer, who was strangely surprised 
when I informed him who the old man was. 

I found Keimer's printing materials to consist of an 
old damaged press, and a small fount of worn-out Eng-
lish letters, with which he himself was at work upon an 
elegy on ,Aquila Rose, whom I have mentioned, above, 
an ingenious young man, and °fan excellent character, 
highly esteemed in the town, secretary tothe Assembly, 
and' a very tolerable poet. 	Kellner also made verses, 
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Int they were indifferent ones. 	He could not be said 
to write in terse, for his method was to set the lines as 
they flowed from his muse ; and as he Worked without-
copy, had but one set of letter-eases, and the elegy 
would probably occupy all his types, it was impossible 
for any one to 'assist him. 	I endeavoured to put his 
pressin 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, I returned to the house of Bradford, who gave 
me some trifle to do for the present, for which I had 
iiiy board and lodging. 

In a few days Keimer sent for me to print off his 
'elegy. 	He had now procured another set of letter- 
eases, and had a pamphlet to reprint, uport which be 
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 6ne of the Frenoh 
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, waking 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- 
lord, whom I have already mentioned. 	My trunk and 
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effects- being now Arrived, I thought of making, in the 
eyes of Miss Read, a more respectable appeoranee than 
when chance exhibited me to her view, eating my roll, 
and wandering in the streets. 

From this period I began to, contract acquaintance 
with such young people of the town as were fond of 
reading, and spent my evenings with them agreeably, 
while at the same time I gained woney by my industry, 
and, thanks to my frugality, lived contented., 	I thus, 
forgot Boston as much as possible, and wished every 
eue to be ignorant of the place of my residence, except 
my friend Collins, to whom I wrote, and who kept my 
secret. 

An incident however arrived, which sent me home. 
much SOoner than I bad proposed. 	I had a brother-in., 
law, of the name of Robert Holmes, master of a trading 
sloop from Boston to Delaware. 	Being at Newcastle, 
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-
suring we that, if I would return, every thing should 
be adjusted to my satisfaction ; and be was very press» 
ing in his intreaties. 	1 answered his letter, thanked 
him for his advice, and explained the reasons which 
had induced we to quit Boston, with such force and 
clearness, that be was convinced I had been less to 
blame than be had imagined. - 	. 

Sir ,William Keith, governor of the province, was at 
Newcastle 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 appeared surprised when he 
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learned my age. 	He thought me; he said, a i young 
nian of vegr promising talents, and that, of conse—
quence, I ought to be ,encouraged ; that there.were at 
Philadelphia none but very ignorant 'printers, and that 
if I were to set up for myself, he had no doubt -of my 
success; that, for his own part,- he would procure me 
all the public business, and would render me 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-
governor and another gentleman, colonel French, ,of 
.Newcastle, handsomely dressed, crossed the street, and 
make directly for our house. 	We heiird 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 been accustomed, 
paid me many compliments, desired to be acquainted 
with me, obligingly reproached me for not haviux 
made myself known to him on my arrival in the town,. 
and wished me to accompany him to a tavern, where 
he and Colonel French were going to taste some excel., 
lent Madeira wine. 

* 	I was, I confess, somewhat surprised, and Keimer 
appeared thunderstruck. 	I went, however, with the 
governor and the colonel to a tavern at the corner of 
Third-Street, where, while we were drinking the Ma.. ' 
deira, he proposed to me to establish a printing-house. 
He set forth the probabilities of success, and himself 
and colonel French assured me that I should have their 
protection and influence in obtaining the printing of 
the public papers of both governments; and as I ap, 
• - 	 peare4 
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peered to doubt whether my father would assist tile in- 
, this enterprize, Sir William said that he would give me 
a letter to him, in which he-would represent the ad= 
vantages of the scheme, in a light which belted no 
doubt, would determine him. 	It was thus concluded 
that I should return to Boston l*ftlie•first vessel, with 
the letter of recommendation, from the governor to my 
father. 	Meanwhile the project was to be kept secret,' 
And I continued to work for Keimer as before. 	' 

7 The governor sent every now and then to invite me. 
to .cline 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 affable, familiar; and 
friendly manner-imaginable. 

Towards the end of April 1724, a small vessel was 
ready to sail for Boston. 	I took leave of Keimer, upon 
the pretext of going to see my parents. 	The governor 
gave me a long letter, in which he said many flattering 
things of me to my father; and strongly recommended 
the project of my settling at Philadelphia, as a thing 
which could not fail to make my fortune. 

Going down the bay we struck on a flat, and sprung 
a leak. 	The weather was very tempestuous, and we 
were obliged to pump without intermission; I took my 
turn. 	We Arrived, however, safe and sound at Boston, 
after about a fortnight's passage. 

I had been absent about seven Complete months,. 
and my relations, during that interval, had received no 
intelligence of me; for my brother-in-law, Holmes, 
was not yet returned, and had not written about me, 
My unexpected- appearance surprized the family: but 
they were all delighted at seeing me again, and, ex- 
cept my brother, welcomed me home. 	I went, to Win' 
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at the printing,honse. 	I was better, dressed than / bad, 
,aver been while in his service: I bad a. complete suit of 
clothes, new and, neat, a watch in my pocket, and my 
purse was furnished with nearly five pounds sterling in 
money. 	He gave me no very civil reception; and 
busing eyed me from head to foot, resumed his. Work, 

The workMen asked me with eagerness v,vbese I had 
been, what sort of a country it was)  and how I liked it. 
I spoke in the highest terms of Philadelphia, the happy 
life we led there, and expressed my intention ef going_ 
back again. 	One of them asking what sort of money 
we had, I displayed before them, a. handful (4 silver, 
which I drew from my pocket. 	This was a cariosity to 
yihieh they were not accustomed, paper being the cur- 
rent money at Poston. 	I failed not after this to let 
them see my watch; and at last, my brother continuing 
sullen and , out of humour, I gave them , a shilling to 
drink, and took my leave. 	This visit stung my bro, 
they to the soul; for when, shortly after, my mother 
spoke to hitn of a reconciliation, and as 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 was mistaken.. 

The governor's letter appeared to excite in my fa-, 
*ther some surpriFR ; but ile said little, 	after Some 

days, captain Holmes beingretntned, he showed it him. 
asking him if he knew leith, and what sort of a man 
he was: adding, that, .n his opinion„ it. proved very 
little discernment, to think of setting up a, boy in busi-
nest who for three years to come would not be of an 
age to be ranked in the clasp of men. 	Holmes said.  
every thing he could in favotg of the scheme; bat my 
father firmly maintained its absurdity, and at last gave 
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a positive refusal. 	Ile wrote, however;a civil letter to 
Sir William, thanking him for the protection he had so 
obligingly offered me, but refusing to assist me for the 
present, because he thought me too young to be en-
trusted 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 in the 
posta-4ce, charmed with the account I gave of my 
new residence, expressed a desire of going thither; 
and while 1. 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- 
. ham's proposal was yet pleased that 1 had obtained 
so, advantageous a recommendation as that of a persons 
of his: rank, and that my industry and economy had 
enabled me to equip myself so handsomely in so short 
a period. 	Seeing no appearance of accommodating 
matters between my brother and me, he consented ,  
to my return to Philadelphia, advised me to be 
civil to every body, to endeavour to obtain general 
esteem, and avoid satire and sarcasm, to which I* 
,thought I was too much inclined; adding, that with 
perseverance and prudent economy, 1 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 1 could obtain from him, except some 
trifling presents, in token of friendship from 'him and 
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my mother. 	I emba►•ked once more 'for New York, 
furnished; at this time with their approbation and bless- 
ing, 	The sloop having touched at Newport id•Rhode 
Island, I paid a visit to tny.brother John, who' had for 
some years been settled: there, and was married,. 	He 
bad always been attached, to me, and he. received me 
with great affection. 	One of his friends, whose name* 
was. Vernon, having a. d'ebrota'bout thirty-six pounds 
dile to him in' Pensylvania, 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 pm.,  
pose. 	This affair occasioned me,.in- the sequel, much 
uneasiness. 

At Newport we took on board a number of passen-
gera ; among whom were two young women, and a 
grave and sensible quaker lady with her servants. 	I 
had shown an "obliging forwardness in rendering the 
quaker some trifling.services, which led her, probably, 
to feel' an interest in my welfare; for ,when she saw 'a 
familiarity' take place, and every day increase; be-
tween the two young women and me, she took me aside 
and said : Young man, I am in pain for thee. 	Thoa 
bast 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 thou dost not take care, they will lead, 
thee into danger. 	They arle 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- 
peared at first not to think quite sn,ill .of them as she 
did, she related many things she had seen and heard,. 
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which had escaped my attention, but which convinced 
me that she was in the right. 	I thanked het for her 
obliging advice, and promised to follow it.  

When we arrived at New York, they informed me 
where they lodged, and invited me to come and see 
them. 	I did not however go, and it was well I did 
net ; for the next day, the captain missing a silver 
spoon and some other things which had been taken 
from tie cabin, and knowing these women to be pros-
titutes, procured a search-warrant, found the stolen, 
goods upon them, and had them punished. 	And thus, 
after having been saved from one rock concealed un-
der water, upon which the vessel struck during our 
passage, I escaped another of a still more dangerous 
nature. 

At New York I found my friend Collins, who had 
' arrived some time before. We had been intimate from 
our infancy, Sand had read the same books together; 
but he had the advantage of being able to devote more 
time to reading and study, and an astonishing disposi-
tion for mathematics, in which he left me far behind 
him. 	When at Boston, I had been accustomed to 
pass with him almost all my leisure hours. 	He was 
then a sober and industrious lad; his knowledge had 
gained hiln a very general esteem, and he seemed to 
promise to make an advantageous figure in society. 
But, during my absence, be had unfortunately addict.; 
ed himself to brandy, and I learned, as well from him-
self as from the report of others, that every day since 
his arrival at New York he had been intoxicated, and 
had acted in a very extravagant manner. 	He had also 
gamed, and lost all his money; so that I was obliged 
to pay his expellees at the inn, and to maintain him 
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during the rest of his journey; a burthen that was 
Very inconvenient to me. 	 ., 

The governor of New York, whose name.was Bur-
net, hearing the captain say, that a young man who 
was a passenger in his ship had a great number of 
hooks,"begged him to bring me to his house. 	I ae. 
eordingly went, and should have taken Collins with 
me, had he been sober. The governor treated me with 
great civility, shewed me his library, which was a very 
considerable one, and we talked, for some time upon 
books and 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. 	. 	 1 

We arrived at Philadelphia. cOn the way I received 
Vernon's money, without which we should have been 
unable to have finished our journey. 	, 
- Collins wished to get employment as .a merchant's 
clerk, but either his breath or his countenance betrayed 
his bad habit ; for, though he had recommendations, he 
met with no success, and continued to lodge and eat 
with me, and at my expellee. 	Knowing that I had 
Vernon's a:Riney, he was continually asking me to lend 
him some of it, promising to repay me as soon as he 
should get employment. At last he had drawn so mueb 
of this money, 'that I was extremely alarmed at what 
might become of me, should he fail to make good the 
deficiency. His habit of drinking did not at all diminish, 
and was .a frequent source of discord between us; for 
when he had drank a little too much, he was very head- 
strong. 	 . 

Being oneday in a boat together on the Delaware, 
With some other young persons, he -refused .to take his 
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turn in rowing. * You shall row for me, said he, till we 
home.I 	we will 	for get 	-.-No, 	replied, 	not ,row 	you.,:... 

You shall, said he, or remain upon the water all night. 
As you please.—Let us row. said the rest of the com- 
pany; what signifies whether he assists or not. 	But, 
already angry with •him for his conduct in other re- 
spects, I persisted in my refusal. 	He then swore that 
he would make me row, or would throw me out of the 
boat; and he made up to me. As soou as he was within 
any reach, I 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 therefore 
under no apprehensions for his life., 	Before he could 
turn himself, we were able, by a few strokes of our 
oars, to place ourselves out of his reach; and whenever 
tie 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 obstinately refused making any promise 
to row. 	Perceiving, at length, 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 
the with the first money he should receive ; but I have 
held nothing of hinisince. 	. - 

. 	The violation of the trust reposed in me by Vernon, 
was one of the first great errors of my life; and it 
proves that my father was not mistaken when he supposed 
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me too young to be intrusted with the management of 
important affairs. 	'But,Sir William, upon reading his 
letter;tbought him too prudent. 	There was a differ- 
ence, he said, between individuals : years of maturity 
were not always accompanied with discretion, neither 
was youth in every instance devoid of it. 	Since your 
lather, added he, will not set you up in business, I will 
do it myself. 	Make out a list of what will be wanted 
from England, and I will send for 	he articles. 	You 
shall repay me when you can. I aiin aaepnined to have 
a good printer" here, and I am sure you will succeed. 
This was said with so much seeming cordiaN that I 
suspected not for an instant 'the sincerity of the offer. I 
.had hitherto kept the project, with which Sir William 
had inspired me, of settling in business, a secret at 
Philadelphia)  and I still continued to do so. 	Had my 
teliance 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 I after-
wards learned he 'was universally known to be liberal of 
promises, which be had no intention to perform. 	But 
having never solicited him, how could I suppose his 
offers to be deceitful?—On the contrary, I believed him 
to be the best man in the world.  

I gave him an inventory of a small printing-office, 
the expence of which I had calculated at about a hun- 
dred pounds sterling. 	He expressed his approbationi 
but asked, if my presena in England, that I might' 
choose the characters myself, and see that every article 
was good in its kind,would not be an advantage? You will 
also be able, said be, to form some acquaintance tliere, 
and establish a correspondence with station era and book- 
sellers, 	This I acknowledged was desirable. 	That be- 
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ing the ease,; added 'he, hold yourself in readiness to 
go with the Anuis. This was the annual vessel,.and the 
only ;ape,• at that time, which made regular voyages 
between the, ports of London and Philadelphia. 	Bat 
the Annis was not to sail for some months. 	1 therefore . 
continued to work with Reimer, unhappy respecting 
'the SUM which Collins had drawn from me, and almost 
in continual agony at the thoughts of Vernon, who 
fortunately.  .made no demand of his money till several 
years after. 	 # 

in the account:of my first voyage from Boston to 
Philadelphia, I omitted, I believe, a trifling circum-
stance, which will not, perhaps, be out of place here. 
During a calm which shopped us above Block Island, 
the crew employed themselves in fishing for cod, ,of " 
which they caught a great number. 	I had hitherto ad- 
hered to my resolution of not eating any thing that had 
possessed life: and I considered on this occasion, agree-
ably to the maxims of my master Tryon, the capture 
of every fish as a sort of murder, committed without 
provocation, since these animals had neither done, nor 
were capable of doing the smallest injury to any one 
that should justify the measure. 	This mode of reason- 
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 tho frying-pan, I thought 
its flavour delicious. 	I hesitated some time between 
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 myself, if you eat one an- 
other, I see no reason why we may not eat you. 	I ac- 
cordingly dined on the cod with no small• degree Qf 
pleasure, and have since continued to ea like the rest 
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%f munkinds  returning only occasionally to my vegeta-
ble plan.. How eonvonient does it prove to be a rational . 
unims4 that knows hoar to find or invent a plausible 
pretext for whatever it has an inclination to do I . 

I continued to live upon good terms, with Reimer, 
who had no,t the smallest suspicion of my projected 
establishment. 	He still retained a portion of his former 
enthusiasm; and$  being fond of arguments  we fre- 
quently disputed together. 	I was so much in the habit 
of using my_ Socratic method, and had so frequently 
puzzled him by my questions, which appeared at first 
very distant from the point in debate, yet nevertheless 
led Ito it by degrees, involving him in difficulties and 
contradictions froth which he was unable to extricate 
himself, that he became at last ridiculously cautious, 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 refutations  that he seriously 
proposed to me to become his colleague in the establish- 
ment of a new religious sect. 	He was to propagate . 
the doctrine by preaching, and I to refute every oppo-
nent. 

When he explained to me his tenets, I found Mau 
absurdities which I refused too admit, unless he would 
agree in turn to adopt some of my opinions. 	Keit:tier 
wore his beard long, because Moses had somewhere 
said, " ThOu shalt not malt the corners of thy beard." 
He likewise observed the Sabbath ; and these were with 
hint two very essential points. 	I disliked them both: 
but I consented to adopt them, provided he would agree 
to abstain front animal food. 	I doubt, said he, whether 
thy constitution will be able to support it. -I assured 
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him on the contrary he would find himself 	better 
for it. 	He was naturally a glutt8n; and I wished to 
amuse myself by starving him. 	He consented to make 
trial of this regimen, if I would bear him company"; .. 
and in reality we continued it for three months. 	A 
wornari in the neighbourhood prepared and brought ., 
us out victuals, to whom I gave a list of forty dishes; 
in the composition of which there was neither ,flesh 
nor fish/ i This fancy was the more-agreeable to me as 
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 whir' 
the greatest strictness, and have suddenly returned again 
to-  my ordinary diet, without experiencing the smallest 
inconvenience; which has led me to regard as of no - 
itAportance the advice commonly given, of introducing 
gradually such alterations of regimen. 

I continued it cheerfully, but poor Reimer suffered 
terribly. 	Tired of the project, he sighed for the flesh- 
pots of Egypt. 	At length he ordered a roast pig, and 
invited me and two of our female acquaintance 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 paid 
some attention to Miss Read. 	I entertained for her the 
utmost esteem and affection ; and I had reason to believe, 
that these sentiments, were mutual. 	But we were both 
young, scarcely more than eighteen years of age; and i  
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- 
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riage was our object, there would be more propriety in 
it after my return, *when, 	as at least I expected, I 
should be established in my business. 	Perhaps; also, 
she thought my expectations were not so well founded 
as I imagined. 

My most intimate acquaintance 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 
principal attornies in the town, and the other clerk ti5, 
a merchant. 	Watson was an upright, pious, and sen• 
Bible young man: the others were somewhat more loose 
in their principles of religion, particularly Ralph, whose 
faith, as well as that of Collins, I had contributed to 
shake; each of whom , made me suffer a very adequate 
punishment; 	Osborn was sensible, and sincere and 
affectionate in his friendships, but too much inclined 
to the critic in matters of literature. 	Ralph was in- 
genious and shrewd, genteel in his address, and ex- 
tremely eloquent. 	I do not remember to have met with 
a more agreeable speaker. 	They were both enamoured 
of the Muses, and had already evinced their passion by 
some small poetical productions. 

It was a custom with us to take a charming walk on 
Sundays, in the woods that border the Skuylkil. 	Here 
we read together, and afterwards conversed on what we 
read. 	Ralph was disposoid to give himself up entirely 
to poetry. 	He flattered himself that he should arrive 
at great eminence in the art, and even acquire a for- 
tune. 	The sublimest poets, he pretended, when they 
first began to write,. committed as many faults as him- 
self. 	Osborne endeavoured to dissuade him, by as- 
suring him that he had no genius for poetry, and ad-, 
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vised him to stick to the trade in which he had been 
brought pp. 	In the road of commerce, said he, you 
will be sure, by deligence 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 
of setting up for yourself.=-I concurred in these senti-
ments, but at the same time expressed my approbation 
of• amusing ourselves sometimes with poetry, with ti 
view to iinprove our style. 	In consequence of this it 
was proposed, that, at our next meeting, each of us 
should bring a copy of verses of his own composing. 

' Our object in this competition was to benefit each 
other by our mutual remarks, criticisms, and correc-
tions; and as style and expression were all we had in 
view, we excluded every idea of invention, by agreeing 
that our task should be a version of the eighteenth 
psalm, in which is described the descent of the. Deity, 

The time of our meeting drew near, when Ralph 
called upon me, and told me that his performance was 
ready. 	I informed him that I had been idle, and, not 
much liking the task, had done nothing. 	He shewed 
me his piece, and asked me what I thought of it. 	I 
expressed myself in terms -of warm approbation; be-
cause it really appeared to have considerable merit. 
He then said, Osborne will never acknowledge the 
smallest degree of excellence in any production of 
mine. 	Envy alone dictates to him a thousand anima& 
versions. 	Of you he is not so jealous : I wish, there- 
fore, you would take the verses, and produce them as 
your own. 	I will pretend not to have had leisure to 
write any thing. 	We shall then see in what manner he 
will speak of them.—I agreed to this little artifice, and 
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immediately transcribed the verses to prevent all sus. 
picioh. 

We met. . Watson's performance was the first that 
was read; it had some beauties, but many faults. 	We 
next read Osborne's, which was much better. 	Ralph 
did it justice, remarking a few inperfections, and ap- 
plauding such parts as were excellent. 	He had himself 
nothing to show. 	It was now my turn. 	I made some 
difficulty; seemed as if I wished to be excused; pre-
tended that I had had no time- to make corrections 
$cc. 	No excuse, however, was admissible, and, the 
"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, and proposed some alterations;.  	but I de- 
fended my text. 	Osborne agreed with me, and told 
Ralph that be was no more able to criticise than he 
was able to write. 

WhenaOsborne 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 restraints upon himself before, apprehensive of my 
construing his commendation into flattery. 	But who 
would have supposed, said her  Franklin to be capable 
of such a composition ? What painting—what energy 
—what fire! 	He has surpassed the original. 	In his 
common conversation he dppears not to have a choice 
of words; he hesitates, and is at a loSs—and yet, good 
God, how he writes !  

At our next meeting .Ralph discovered the trick 
we had played Osborne, who was rallied 	without 
mercy. 

By 
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By this adventure Ralph was fixed in his determina- 
tion of becoming 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: be be- 
wale, however, a very tolerable prose-writer. 	I shall 
speak more of him hereafter; but as I shall probably 
have no 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 

4.1-re 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 bad 
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 settling me in business, as a 
point that was decided. 	I was to take with me letters 
of recommendation to a numbet of his friends, and 
particularly 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 	be ready, 
and when I came, always put me off to another day. 

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

* Probably the Dunciad, where we Ond him thus immortalized by the 
author: 

' Silence, ye wolves, while Ralph to Cynthia howls, 	• 
* And makes night hideous—answer him, ye owls! 	 . 
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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 
pf him. 	'I 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 vessel, an41 
that the letters would be delivered to me there.! 
1 Ralph, though he was married and had a child, dew 
termined to accompany me„ in this voyage. 	His ob- 
ject 'was supposed to be the establishing a correspond. 
puce 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 leave her on their hands, 
and 'never return to America again, 

Having taken leave of my friends, and interchanged 
promises pf fidelity with Miss Read, -I quitted Philo? 
delphia. 	At NewpaWe the vessel came to anchor, 
The governor was arrived, and I went to his lodgings. 
His secretary received me with great civility, told me 
on the part of the vvernor that he could not see me 
then as he was engaged in. affairs of the utmost im-
portance, but that he would send the letters on board?  
and that he wished me, with all his heart, a good 
voyage, and speedy return. 	I returned, somewhat 
astonished, to the ship, but still without entertaining 
the slightest suspicion. 	 • 

Mr. Hamilton, a celebrtited barrister of Philadel-
phia, had taken a passage to England for himself and 
his son, and, in' conjunction with Mr. Denham, a .... 
quaker, and Messrs. Oniam and Russel, proprietors Of 
a forge in Maryland, had agreed for the whole cabin, 
so that Ralph and I were obliged to take up our lodg- 
ing with the crew. 	Being unknpwn to every body in 

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 returned 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. Hamiltons had made va-t 
cant; an offer which we very readily accepted. 

Having learned that the dispatches of the governor 
had been brought on board by colonel Trench, 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 reachedEngland, he would give me an op- 
portunity of taking them out. 	1 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 laid 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 agreeable one, as we had 
much bad weather. 	 I . 

When we arrived in the river, the captain was as 
good as his word., and allowed me to search in the hag 
for the governor's letters, 	1 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 judged from 
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the direction to be those that were intended for me;' 
particularly one to Mr. Basket the king's 'minter, 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 suph person ;" and opening the.letter, "Oh, 
it is from Riddleson !" 	he exclaimed. 	" I 	have 
lately discovered him to be a very arrant knave, 
and wish lo.. 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 governo1. 	Reflecting and putting circum-
stances together/ I then began to doubt his sincerity. 
I rejoined my friend Denham, 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 
having written a single letter; that no orie 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 I showed some uneasiness respecting what 
step I should take, he advised me to try to get em- 
ployment 

 
in the house of some printer. 	You may 

there, said he, improve yourself in business, and you 
will be able to settle yoursblf the more advantageously A 
when you reiurn 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 his se, 
purity. We learned from his letter, that he was secretly 
R,Fryin& on an intrigue, in coopert with the governor,. 
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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 very sop 
after, I waited on him, and, as much from good-will 
to him, or from 	against the governor, put 
the letter into his hands. 	He thanked me very sin- 
cerely, the information it contained hein'g of conse-
quence to him ; and from that moment bestowed on 
me his friendship, which afterwards proved on many 
occasions serviceable to me. 

But what are we to think of a governor who could 
play so scurvy a trick, and thus grossly deceive a poor 
young lad, wholly destitute of experience? 	It was a 
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, a very 
tolerable writer, and a good governor for the people;. 
though not so for the proprietaries, whose instructions 
he frequently disregarded. 	Many of our best laws 
were his work, and established durifig his administra-
tion..  

Ralph and I were inseparable companions. 	We 
took a lodging together at three and sixpence a-week, 
which was as much as we could afford. 	He met with 	+ 
some relations in London, but they were poor, and not 
able to assist him. 	He now, for the first time, in- 
formed me of his intention to remain in England, and 
that he had no thoughts of ever returning to Philadel- 
phia. 	He was totally without money; the little he 
had been able to raise having barely sufficed for his 
passage. 	1 had still fifteen pistoles remaining ; and to 
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me he had from time to time recourse, while be tried 
to get employment. 

At first, believing himself possessed of talents for 
the stage, he thought of turning actor : but Wilkes, to 

- whom he applied, frankly advised him to renounce the 
idea, as it was impossible he should succeed. 	He next 
proposed to Roberts, a bookseller in Paternoster-row, 
to write a weekly paper in the manner 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 lawyers and stationers 
about the Temple; but he could find no vacancy. 

As to myself, I immediately got engaged at Palmer's, 
at dial 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-
lausted my pistoles, we lived after thin 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 likely to teturn 'soon. 	This was another 	l' 
grand error of my life, which 1 should be desirous of 
'correcting were I to begin my career again. 

I was employed at Painter's on the second edition* • 

of Woolaston's Religion of Nature. 	Some of his ar-
guments appearing to me,  not to be well-founded, I 
wrote a small metaphisical treatise, in which I ani-
madverted on thOse passages. It was entitled a " Dis-
sertation on Liberty and Necessity, Pleasure and Pain." 
I dedicated it to my friend Ralph, and printed a small 
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number of copies. 	Palmer upon this treated we 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 
error of my life. 

While I lodged in Little Britain I formed acquaint-
ance with a bookseller of the name of Wilcox, whose 
shop wasp next door tome. 	Circulating libraries were 
not then in use. 	He had an immense collection of 
books of all sorts. 	We agreed that, for a reasonable 
retribution, of which I have now forgotten the price, 
I should have free access to his library, 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. 

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 occasion 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 
Bees, 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 seeing Sir Isaac 
Newton, which I very ardently desired; but he never 
kept his word. , 

I had brought some curiosities with me from Ame-
rica; the principal of which was a purse made of the 
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asbestos, which fire only purifies. 	Sir Hans Sloane 
hearing of it, called upon me, and invited me to his 
house in Bloomsbury-square, where, after showing me 
every thing that was curious, he prevailed on .me to 

' 	add this piece to his collection; for which he paid me ' 
very handsomely. 

There lodged in the same house with us a young wo-
man, a milliner, who had a shop by the side of the 
Exchange. 	Lively and sensible, and having received 	' 
an education somewhat above her rank, her conversa- 
tion was very agreeable. 	Ralph read plays to her 
every evening. They became intimate. She took ano- 
ther lodging, and he followed her. 	They lived for 
sortie time together ; but Ralph being without employ- 
anent, she having a child, and the profits of her busi-
ness not sufficing for the maintenance of three, he 

. 	esolved- to quit London, and try a country school. 
This was a plan in which he thought himself likely to 
*succeed : as he wrote a fine hand, 84 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 4 profession 
so little honourable, he changed his name, and did me 
the.  honour to assume mine. 	He wrote to me , soon 
after his departure, informing the 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-
questedan answer, directed to Mr. Franklin, school-
master, at N***.  

He continued to write to me frequently, sending me 
large fragments of an epic poem he was composing, 
and which he begged of me to criticise and correct. 

- 	 I chid 
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I did so, but not without endeavouring to prevail on. 
him to renounce this pursuit. 	Young had just pub- 
lished one of his Satires. 	I 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 
instrumentality, of rising in the world. 	It was all to 
no purpose; paper after paper of his poem continued 
to arrive every post. 

Meanwhile Mrs.,T0** having lost, on his account, 
both her friends and her business, was frequently in 
distress. 	In this dilemma she had recourse to. me 
and tc) extricate . her from difficuties, I lent her all 
the money I could spare. I felt a little 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 betwee. us. 	When he returned to London, 
lie gave me to.understand that he considered all the 
obligations he owed me as annihilated by this proceed-
ing; whence I concluded that I never was to expect 
the payment of what money I had lent him, or advanc- 
ed on his account. 	I was the less afflicted at this, as 
he 4as wholly unable to pay me ; and as, by losing his 
friendship I was relieved at thi same time from a very 
heavy burden. 

I now began to think of laying by some money.. The 
printing-house of Watts, near Lincoln's-Inn-Fields, be-
ing a still more considerable one than that in which I 
worked, it was probable I might find it more advantage- 
ous to be employed there. 	I offered myself, and was 
• 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, con-
ceiving that I had need of bodily exercise, to which I 
bad been accustomed in America, where the printers 

• work alternately as compositors and at the press. 	I 
drank nothing but water. 	The other workmen, to the 
number of about fifty, were great drinkers of beer. 	I 
carried occasionally a large form of letters in each hand, 
np 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 Aquatic, as 
they used to call me, was stronger than those who drank 
porter. The beer-boy had sufficient employment during 
the whole day in serving that house alone. 	111y fellow 
pressman drank every day a pint of beer before break-
fast, a pint with bread and cheese for breakfast, one 
between breakfast and dinner, one at dinner, one again 
about six o'clock in the afternoon, andinnother after he 
had finished his day's work. 	This custom 'appeared to 
me abominable; but he had need, he said, of all this 
beer, to acquire strength to work. 

I endeavoured to convince him that the bodily 
strength furnished by the beer could only he in propor-
tion to the solid part of the barley dissolved in thwa-
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 

or 
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or five shillings a-week 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 
voluntary wretchedness and poverty. 

At the end of a few weeks, Watts having occasion for 
me above stairs as a compositor, I quitted the press. 
The compositors demanded of me garnish money a- 
fresh. 	This I considered as an imposition, having al- 
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 	I was consequently 
looked upon as excommunicated; and whenever I- was 
absent, no little trick that malice could suggest was left 
unpractised upon me. 	I found my letters mixed, my 
pages transposed, my matter. broken, &c. &c. all which 
NV,as attributed to the spirit that haunted the chapel,* 
and tormented those who were not regularly admitted. 
I was at last obliged to submit to pay, notwithstanding 
the protection of the master ; convinced of the folly of 
not keeping up a good understanding with those among 
whom we are destined to live. 

After this I lived in the utmost harmony with, my 
fellow-labourers, and soon acquired considerable in- 
fluence among them. 	I proposed some alterations in 
the 15.ws of the chapel, which I carried without opposi- 
tion. 	My example prevailed Iiith several of them to 
ren ounce their abominable practice of bread and cheese 
with beer ; and they procured, like me, from a neigh-
bouring house, a good basin of warm gruel, in which 

* Printing houses in general are thus denominated by the workmen : 
the apirit they call by the name of Ralph. 
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was a small slice of butter, with toasted bread and nut-
meg. This was a much better breakfast, 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, from neglecting to pay 
their score. They bad then recourse to me, to become 
liecrity for them ; their light, as they used to call it, 
being out. 	I attended at the pay-table every Saturday 
evening, to take up the little sum which I had made 
myself answerable for, and which sometimes amounted 
to nearly thirty shillings a-week. 

This circumstance, added to my reputation of being 
a tolerable good gabber, or, in other words, skilful in the 
art of burlesque, kept, up my importance in the chapel. 
I had besides recommended myself to the esteem of my 
master by my assiduous application to business, never 
observing Saint

ilo 
	Monday. My extraordinary quickness 

in composing always procured me such work as was 
most 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-house, I took another in Duke-street, opposite 
the_Roman Catholic chapel. 	It was at the back of an 
Italian warehouse. 	The bduse was kept by a widow, 
who had a daughter, a servant, and a shop-boy; but 
the latter slept out ,of Air house. 	After sending to the 
people with whom I lodged in Little Britain, to enquire 
into my character, she agreed to take me in at the same 
price, three and sixpence a-week ; contenting herself, 
she said, with so little, ,because of the security she 

' should, derive, as they were all women, from having a 
man lodger in the house. 

She 
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She was a 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 liNied in habits of intimacy with persons of distinc-
tion ; of whom she knew various anecdotes as far back 
as the time of Charles II. 	Being snbject to fits of the 
gout, which often confined her to her room, she was 
sometimes disposed to see company. 	Hers was go 
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 us. 
But the entertainment was in her,  ,conversation. 

The-early hours I kept, anIthe 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 the garret of the house there lived, in the moss~ 
retired manner, a lady seventy years of age, ,of whom I 
received the following account f4om my landlady. 	She 
was wRoman Catholic. 	In her early years she had been 
sent to the continent, and entered a convent with the 
design of becoming a.nun ; but the climate not agrees 
fug with her constitution, she was obliged to return to 
England, where, as there were no monasteries, she made 
a vow to lead a monastic life, in as rigid a manner as 
circumstances would permit. 	She accordingly disposed 
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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 house ; who indeed considered 
her abode with them as a blessing. 	A priest came 
every day to confess her. 	1 have asked her, said my 
landlady, how, living as she did, she could find so much 
employment for a confessor ? To which she answered, 
that fit was impossible to avoid vain thoughts. 

I was once permitted to visit her. 	See was cheerful 
and polite, and her conversation agreeable. 	Her apart- 
ment was neat; but the whole furniturbe consisted of a 
mattrass, 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 with 
.a sensible young man 9f the name of Wygate, who, as 
his parents were in good 	ircumstances, had received a 
better education than is common among printers. 	He 
was a tolerable Latin scholar, spoke French fluently, 
and was fond of reading. 	I taught him, as well as a 
friend of his, to swim, bye taking them twice only into 
the river; after which they stood in need of no farther 
assistance. 	We one day made a party to go by water 
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to Chelsea, 	to see the College, and Don. Saltero's 
curiosities. 	On our return, at 	the reqttest of the 
company, whose curiosity Wygate had excited, I nu- 
Alressed myself, and leaped into the river. 	I swam from 
near Chelsea the whole way to Blackfriars, exhibiting, 
during my course, a variety of feats of activity and 
address, both upon the surface of the water, as well as 
under it. 	This ' sight occasioned much astonishment 
and pleasure to those to whom it was new. 	In my youth 
I took great delight in this exercise. 	I knew 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- 
I took a pleasure in displaying them all on this occa-
sion, and was highly flattered with the admiration they 
excited. 

Wygate, besides his being desirous of perfecting 
himself in this art, was the more attached to me from 
there being in other respects, 	a 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 by working at our profession. 	I 
was on the point of consenting, when I mentioned it to 
my friend Mr. Denham, with whom I was glad to pass 
an hour whenever I had leisure. 	He dissuaded 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 worthy 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 hi a few years a very considerable 

, F 2 	 fortune. 
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-fortune.' Returning to England in the same fossel with 
myself, as I have related above, he invited all his old 
creditors to a feast. 	When assembled, he thanked 
them for the readiness with which they had received 
his small composition; 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 the that it was his intention to carry back 
with him to Philadelphia a great quantity of goods, in 
order to open a store ; and he offered to take me with 
hint in the Capaci ty of a clerk, to keep his books, in which 
he would intrust me, copy letters, and, superintend the 
store. 	He added that as soon as I had acquired a 
knowledge of mercantile transactions, he would im-
prove my situation, by sending the with a cargo.of corn 
and flour to the American islands, and by procuring me • 
other lucrative commissibns ; 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 myself to f Mr, 
Denham, at a salary of fifty pounds a year. 	This was 
indeed less than I earned as a compositor, but then 1 
had a much fairer prosOct. 	I took leave therefore, as 
I believed for ever, of printing, and gave myself up 
entirely to my new occupation, spending all my time 
either in going from house to house with Mr. Denham 
t' purchase goods, or in packing them up, or in expe- 
diting the workmen, Bic. Sz,c. 	When every thing, how- 
ever, a as on board, I had at last a few days leisure, 
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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 I had taught the art of 
swimming to Wygate and another young man in the 
course of a few hours. 	His two sons were on the point 
of setting out on their travels; he was desirous 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 ; I could not therefore accept his 
proposal. 	I was led, however, to suppose from this in. 
cident, that if I had wished to remain in London, and 
open a swimming school, I should perhaps have gained 

great dealof money. 	This idea struck me so forcibly 
that had the offer been made sooner, I should have 
dismissed the thought of returning as yet to America. 
Some years after, you and I had A more important bu-
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 a few books. 	But 
my friend Ralph kept me poor. 	He owed me abcCut 
twenty-seven pounds, which was so much money lost; 
and when considered as taken froln my little savings, 
was a very great sum. 	I had, notwithstanding this, a 
regaraVor him, as he possessed many amiable qualities. 
But though I had done nothing for myself in point of 
fortune, I had increased my stock of knowledge, either 

F 9 	 by 
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by the Many excellent books I had read, or the conver-
sation of _learned and literary persons with whom I was 
acquainted.  

We sailed from Gravesend the 23d of July, 1726. 
Pot 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 succeeded by Major Gordon. 	I met him walk-,  
ing in the streets as a private individual. 	He appeared 
a Nile ashamed at seeing 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. 	His skill 
in his profession bad seduced Miss Read's parents; but 
he was as bad a subject as he was excellent 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 phad taken a more consi-
derable house, in which pe kept a shop, that was well 
supplied with paper, and various other articles. 	He 
had procured some new types, and a number of work-
men; among whom, however, there was not one who 
was good for any thing; and he appeared not to want 
business: 

Mr. Denham took a warehouse in Water-street, 
' 	i 	 where 
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where we exhibited our commodities. 	I 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 ires- 
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 a 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 .1 
had still to experience, sooner or tater, 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-
self in the wide world, the warehouse being confided to 
the care of the testamentary executor, who dismissed 
me. 	 , , 

'My brother-in-law, Holmes, who happened 'to be at 
Philadelphia, advised-me to return to my former pro-
fession; and Keimer offered me a very considerable sa-
lary if 1 would undertake themanagement of his print-
ing office, that he might devote himself entirely to the 
superintendence of his shop. 	His wife and relations in 
London had given me a bad character of him ; and I 
was loth, for the present, to have any concern with him. 
1 endeavoured to get employment as a clerk to a mer-
chant; but not readily finding a situation, I was induced 
%o accept Kehner's.proposal. 

:!' - 	r 4 	 The 
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The following were the persons I found in his print—
ing-house : 

Hugh Meredith, a Pennsylvanian, about thirty-five 
years of age. 	He had been brought up to husbandry, 
wag 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. 	Keimer had en- 
gaged these two at very low wages, which he had pro-
mised to raise every three months a shilling a week, 
provided their improvement in the typographic art 
should merit it. 	This future increase of wages was the 
bait he had made •use of to ensnare them. 	Meredith 
Was to work atthe 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 or 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-manner bought for• four years, intending 
him for a compositor. 	I sliall speak more of him pre-
sently.  

Lastly, David Harry, 4 country lad, who was appren-
ticed to him. 

I soon perceived that Keirner's intention, in engaging 
me at a price so much above what he was accustomed 
to give, was, that I might form all these raw journey-
men and apprentices, who scarcely cost-him any thrhg; 
and who, being indentured, would, as soon as thfy- 

should 
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should ,be sufficiently instructed, enable him to do 
without me. 	I nevertheless adhered to my agreement. 	_ 
I put the office in order, which was in the utmost con-
fusion, and brought his people by degrees, to pay 
attention to their work, and to execute it in a more 
masterly style. 

It was singular to see an Oxford scholar in the condi- 
tion of a put'chased servant. 	He was not more than 
eighteen years of age, and the following are the parti- 
culars he gave me of himself. 	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 dramatic per- 
formances. 	He was a member of a literary club in the 
town 	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 see London, and become an 
actor. 	At length, having received 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, Pe.. 
fell into bad company, soon squandered his fifteen gui-
neas, could find no way of being introduced to the 
actors, became contemptible, pawned his cloaths, and 
was in want of bread. 	As he was walking along the 
streets, almost famished 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 was disposed to serve in America. 	He in- 

fi 

stantly repaired • to the house of_ rendezvous, inlisted 
himself, was put on board a ship and conveyed to 

America, 
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America, without ever writing a line to inform his 
p:.rents what was become of him. 	His mental vivacity, 
and good natural disposition, made him an excellent 

4 companion; but be was indolent, thoughtless, and to 
the last degree imprudent. 
, John, the Irishman, soon ran away. 	I began to live 

very agreeably with the rest. 	They respected me, and 
the more so as they found Keimer incapable of instruct-
ing them, and as they learned something from me 
every day. 	We never worked on a Saturday, it being 
Keinier's Sabbath, so that I had two days a week for 
reading. 

i encreased my acquaintance with persons of inform- 
ation and knowledge in the town. 	Keimer himself 
treated me with great civility, and apparent esteem ; 
and I had nothing to give me uaeasiness but my debt to 
Vernon, which I 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. 	I had seen, the practice 
of this art at the house of James, in London, but had 
at the time paid it very little attention; I however, 
-contrived to fabricate a mohld. 	1 made use of such 
'letters as we had for punches, founded new letters of 
lead in mattrices of clay, and thus supplied in a toler-
able manner, the wants that were mast pressing. 

I also,. upon occasion, engraved various ornaments, 
made ink, gave an eye to the shop—in short, I was in 
every respect the factotum. 	But useful as I made my-
self, I perceived that my services became every day of" 
less importance, in proportion as the, other men im- 

proved : 
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proved ; and when Keimer paid me my second guar-
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 assumed' 
more the tone of master. 	He frequently found fault, 
was difficult to please, and seemed always on the point 
of coming to an open quarrel with me. 

I continued, however, to bear it patiently, conceiving 
that hisoill humour was partly occasioned by the de- 
rangement and embarrassment of his affairs. 	At last 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, 
which piqued me the more, as they were uttered in the 
Street; and the neighbours, whom the same noise at-
tracted En the windows, were witnesses of the manner 
in which I was treated. 	He immediately came up to 
the printing-room, where he continued to exclaim 
against 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_uss 
regretting that he was obliged to give me so. long ,a, 
term. 	I told him that his regret was superfluous, as I 
was ready 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 lodgings.  

Meredith , came to me in the 'evening. 	We talked 
for some time upon the quarrel that had taken place. 
Ile had conceived a great veneration for me, and was 410 sorry I should quit the house, while he remained in it. 

He 
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He dissuaded me from returning to my native country, 
as I began 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 accounts ; 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 bad passed between them, he was 
sur6 he would advance whatever might be necessary to 
establish uspif I was willing to enter into partnership 
with him. 	" My time with Keimer," added he, " will 
be at an end next spring. 	In the mean time we may 
send to London for our press and types. 	I know that 
I 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 share the profits 
equally." 	His proposal was reasonable, and I fell in 

• with it. 	His father, who was then in town, approved 
of it. 	He knew that I had some ascendancy over his 
son, as I had been able to prevail on him to abstain for 
a long time from drinking b5andy; and he hoped that, 
when more closely connected with him,. I should cure 
him entirely of this unfortunate habit. 

I gave the father a list a what it would be necessary 
to import from London. 	He took it to a merchantu, 
and the order was given. We agreed to keep the secret 
till the arrival of the materials, and I was in the mean 

_time to procure work, if possible, in another printing- 
house; but here was no place vacant, and I remained 

idle. 
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idle,. 	After some days, Reimer having the expectation 
of being employed to print some New Jersey money-
bills, that would require types and engravings which I 
only could furnish, and fearful that Bradford, by en-
gaging me, might deprive him of this undertaking, 
sent me a very civil message, telling me that old friends 
ought .not to be disunited on account of a few words, 
which were the effect only of a momentary passion, 
and invitinc,  me to return to him. 	Meredith c' 	 per- 
suaded me to comply with the invitation, particu-
larly as it would afford him more opportunities of intp 
proving himself in the business, by means of my in, 
structions. 	I did so; and we lived upon better terms 
thanbefore our separation. 	 tl 

He obtained the New Jersey business; and, in order 
to execute it, I constructed a copper-plate printing- 
press! the first that had been seen 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 general satisfaction; and he re-
ceived a sum of money for this work, which enabled 
him to keep bis head above water for a considerable 
time longer. 

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, each in his turn ; and he that came, 
,commonly brought with him a friend or two to bear 
hitn company. 	My mind was more cultivated by read- 
Aug than Nehner's; and it was for this nip, probably, 

that 
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that they set more value oll my conversation. 	They 
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 certain 
points of religion, disgustingly unclean in his person, 
and'a little knavish withal, 

We remained there nearly three months, and at the 
expiration of this period I could include in the list of 
my friends, judge Allen, Samuel Bustil, secretary of 
the province, Isaac Pearson, Joseph Cooper, several of 
the Smiths, all members of the assembly, and Isaac 
Decon, inspector-general. 	The last was a shrewd and 
subtle .old man. 	He told me, that, when a boy, his 
first employment had been that of carrying clay to the 
brick-makers; that he did not learn to write till he 
was somewhat advanced in life; that be was afterwards 
employed as an underling to a surveyor, who taught 
him his trade, and that by industry he had at last ac- • 
quired a competent fortune. 	" I foresee," said he one 
day to me, " that you will soon supplant this man," 
speaking of Keimer, " and get a fortune in the busi- 
ness at Philadelphia." 	He was wholly ignorant at the 
time, of my intention of establishing myself there, or 
any where else. 	These 	riends were very serviceable 
to me in the end, as was 

	

	also, upon occasion, to some 
1 

of them ; and they have continued ever since their 
esteem for me. 
- Before I relate the particulars of my• entrance into 
business, it.),  be proper to inform you what was at 

that 
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that time the state of my mind as to moral principles, 
that you may see the degree of influence 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 arrived 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 Boyles 
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 memuch 
more forcible than the refutation itself. 	In a word, I 
soon became a perfect deist. My arguments perverted 
some other young persons, particularly Collins and 
Ralph. But in the sequel, when I recollected that they 
had both used me extremely ill, without the smallest 
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 true, was not very useful. I began 
to entertain a less favourable opinion of my London 
pamphlet, to which I had prefixed, as a motto, the fot. 
lowing lines of Dryden: 

Whatever is—is right; though purblind man 
Sees but a part of the chain, the nearest linkpr 
J-lis eyes not currying to the equal beau* 
That poises all abpve. 

. 	 .,And 
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And of which the object was to prove, from the attri—
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- 
perceptibly 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 truth, probity, and 
sincerity in transactions between man and man, were of 
A.1-4 utmost importance to the happiness of life ; and I 
resolved from that moment, and wrote' the resolution 
in my journal, to practise them as long as I lived. 

Revelation, indeed, as such, had no influence on 
my mind r but I wps of opinion that, though certain 
actions could not be bad merely because revelation had 
prohibited them, or good because it enjoined them, yet 
it was probable that those actions were prohibited be, 
cause 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 circumstances . 
co-operating, preserved me from all immorality, or 
gross and voluntary injustice, to which my wt.tnt of rep 
1i ion was calculated tol  expose me, in the dangerods 
period of youth, and in the hazardous situations in 
which I sometimes found myself, among strangers, and 
At a distance from the le and admonitions of my fa-
ther. I may say voluntary, because the errors into which 
I had faller had been in a manner the forced result 
either of my own inexperience, or the dishonesty of 

others 
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others. 	Thus, before I entered oh thy new career, I 
had imbibed solid principles, and a character of pro- 
bity. 	I knew their value; and I made a solemn en- 
gagement with myself never to depart from them. 

I had not long returned from Burlington before ouf 
printing materials arrived from London. 	I settled my 
accounts with Keitner, and quitted him, with his own 
consent, before be had. any knowledge of our plant 
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 eased us of a considerable 
part of it; and with him we agreed to board. 

We had no sooner unpacked our letters, 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. 	Out 
money was almost exhausted by the number of things 
we had been obliged 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 
recollection 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 morose beings, who are 
always prognosticating ruin. 	There was one of this 
stamp at Philadelphia. 	He dPas a man of fortune, de- 
clining in years, had an air of wisdom, and a very 
,grave manner of speaking. 	!His ,name was Samuel 
Mickle. 	I knew him not; but he stopped one day at 

VOL. I. 	 G 	, 	 my 
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my door, and asked me if I was the young man who 
had lately opened a new printing-house. Upon my an-
iwering in the affirmative, be said he was very sorry 
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 in-
habitants having all, or nearlyall of them, been obliged 
to call together their creditors. 	That he knew, from 
undoubted fact, the circumstances which might lead 
us to suppose the contrary, such as new buildings, and 
the advanced price of rent, to be deceitful appear-
ances, which, in reality, .contributed to hasten the ge-
neial 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 despair. 
Had I known this man before I entered into trade, I 
should doubtless never have ventured. 	He continued, 
however, to live in this place of decay, and to declaim 
in the same style, refusing for many years to buy a 
house because all was going to wreck; and in the end 
I had the satisfaction to see him pay five times as 
much for one as it would have cost him bad he pur- 
chased it when he first began his lamentations.. 	- 

I ought to have related, that, during the autumn of 
the preceding year, I had nnited the majority of well-
informed persons of my acquaintance into a club; 
which we called by the name of the Junto, the object 
of which was to impr4e our understandings. 	We 
met every Friday evening. 	The regulations I drew 
up, obliged every member to propose, in his turn, one 
or more questions upon some point of morality, politics, 
or philosophy, which were to be discussed by the so-
ciety; and to read, once in three months, an essay of 

t 	 . 	.his 
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his own composition, on whatever subject he pleased. 
Our debates were under the direction of a president, 
and were to be dictated only by a sincere desire of 
truth; the pleasure of disputing, and the vanity of 
triumph having no share in the business; and, to pre. 
Vent undue warmth, every expression which implied 
obstinate adherence to an opinion, and all direct con- 
tradidtion, 	were prohibited, tinder small pecuniary 
penalties. ' i  

The first members of our club were Joseph Breintnal, 
whose occupation was that of a scrivener. . He 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, and writing tolerably 
well, ingenious in many little trifles, and of an agree-
able conversation.  

Thomas Godfrey, a skilful, though self-taught ma-
thematician, and who was afterwards the inventor of 
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-
jority of mathematicians that have fallen in my way, an 
unusual precision in every thing that is said, continu-
ally contradicting, or making trifling distinctions; a 
sure way of defeating all the ends of conversation. 
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 Parsons, brought up to the trade of a shoe-
maker, but who, having a taste for reading, had ac- 
quired a profound knowledge of Mathematics. 	He 
first Studied them with a view to astrology, and was, 

a 54 	 afterwards, 
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afterwards, the first to laugh at his folly. 	He also be- 
came surveyor-general. 

William Mawgridge, a joiner, and very excellent 
mechanic ; and in other respects a man of solid under. 
standing. 

• Hugh Meredith, Stephen Potts, and George Webb, 
of whom I have already spolten. 

Robert Grace, a young man of fortune ; generous, 
animated and witty ; fond of epigrams, 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 bad; a 
choler and clearer head, a better heart, and more 
scrupulous morals, than almost any other perpn 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 tban'forty 
years, till the period of his death: and the club cond.. 
nued to exist almost as long. 

This was the best school of politics and philosophy 
that then existed in the province; 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 roight.be 
able to speak upon them more pertinently. 	We thus 
acquired the habits of conversing more agreeably; every 
object being discussed 	onformably to our regulations, 
and in a manner to prevent mutual disgust. 	To this 
circumstance may be attributed the long duration_ of 
the club ; which I shall have frequent occasion to men-
tion as I proceed. 

I have introduced it here, as being one of the means 
on which I had to count for, success in my business, 

every 
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every member exerting himself to procure cork for us. 
Breintnal, among others, obtained for us, on .the part' 
of the Quakers, the printing of forty sheets of their 
history; of which the rest was to be done by Keimer. 

i 	Our execution of this work vtias by no means masterly; 
as the price was very low. 	It was in folio, upon pro 
patria paper, and in the wica letter, with heavy notes 
in the smallest type. 	I  composed a sheet a-day, and 
Meredith put it to, the press. 	It was frequently eleven 
o'clock at night, sometimes later, before I had finished 
my distribution for the next 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 com-
pose a sheet a-day, that one evening, when my.form 
was imposed, and my day's work, as I thought, at an 
end, an accident having broken this form, and deranged 
tWol complete folio pages, I immediately distributed, 
and compose‘d them anew before I went to bed. 

This unwearied industry, which was perceived' ley' 
our neighbours, 'began to acquire us reputation and 
credit. 	I learned, among other things, that our new. 

, printing-house being the subject of conversation at a 
club of Merchants, who met every evening, it was the 
general opinion that it would fail; there being already 
two printing-houses in the town; Keimer's and Brad- 
ford's. 	But Dr. Bard, whom you and I had occasion 	, 
to see, many years after, at his native town of St. An- 
drew's, in Scotland, was of a different opinion. 	" The 
industry of this Franklin," said he, " is superior to 
any thing of the kind 1 ever witnessed. 	I see him 
still at work when I return from the club at night; 
and he is at it again in the morning before his neigh- 
bours are out of bed." 	This account struck the rest 
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of the assembly, and shortly after, one of its members 
' came to our house, and offered to supply us with arti-
cles 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 life the ef- 
fects it operated in my favour. 	 , 

George Webb, having found a friend who lent him. 
the necessary sum to buy out his time of Keimer, came. 
one day to offer himself to us as a journeyman. 	We 
could not employ him immediately; but I foolishly told 
him, under the rose, that I intended shortly. to publish a 
new periodical paper, and that we should then have 
work for him. 	My hopes of success, which I impart- 
ed to him, were founded on the circumstance, that 
the only paper we had in Philadelphia st that time, 
and which Bradford printed, was a paltry thing„mi-
serably conducted, in no respect amusing, and which 

. yet was profitable. 	I consequently supposed that a 
goad work of this kind could not fail of success. Webb 
betrayed my secret to Keimer, who, to pr4ent.  me, 
immediately published the prospectus of a paper that 
he intended to institute himself, and in which Webb 
was to be engaged. 

I was exasperated at this proceeding, and, with a. 
view to counteract them, not being able at present to 
institute my own paper, I wrote some humourous pieces 
in Bradford's, under the title of the Busy Bbdy*; and 

• A manuscript note in the file of the American Mercury, preserved in 
the Philadelphia library, says, that Franklin wrote the five first numbers, 

,and part of the eighth. 	These papers have been obtained from the file in 
question, and will be found in Vol. M. of the present publication. Editor. 

' 	 which 
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'vhich was continued for several months by Breintnal. 
I hereby fixed the attention of the public upou Brad-
ford's paper; and the prospectus of Keimer, which we 
turned into ridicule, was treated with contempt. 	He 
began, notwithstanding, his paper; and after cond.,  
nuing 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; 	I therefore instantly took it upon my-,  
self, and, in a few years, it proved extremely profitable 
to me. 

I 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 upon" 
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.  

Our 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 peculia 
style of writing, upon the dispute which then prevailed' 
between governor Burnet and the-  Massachusetts as- 
sembly, 	struck. some persons as above mediocrity, 
caused the paper and its editors to be talked of, and 

.in a few weeks, induced them to become our sub- 
scribers. 	Many others followed their example; and 
our subscription continued to increase. 	This was one 
of the first good effects of the pains I had taken to 
learn to put my ideas on paper. 	I derived this farther 
advantage from it, that the leading men of the place,i  
seeing in the author of this publication a man so. well 

G 4 	 able 
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able to use his- pen, thought it right to patronize and 
encourage me. 

The votes, laws, and other public pieces, were prink 
red by Bradford. 	An address of the house of assembly 
to the governor had been executed by him in a very 
coarse 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 friends in the as= 
sembly, that we were nominated its printer for the fol.- 
lowing year. 	• 	. 

Among these friends I Ought not to forget one mem. 
bets in particular, Mr. Hamilton, whom I have men. 
tipped in a former part of my narrative, 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 kindness 
to me till his death. 

About this period Mr. Vernon reminded me of the 
debt I owed him; but witont pressing me for pay. 
went. 	I wrote a handsome letter on the occasion,. 
begging him to wait a little longer, to which he con-, 
sented ; and as soon as I was able I paid him, princi, 
pal and interest, with many expressions of gratitude; 
so that this error of my life was in a manner atoned 
for. 

But another trouble now happened to me, which 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, had only 
paid an hundred pounds. 	Another hundred was still 
flue, and the merchant being tired of waiting, corn-;  
M'enced a suit against us, 	We bailed the action, but 

with 

   
  



1•IFE OF Dn. FRANKLIN., 	 -*9 
with the tnelancboly prospect, that, if the money Was 
not forthcoming at the time fixed, the affair would 
come to ,issue, judgment be put in execution, our de-
lightful hopes be annihilated, and ourselves entirely 
ruined ; as the type and press must be sold, perhaps,'" 
at half their value, to pay the debt. 
. "" In, this distress, two real friends, whose generous 
conduct I have never forgotten, and never shall for- 
get while I retain the remembrance of any thing, came 

r 	 \ to me separately, without the knowledge of each other, 
and without my having applied to either of them. 
Each gffered me whatever money might be necessary _ 
to take the business into my own hands, if the thing 
'Was practicable, as they did not like I should continue 
Fn, partnership with Meredith, 	who, 	they said, was 
frequently seen drunk in the streets, and gambling at 
ale.houses, which very much injured our credit. These 
friends fiver 	William Coleman and Robert Grate. 	I 
told them, that while there, remained any probability 
that the Merediths would fulfil their part of the com-
pact,, I could not propose a separation, as I conceived 
myself to be under obligations to them for what they 
had done already, 	and were still disposed to do, 	if 
they had the power; but, in the end, should they fail 
in their engagement, and our partnership be dissolved, 
I should then think .myself at liberty to accept the kind-
ness of my friends. 

Things remained for some time in this state. 	At 
last, I said one day to my partner, "Your father is, 
perhaps, dissatisfied with your having a share only in ' 
the business, and is unwilling to do for two, what he 
would do for you alone. 	Tell me frankly if that be 
Ae p4sel, and I will resign the whole to you, -and do 

for 
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for myself as well a's I can,"—" No, said he; my father 
has really been disappointed in his hopes; he is not 
able to pay, and I wish to put him to no farther incon- 
venience. 	I see that I ani not at all calculated for a 

It printer; I was educated as a fanner, 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 coun- 
trymen are going to settle in North Carolina, where the 
soil is exceedingly favourable. 	1 am tempted to go 
with them, and to resume my former occupation. 
You will doubtless find friends who will assist you. 	If 
you will take upon yourself the debts of the partner•ship, 
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." 

I accepted this proposal without hesitation. 	It was 
committed to paper, and signed and sled without 
delay. 	I 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 cotin 
try, as to climate, soil, agriculture, &c. for be was 
well versed in these matters. 	I published there 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, I accepted from each, half what. he 
had offered me, and which it was necessary I should 
have. 	I paid the partnership debts, and continued 
the business on my own account ; taking care to in-
form the public, by advertisement, of the partnership 

being 
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being dissolved. 	This was, I think, in the year 1729, 
or thereabout. 

Nearly at the same period, the people demanded a 
new 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- 
preciatiFtn, 	of which there had been an instance in 
the province 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 1725, had done much good in , 
the province, by favouring commerce, industry, and 
population, since all the houses were now inhabited, 
and many others building; whereas I remembered to 
have seen, *ten 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 
number 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 the 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 middling class of people; but it dis-
pleased 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 

house 
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house of assembly a majority for the"measurct  it 1).ss. 
ed. 	The friends I had acquired in the house, per. 
suaded that I had done the country essential service on 
this occasion, rewarded me by giving me the printing 

" of the bills. 	It was a lucrative employment, 	and 
proved a very seasonable help to me ; another advantage 
which I derived from having habituated myself to write. 

Time and experience so fully demonstrated the uti-
lity of paper currency, that it never after experienced 
any considerable opposition; so that it soon amounted 
to 55,0001. and in the year 1739, to 80,0001. 	It hai 
since risen, 	during the last war, 	to 3.50,0001, trade, 
'buildings, and population, having in the interval conti-
nually increased : but I am now convinced that there are 
liniits beyond which paper money would be prejudicial._ 

I soon' after obtained, by the influence of my friend 
Hamilton, theprinting 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 to me, as proving great en- 
couragements. 	He also procured me the printing of 
the laws and, votes of that government, which I re-
tained as lonab  as I continued in the business. 

1 now opened a small stationer's shop. 	I kept bonds 
and agreements of all kindl, 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. 	I had also Oyer, parchment, pasteboard, 
hooks, &c. 	One' Whitemash, an excellent 'compo- 
sitor, whom I had known in London, came to offer 
himself, I engaged him : and he contiated constantly 
and diligently to work with me. 	I also took an appren. 
lice, the son of Aquila Rose. 

7 	 I began 

   
  



LIFE OF DR. FRANKLIN. 	 93 
.- 	. 	. 

I began to pay,
t 

 ,byclegrees, the debt I had contract- 
ed;, 	and, to insure my credit and character as a 
tradesman, I took care not only to be really indus-
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 orhunting. 	A book, indeed, enticed me some- 
times from my work, but it was seldom, by stealth; 
and occasioned no scandal ; bat to show that I did not 
think myself above my profession, I conveyed hotsie, 
sometimes •in a wheelbarrow, the paper I purchased 
at the warehouses. 	 ' 

I thus obtained the reputation of being an indus-
trious young man, and very punctual in his payments. 
The merchants who imported articles of sfationary 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 creditors ; 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 T worked for Keimer, having 
bought his materials, succeeded him in the business. 
I 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-
man, lived extravagantly, and pursued amusements 
which suffered him to be scarcely ever at home; of 
consequence he became in debt, neglected his busi- 

ness 
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ness, and business neglected him. ,Finding in a short 
time nothing to do in the country, be followed Keimer 
to Barbadoes, carrying his printing materials With hinr. 
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 
Lis press and types, and return to his old occupation 
of husbandry in Pensylvania. 	The person who pur- 
chased then employed Keimer to manage the business; 
but he died a few years after. 	 , 

I had now at Philadelphia no competitor but Brad-
ford, who, being in easy circumstances, did not engage 
in he printing of books, except now and then as work-
men chanced to offer themselves; and Was not anxious 
tO extend his trade. 	He bad, however, one advantage 
over me, as he had the direction of the post-office, and 
was of consequence suppoied to have better opportuni-
ties of obtaining news. His paper was also.suppoied to 
be more advantageous to advertising customers; and 
in consequence of that supposition, bis advertisements 
were 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 
papers, and distributed my own, by means of the post; 
the public took for granted my inability in this respect; 
and I was 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 resentment; 
and my disgust was so rooted, that, when I afterwards 
succeeded him in the post-office, 1 toolecare to avoid 
copying his example. 

I had hitherto continued to board with Godfrey, 
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 h9 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 was 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 
atlast 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 young 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, 1 believie, not more 
than a hundred pounds. 	She brought me for answer, 
that they had no such sum 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 beworn out, and must be supplied with new 
onesk  that Keimer and Harry had failed, and that, 
probably, I should do so too. - Accordingly they for-
bade me the house, and the young lady was confined. 
I know not if they had really changed their minds, or 
if it was merely an artifice, supposing our affections to 
be too far engaged for us to desist, and that we should 
contrive to matry secretly, which would leave them at 
liberty to give or not as they 'pleased. 	But, suspecting 
this motive, I never went again to their house. 

Some 
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Some time after, Mrs. Godfrey informed me that 

they were very,  favourably disposed towards the, and 
wished me tp renew the acquaintance; but I declared 
a firm resolution never to hare any thing more to do 
with the family. 	The Godfreys expressed some reSent- 

. ment at this : and as we could no longer agree, they 
changed their residences  leaving me in possession ofthe 
whole house. 	I then resolved to take no more lodgers: 
This affair having turned my thoughts t& marriage, I 
looked around me, and made overtures of alliance in 
other quarters : but I soon found that the profession of 
a printer being generally looked upon as a poor trade, I 
coluld expect no money with a wife, at least, if I wished 
her to possess any other charm. Meanichile, that pas-
sion of youth, so difficult to govern, had often drawn 
me into intrigues with despicable women who,  fell in 
my way; which were not unaccompanied with empence 
and inconvenience, besides the perpetual risk of injur-
ing my health, and catching a disease which I dreaded 
above all things. 	But I was fortunate enough to 
escape this danger. 

As a neighbour and old acquaintance, I had kept up • 
a friendly intimacy with the family of Miss Read, Her 
parents had retained an affection for me from the time 
of my lodging in their haus?. 	I was often invited thi- 

• Cher.; they consulted me about their affairs, and I had 
been sometimes serviceable to them. 	I was touched 
with the unhappy situation of their daughter, who was 
almost always melancholy, and continually seeking soli- 
tude. 	I regarded my forgetfulness and inconstancy, 
during my abode in London, as the principal cause of 
her misfortune, though her mother had the candour to 
attribute the fault to herself, rather than to me, because, 

- 	 after 
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after having prevented our marriage 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 said 
a former wife still.living in England ; but of this it was 
diffictilt to obtain a proof at so great a distance ; and 
though 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 1 married her on the 1st of 
September, 1730. 	None of the inconveniences we had 
feared happened to us. 	She proved to me a 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. 	Thus 
1 corrected, as well as I could, this great.,error of my 
youth. 	- 

`Our club was not at that time established at a tavern. 
We held 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 which 
we assembled, in order to be consulted upon occasion; 
and that,,by thus forming a common library of our in-
dividual collections, each would have the advantage of 
using the books of all the •other members, which would 
nearly be the smile as if he possessed them all himself. 
The idea wag approved, and we accordingly brought 
such books as we &tight we could spare, which were 

„VOL. I. 	 II 	 placed 
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placed at the end of the club-room. 	They amounted 
not to so many as 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 discontinue the collection; and each took 
away Such books as belonged to him!  

It was now that I first started the idea of establishing, 
by subscription, a public library. 	I drew up the propo- 
sals, had them ingrossed in form by Brockden the at-' 
torney, and my project succeeded, as will be seen in 
the sequel * 	* 	* 	* ' 	* 	* 	* 	* 
* 	* 	* 	* 	* 	* 	* 	'* 	* 	* 

. 	 I 	 i I 	 , 

i 	[The lire of Dr. Franklin)  as written by himself, so 
far as it has yet been communicated to the world, breaks 
off in this place. 	We onderstand that it was continued 
by him somewhat farther, and we hope that the remain-
der will, at some future period, be communicated to 
the public.. We have tin hesitation in supposing that 
every reader will find himself greatly interested by the 
frank simplicity and the philosophical discernment by 
whiCh these pages are so eminently characterized. 	We 
have therefore thought proper, -in order as much a 
possible to relieve his regret, to • subjoin the following 
continuation, by one of.  tfhe Diktor's intimate friends. 
It is extracted from an American periodical publication, 
and was written by the late Dr. Surber,* of Philadel- . 
phia.] 

THE 

4  Or, 	tuber was horn in Philadelphia, of German parents. 	He was 
sent at an early age, to the university, where his genius, diligence and 
amiable temper, soon acquired him the particular notice and favounof 

• . 	 . 	those 
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THE promotiOnof literature had been little attended 
to in Pennsylvania. 	Most of the inhabitants were too 
much immersed in business to think of scientific pur-
suits; and those few, whose inclinations led them to 
study, found it difficult to gratify them, from the want 
of libraries sufficiently large. , In such circumstances, 
the establishment of a public library was an important 
event. 	This was first set on foot by Franklin, about the 
year 1781. 	Fifty persons subscribed, forty shillings 
each, and agreed to pay ten shillings annually. 	The 
number increased; and in 1742, the company was in-
corporated by the name of "The Library Company of 
Philadelphia." 	Several other companies were armed 
in this city in imitation Of it. 	These were all atIength 
united with the Library Company of Philadelphia, 
which thus received a considerable accession of books 
and property. 	It now contains about eight thousand 
volumes on all subjects, a philosophical appatitus, and 
a well-chosen collection of natural and artificial curiosi- 
ties. 	For its support the 'company now possesses 

those under whose immediate 'direction he was placed. 	After passing 
through the common course of study, in a much shorter time than usual,. 
he-left the university, at the age of sixteen, with great reputation. 	Not 
long after he entered on the study of physic; and the zeal with which he 
-pursued it, and the advances he made, gave his friends reason tisform the 
most flattering prospects of his future eminence and usefulness in the pro, 
fessiors, 	As Dr. Stuber's circumstances were very moderate, he slid not 
think this pursuit well calculated to improve them. 	He therefore relin- 
quished it, after he had obtained a degree in the profession, and qualified 
himself to practice with credit and success; and immediately entered on 
the study of the law. 	While in pursuit of the last mentioned object, he 
was prevented by. a premature death from reaping the fruit of those talents 
with which he was endowed, and of' a youth spent in the ardent and suc-
cessful pursuit of useful and elegiitit literature.. 

of 2 	 4 	landed 
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landed property _of considerable value. 	They have 
lately built an elegant house in Fifth-street, in the 
front of which will be erected a marble statue, of their 
founder,, Benjamin_Franklin. 	- 

This institution was greatly encouraged by the friends 
of -literature 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 
blisiness of the Company in London, recommending 
*books, purchasing and shipping 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- 
vices for more than thirty years, and uniformly refused 
to accept of any compensation. 	During this time, he 
communicated to the directors every information rela-
tive to improvements and discoveries in the arts, agri- 
culture, and philosophy. 	• 	. 

The beneficial influence of this institution was soon 
evident. 	The terms of subscription to it were so mo- 
derate that it was accessible to every one. 	Its advan- 
tages were not confined, to the bpalent. 	The citizens 
in the middle and lower walks of life were equally 
partakers- of them. 	tOnce a degree of information 
was extended amongst all classes of people. , The 
example was soon followed. 	Libraries were established 
in various places, and they are now become very nume-
rous in the United States, and particularly in Pensyl. 
vania. 	It is to be hoped that they will be still more 

widely I. 
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widely extended, and that information will be every.' 
where increased. 	This will be the best security for 
maintaining our liberties. 	A nation of well-informed,  
men, who have been taught to know and prize the rights 
which God has given them, cannot be enslaved. 	It is 
in the regions of ignorance that tyranny reigns.: It 
flies before the Iig4 of science. 	Let the, citizens of: 
America, then, encourage institutions calculated to aif- " 
fuse knowledge amongst the people; and amongst the 
these, public libraries are not the least important. 

In i 7U, Franklin began to publish Poor Richard's 
Almanack. 	This was remarkable for The numerous and 
valuable concise maxims which it contained, all tending 
to exhort to industry and frugality. 	It was continued 
for many years. 	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 practicable system 
of economy that ever laai appeared. 	It is written in a 
manner intelligible to every one, and which cannot fail 
of convincing every reader of the justice and propriety 
of the remarks and advice which it contains. 	The de- 
mand for this almanack was so great, that ten thousand 

;have been sold in One year; which must be considered 
as a very large number, especially when we reflect, that, 
this country was, at that time, but thinly peopled. 	It 
cannot be doubted that the salutary maxims contained 
in these almanacks must have made a favourable impres- 
'ion upon many of the readers of theme 

It was not long before Franklin entered upon his 
n 3 	 political 
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Political career. 	In the year 1736, be was appointed 
clerk to the general assembly of Pensylvania, )and was 

' re-elected by succeeding assemblies for several years, 
until he was chosen a representative for the city of 
Philadelphia. 

Bradford, the printer, mentioned above, was pos-,  
sessed of some advantages over Franklin, by being post-, 
master, thereby having an opportunity of circulating 
his paper more extensively, and thus- rendering it a 
better vehicle for advertisements, &c. 	Franklin, in his 
turn, enjoyed these advantages, by being appointed 
post-master of Philadelphia in 1737. Bradforsd, 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 an immediate 
alarm in case 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 sufficiently 
Strict. 	Franklin saw the dangers arising from this 
cause, and suggested an alteration, so as to oblige the 
guardians of die night to be more watchful over ,the 
the lives and property of tWe citizens. 	The propriety. 
of this was immediately perceived, and a reform was 

-effected.  
' 	There is nothing more dangerous to growing cities 
than fires. 	Other causes operate slowly, and almost 

, imperceptibly; 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 
spreading. 
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spreading. 	Franklin early saw the necessity of these; 
and, about the year 1728, formed the first fire corn-,, 
pany in this city. 	The example was soon followed by 
others ; and there are now numerous fire companies.  in. 

*the city and liberties. 	To these may be attributed in a 
great degree the activity in extinguishing fires, for 
which the citizens of Philadelphia are distinguished, 
and the inconsiderable damage this city has sustained 
from this cause. 	Some time after, Franklin suggested 
the pled (  for an association for insuring houses from 
losses by fire, which was adopted; and the association 
continues lo this day. 	The advantages experienced 
from it have been great.  

From the first settlement of Pensylvania, a spi-
rit of dispute appears to have prevailed among its in- 
habitants. 	During the life-time of William Penn, the 
constitution had been three times altered. 	After this 

• period the history of Pensylvania is little else than a 
recital of the quarrels between the proprietaries 	or 
their governors, and the assembly. 	The proprietaries 
contended for the right of exempting 'their land from 
taxes; to which the'assembly would by no means con. 
settee This subject of dispute interfered in almost every 
question, and prevented the most salutary laws from 
being enacted. 	This at times subjecteethe people to 
great inconventenctes; In the year 1774, during a war 
between Fratice and Great Britain, some French 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 
to the assembly, who were then sitting, to 'pass a mi. 
litia law. 	To this they would agree only upon condi- 

, 	13 4 	 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 injurious 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 meaty, and destitute of every means of defence. 
At this crisis Franklin stepped forth, and proposed to a 
meeting of the citizens of Philadelphia, a plan of a 
voluntary association for the defence of the province. 
This was approved of, and signed by twelve hundred 
pet-sons immediately. 	Copies were circulated without 
delay through the province; and in a 'short time the 
n umber of signatures amounted to ten thousand. Frank-
lin was chosen colonel of the Philadelphia regiment; 
but he did not think proper to accept of the honour. 

Pursuits of a different nature now occupied the 
greatest part of his attention for some years. 	lie en-
gaged in a course of electrical experiments, with all 
'the ardor and thirst for discovery which characterized 
the yhilosophers of that day,' 	Of all the branches of 
experimental philosophy, electricity had been leastex- 
plored. 	The attractive power of anther is mentioned 
by Theophrastus and Pliny, and from them, by later 
naturalists. In the year 1600, Gilbert, an English phy-
sician; enlarged 'considerably the 'catalogue of sub-
stances which have thd property of attracting light ' 
bodies. 	Boyle, Otto Guericke, a i) urgomaster of Mag- 
deburg, celebrated as the inventor 'of the air-pump, 
Dr. Wall, and , Sir Isaac Newton added some facts. 
Guericke first observed the repulsive power of electri-
city, and the light and noise produced by it. • In 1709, 

• liarkesbee 
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Hawkeshec communicated some' important observa- 
tions and experiments tothe world. 	For several years 
electricity was entirely neglected, until Mr, Grey ap- 
plied himself to it in 170, with great assiduity. 	He 
and his friend Mr. Wheeler, made a great variety of 
experiments, in which they demonstrated, that electri-
city may be communicated from one body to another; 
even without being in contact, and in this way may be 
conducted. to a great distance. 	Mr. Grey afterwards 
found, "that, by suspending rods of iron by silk or hair 
lines, and bringing an excited tube under them, sparks 
might be drawn, and alight perceived at the extremi- 
ties in the datk. 	M. du Faye, intendant of the French 
king's gardens, made a number of experiments, which 
added not a little to the 'science. 	He made the disco- 
very of two kinds of electricity, which be called vitre-
ous and resinous; the former produced by rubbing glass, 
the latter from excited,sulphur, sealing-wax, &c. 	But 
this he aftewards gave up as erroneous. 	Between the 
years 1739 and 174.e, Desaguliers made a number of, 
experiments, but added little of importance. 	He first 
used the terms conductors and electrics per se. 	In 1742,. 
several ingenious Germans engaged in this subject, of 
these the principal were, professor Boze of Wittem-
berg, professor Winkler of Leipsic, Gordon, a Scotch 
Benedictine monk, professor of philosophy at Erfurt, 
and Di- 	Ludolf, of Berlin. 	'The result of their re- 
searches astonished the philosophers of Europe. Their .  
apparatus was large, and by means of it they were ena-
bled to collect large_quantities of the electric fluid, and 
thus to produce phenomena which had been hitherto un-
observed. They killecistuall birds, and set spirits on fire. 
Their experiments excited the curiosity Of other Phi- 

, 	 losophers 
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losophers. 	Collinson, about the'year 1745, 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 experimentl,' 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, raid 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 f28, 1747. 	In these he shews 
the /power of 	points in drawing and throwing ofT 
the electrical matter, `Which had hitherto escaped the 
-I notice of electricians. 	He also made the grand disco- 

very of a plus and minus, or of a positive and negative 
state of electricity: 	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 January 21, 1748; Franklin's July i 1, 1747 : 
several 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. Cuneus, or by professor 
hIusehenbroeck, of .Leyden, which had much per- 
plexed philosophers. 	He shewed clearly, that when 
chgrged, the bottle contained no more electricity than 
before, but that as Much, was taken 'from one side as 
was thrown on the other; and that, to discharge it, 
nothing was necessary but to produce a communication 
between the two sides, by which the equilibrium might 
be restored, and that then no signs of electricity would 

,remain. 	He afterwards demonstrated, by experiments, 
. 	' ,.tha 

   
  



LIFE OF DR. FRANKLIN. 	 107 

that the electricity did not reside in the coating, as had 
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 received. 	In the year 1749, he first sug- 
gested his idea of explaining the' phenomena of thun-
der-gusts, and of the aurora borealis, upon electrical 
principles. 	He points out many particulars in which 
lightning and electricity agree; and he adduces many 
facts, and reasonings from facts, in support of his po- , 
sitions. 	In the same year he conceived the astonish- 
ingly bold and grand idea of ascertaining the truth of 
his doctrine, 	by actually drawing " down the light- 
ning, by means of sharp-pointed iron rods, raised into 
the region of the clouds. 	Even in 	this uncertain 
state, his passion to be useful to mankind, displayed - 
itself in a powerful manner. Admitting the identity of 
electricity and lightning, and knowing the power of 
points in repelling bodies charged with electricity, and in 
conducting their fire silently and imperceptibly, he sug-
gested the idea of securing houses, ships, &c. from being 
damaged by lightning, by erecting pointed rods,' that -
should rise some feet above the most elevated 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 which it 
contained ; or, if they could not effect this, they would 
at least conduct the electric matter to,the earth, with- 
out any injury to the building, 	 . 

It was not until the summer of 1752, that he was 
enabled to complete his grand and unparalleled dis- , 
covery by experiment.*  The plan which he had origi- 

nally 
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nail y propOsed, wai, to erect on some high tower, or. 
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, he conceived, impart to it a portion of their  elec-
tricity, which would be rendered evident to the senses. 
11y sparks being emitted, when a key, the knuckle, 
er 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- 
teiting two cross sticks to a silk handkerchief, which 

, lark,uld 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 a thunder-gust approaching, he went out into the 

commons, accompanied by hi's son, to whom alone he 
communicated his intentions, well knowing the ridi-
cule which, too generally for the interest of science, 

unsuccessful experiments in philosophy. 	He _awaits 
• placed himself under a shade, to avoid the rain—his 

kite was -raised—a ..thundek-cloud passed over it—no 
-sign of electricity appeared. 	He almost despaired of 

success, when, suddenlh 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 ht4 suegeeded, his name 	- 

would 
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would rank high among those who had improved 
science; if he failed, he must inevitably be subjected 
to the derision of mankind, or, what is tvorse, their 
pity, as a well-meaning man, but a weak, silly projec- 
tor. 	The anxiety with which he lookod for the result 
of his experiment, may be easily conceived. 	Doubts 
and despair had begun to prevail, when the fact was 
ascertained in so clear a manner, that even the most - 
incredulous could no longer withhold iheir,ascif.nt...-. , 
Repeated sparks were drawn from the key, a phial was 
charged, a skeek given, Mild all the experiments made 
which are usually performed with electricity. . 

About a month before tliis'period, some ingenious 
Frenchman had completed the discovery in the manner, 
originally proposed by Dr. Franklin. The letters which 
he sent 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 volume, under the title of "New Experiments 
and ObserVations on Electricity, made at Philadelphia, 
in America." 	They were read with avidity, and soon 
translated into different languages. 	A 'cry incorrect 
French 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 experiments with success. 	He pre-
vailed on his friend, M. D'Alibard, to give his coun-
trymen a more correct translation of the works of the 
American electrician. This contributed much towards 
spreading a 	knowledge of Franklin's principles 	in 
France. 	The king, Louis XV., hearing of these ex-
periments, expressed a wish to be a spectator of them, 
A equrse of expeiimeits was given at the seat of the 

7 	 - 	.Due" 
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Due D'Ayen, at St. Germain, by M. de Lor. The ap-
plauses which the king bestowed upon Franklin, excited 
in Buffon, D'Alibard, and DeLor, an earnest desire of 
ascertaining the truth of his theory of thunder-gusts. 
Buffon erected his apparatus on the tower of Montbar, 
M. D'Alibard at Maryrla-v ille, and De Lor at his house 
in the Estropade at Paris, some of the highest ground 
in that capital. D'Alibard's mackine first shewed signs 
rof ele,Ctricity.• On the 10th of May, 1752, a thunder 
cloud passed over it, in the absence of M. D'Alibard, 
and a number of sparks were drawn from it by Coiffier, 
joiner, with whom D'Ali bard had left directions how 
to/proceed, and by M. Raulet, the prior of Mary-la 
Ville. An account of this experiment was given to the 
itoyal Acadamy of$ciences, by M. D'Alibard, in aikle- 

' rook dated May 13th, 17.52. 	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 Europe to repeat 
the 	experiment, 	amongst 	whom 	none signalized 
themselves more than Father Beccaria, at Turin, to 
whose observations science is much indebted. 	Even 
the cold regions of Russia were penetrated by the ardor 

, for discovery. 	Professor, Richtuaii bade fair to add 
'much to the stock of knowiledge on this subject, when 

an unfortunate flash from his conductor, put a periled 
to his existence. 	The friends of science will long re-
member, with regret, the amiable martyr to electricity. 

By these experiments Franklin's theory was esta- 
blished in the most convincing manner. 	When the 
truth Of itcould no longer be doubted, envy anti vanity 
endeavoured to detract from its merit. 	That an Ame- 
rican, an inhabitant of the obscure city of Philadelphia, 

the 
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the name of which was hardly known, should be able 
to make discoveries, and to frame theories, which had 
escaped the notice of the enlightened philosophers of 
Europe, was too mortifying to be admitted.. He most 
certainly have taken the idea from some one else. 	An 
American, a being of an inferior order,' make disco- 

.veries r.—Impossible.. Itwas said, that the Abbe Nol-
let, 1748, had suggested the idea of the similarity of 
lightning and electricity in his Lecons de Physique. 11 is 
true bill the Abbe mentions the idea, but he throws it 
out as a bare conjecture, and proposes,. no mode of 
ascertaining the truthof it. He himself acknowledges, 
that Franklin first entertained the bold 	thought of 
bringing dightning from the heavens, by means of 
pointed rods fixed in the air. 	The similarity of light- 
ning and electricity is so strong, that we need not be -
surprised at notice being taken ofit, as soon as electri-
cal phenomena became familiar. We find it mentioned 
by Dr. Wall and Mr. Grey, while the science was in 
its infancy. 	But 	the honour of forming a regular 
theory of thunder-gusts, of suggesting a anode of de- 

. termining the truth of it by experiment* and of put-
ting these experiments in practice, and thus establigh,  
ing the theory upon a firm and solid basis, is incontesti- 
bly -clue to Franklin. 	D'Alibard, who made the first 
experiments in France, says, that he only folrowed the -
tract which Franklin had pointed out. 
, 	It has been of late asserted, that the honour of com- 
pleting the experiment. with the electrical kite, does 
not belong to Franklin. 	Some late English paragraphs 
have attributed it to same Frenchman, whose name 
they do nor mention; and the Abbe Bettholon gives it 
to M. de Romas, assessor to the presided of Nerat ; 

, 	 .i„. 
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the English paragraphs probably refer to the same 
person. But a very slight attention will convince us of 

:tare injustice of this procedure :Dr. Franklin's experi-
ment was made in June 1752; and his letter, giving an 
account of it, is dated October 19, 1752. 	M. de Re- 
Inas made his first attempt on the 14th of May, 1753, 
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 _ 
electricity 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 a discovery of the different kinds 
of electricity, excited by rubbing glass and sulphur. 
This, we have said, was first observed by M. Da 
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, 	Franklin at first enter• 
tained the Aline idea ; but upon repeating the experi-
ments, be perceived that Mr. Kinnersley was right ; 
and that the t itreous and resinous electricity of du Faye 
were nothing more than th? positive, and negative states 
which be had before. observed; and that the glass 
globe charged positively or increased the quantity of 
electricity on the primel conductor, while the globe of 
sulphur diminished its natural quantity, or charged 
negatively, These experiments and observations opened • 
a new field for investigation, upon which electricians 
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 state of electricity, 
but sometimes in a positive state ;" and from this it . 
follows, as 41 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' earth." 	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. 
ion, 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 ad Besearia - 
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 Franklin made 
of bis discoveries, the 'securing of houses from injury 
by lightning, 'has been already mentioned. 	Pointed 
conductors are now very common in America; but 
prejudice has hitherto prevented their general intro-
duction into Europe, notwithstanding the most un- 
doubted proofs of their utility have been given. 	But 
mankind can with difficulty be brought to lay aside 
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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 intro-
duced into EurOpe and America ; and it is so far from 
being general at present, that it will require one or two 
centuries to render it so. 	 , 

In the year 1745, Franklin published an account of 
his new invented Pennsylvania fire-places, in which he 

oninutely 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 is a  constant supply of air ; 	- 
which warmed in its passage, .is thrown into the room. 
The,advantailges of this are, that as a stream of warm air 
is continually flowing ,into the room, less fuel is necessary 
to preserve a proper temperature, and the room may 
be so tightened as that no air may elver through cracks 
—the consequence of which are colds, tooth-aches, 
&c.  

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 general assembly of Pennsylvania, as a bur- 
gess for the city of Philadelphia. 	Warm disputes 
subsisted at this time between the assembly and the 

' proprietariesi 
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proprietaries; each contending for what they conceived 
to be their just rights. Franklin, a friend' to the rights 
-of man from his infancy, soon .distinguished himself as 
a steady opponent of the unjust schemes of the proprie. 
series. 	He was soon looked up to as the head of 	 e 	• 
opposition; and to him have been attributed many o ., 
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 and mild. 	His style 
in speaking was, like that of his writings, simple, una-
dorned, and remarkably concise. With this plain man-
ner, and his penetrating and solid judgment, he was 
able to confound the most eloquent and subtle of his 
adversaries, to confirm the opinions of his friends, and 
to make converts of the unprejudiced who had opposed 
him. 	With a 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 not contented with thus supporting the 
rights of the people. 	He wished to render them per- 
manently secure, which can only be done by making 
their 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 citizens.. But this 
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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 bad underta-
ken ;,and, aftet all, nothing more could be obtained 
tan 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. He looked 
forward Co 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 
18th of November, 1749. In these, twenty-four ofthe 
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 have consulted 
chiefly with Thomas Hopkinson, Esq. the Rev. Richard 
Peters, then secretary of the province, Tench Francis, 
Esq. attorney-general, and Dr. Phineas Bond. 

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

" In case of the disability of the rector, or any mg.., 
ter (established on the flupdation 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 expressed 
in language so tender and benevolent, so truly parental, 
that it will do everlasting.  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 coon-
tenance the youth, to countenance and assist the mas-
ters, and, by all means in their power, advance the use-, 
fulness' nd 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 hafe behaved well, gone through their stu-
dies, ,and are to enter 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, ot: any other thing for their advantage, in 
preference to all other persons whatsoever, even of 
equal merit." 	. 

,whe •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 sum of eight hundred pounds per annum, for 
five years, was in the course of a few weeks subscribed • 
for carrying it into execution; andin the beginning of 
January following (viz. 1750) three of the'schools were 
opened, namely, the Latin and Greek schools, the Ma-
thematical 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 opened; and amidst all the 

t S 	 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, -are 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.Frank-
lin ; who, -notwithstanding the mid tipliei ty of his other 
engagements and pursuits, at that busy stage of his lifek  
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 Arne 
rica and the West Indies. 	Through the interposition 
of his benevolent and learned friend,Peter Collinson, of 
London, upon the explication of the trustees, a charter 
of incorporation, dated July 13, 1713, 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 Dr. Pranklin now began in good earnest to please 
' himself with the hopes of a speedy accomplishment of 

his original design, viz. the establishment of a perfect 
institution, upon the plan of the European colleges and 
universities; for which his academy was intended as a 

4 	nursery 
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nursery or foundation. 	To elucidate this fact, is a mat-- 
ter of considerable importance 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 useful branches of the arts and sciences, 
suitable to the state 41f an infant country, and laying a 
foundat=ion for posterity to erect 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 college, or more extensive seminary, upon his acade-
my, was without his approbation or agency, and gave 
him discontent. 	If the reverse of this does not already 
appear 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 that time 
published the idea of a"college, suited to the eirctun-; 
stances of a young country (meaning New-York) a copy 
of which having been seat 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 be still continues, 
after a period of thirty-six years, to preside with distin- 
guished reputation. 	. 	 . 

From these letters also, the state of the acidemy, at 
that time, will be seen. 	- 	 • 

14 
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" Philad. April 19th, 1753. 

"Silt, 
"I received your favour of the 11th instant, with 

your new* pieee on Education, which I shall carefully 
peruse, 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 1  (who Was 
educated at Glasgow) has been long accustomed to 
teach the latter, and Mr. Grewtthe former; and I think 
their pupils make great progress. 	Mr. Allison has the 
care of the. Latin and Greek school, but as he has no* 
three l'ood assistantsh 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 w 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. 	- 
t The Iter. and learned Mr. Francis Alison, afterwards D. IL end 

vice-provost of the college.  
t Mr. Thelphilus Grew, afterwards professor of mathematics in the 

college. 
¢ Those assistants were at that time Mr. Charles Thomson, late secretary 

to congress, Mr, Paul Jackson, and Mr. Jacob Duche. 
indeed, 
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indeed, the success of the whole depends. 	We are 
obliged to you for your kind offers in this respect, and 
when you are settled in England, we may occasionally 
make use of your friendship and judgment.— 

"If it sttits your conveniency to visit Philadelphia be-
fore you return to Europe, I shall be extremely glad to 
see and converse with you here, as well as to correspond 
with you after your settlement in England; for an ac-
quaintance and communication with men of learning, 
virtue, and public spirit, is one of my greatest enjoy- 
ments. 	 . 

"I do not know whether you ever happened- to see 
the first prgposals I made for erecting this academy. I 
send 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 perfect institution.• 

"I am, very respectfully, &R. 

B. FRANKLIN. 

"Mr. W. Smith, Long-Island." 

" Philad. May 3d, 1753. 

"S1R, 
"MR. PRTERS 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, 
bat what is in your opinion, very practicable. 	The 

great 
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great difficulty will be to find the Aratus*, and other 
suitable persons, to carry it into execution ; 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 more affected me—so noble and just are the 
sentiments, so warm and animated the language; yet 
as censure from your friends may be of more use, as 
well as more agreeable to you than praise, I ought to 
mention, that I wish you bad omitted not only the 
quotation from the Reviewt, which  you are now 
justly dissatisfied with, 'but those expressions of re-
iintaient against your adversaries, in pages 65 and 79. 

In such cases, the noblest victory is bbtatned by ne-
glect, and by shining on. ,  

" Mr. Allen has been out of town these ten days; but 
before he went he directed me to procure him six ed.,  
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 seeing you 
here. 	He desires me to present his affectionate com- 
pliments to you, and to assure -you that you will be 
very welcome to him. 	r shall only say; that you may 

* The name given to the principal or head of the ideal college, the 
system of education in which hath nevertheless been nearly realized, or ' 
followed ass model, in the college and academy of Philadelphia, and 
some other American seminaries, for many years past. 	, 

+ The quotation alluded to (from the London Monthly Review for 
1749,) was judged to reflect soli severely on the discipline and govern. 
went of the English universities of Oxford and Cambridge, and ►vas ex-
punged from the following editions of this work. 

depend 

   
  



LIVE OF DR. FRANKLIN. 	 123 

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

" I am, Ike. 
" Mr. Smith. 	 " B. FRANKLIN." 

—..........-. 

" Philad. Nov. 27th, 1753. 
" DEAR SIR, 	 • 

"'HAVING written 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 . salary. 	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 years lclbger before it can arrive at that 
state of perfection, which to-me it seenis now• capable 
of; and all the pleasure I promised myself in seeing -,  you settled among us, vanishes into smoke. 	. 

" But good Mr. Collinson writee me word, that no 
endeavours of his shall be wanting; and he hopes, 
with the 4rchbishop's assistance, to be able to prevail 
with our proprietors*. 	I pray God grant them suc- 
cess. 

My/ 

* Upon the application of archbishop Bening and P. Collimate, Pi. 
at Dr. Franklin's request, (aided by the letters of Mr. Allen arid Mr." 

Peters,} 
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" My son presents his affectionate regards, with, 
dear Sir, 

44  Your's, &e. 
" B. FRANKLIN." 

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

—......0.0.—_• 

• . 
- 	44  Philad. April 18th, 1754. 

' g  DEAR SIR, ' 

" I HAVE 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. 
pointment.—Mesnard and Gibbon have since arrived. 
here, and I hear nothing from you. 	My comfort is, 
an imagination that you only omit writing because yon 
are coming, and .  propose to tell me every thing viva 
vote. 	So not knowing whether this letter will reach 
you, and hoping either to see or hear from you by the 
Myrtilla, Captain Budden's ship, which is daily ex-
pected, I Only add, that 1 ain, with great esteem and 
affection 	 . 

", Your's, &c. 
44  Mr. Smith. 	 " B. FRANKLIN. 

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

- 	About 
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About a month after the date of this last letter, the 
gentleman to. whom it was addressed arrived in Phila-
delphia, and was immediatily‘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 27th, 1755. 	- 

ThuSI  far we thought it proper tozxhibit in one view 
Dr. Franklin's services in the foundation and establish- 
ment of this seminary. 	He soon aftewards embarked 
for England, in the public service of his country; 
and having been generally employed abroad, 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 
further active part in the affairs of the seminary,. until 

'his final return in the year 1785, when he found its 
chartereviolated, 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 new 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, and being 
chosen their president, all their future meetings were,, 
at 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.  

Franklin 
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Franklin not only gave birth to many useful institu-
tions himself, but be 'was also instrumental in promoting 
those which had originawd with other men. 	About 
the year 1752, an eminent physician of this city, Dr. 
Bond, considering the deplorable §tate of the poor, 
when visited with disease, conceived the idea of este-. 
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-
fluenceA the proposed institution in his paper. These 
efforts were attended with success. 	Considerable sums 
were subscribed; but they were still short of what was 
necessary. 	Franklin now made another exertion. 	He 
applied to the assembly: and, after some opposition, 
obtained leave to bring in a bill, Specifying, 'that as 
soon as two. thousand , pounds were subscribed, the 
same sum 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 
upon a contingency which they supposed would never 
take place, were silent, 	and the bill passed. ' The 
friends of the plan 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 himself to be so 

well 
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well acquainted with the business of that department, 
that it was thought expedient to raise him to a more 
dignitie&station. 	In 1753 be was appointed _deputy 
post-master general for the British colonies.. The pro-
fits arising from the postage of letters formed no in-
considerable part of the revenue, which the .crown 
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 takeefficient 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 dig  disputes, 
which subsisted between the governors and assemblies, 
prevented the adoption of means of defence ; as we 
have seen was the case in Pennsylvania in 04.5. 	To 
devise a plan of union between the colonies, to regu• 
late this and Other matters, appeared a desirable object, 
To accomplish this, in the year 1754, commissioner's 
from New Hampshire, Massacbussets, Rhode Island, 
New Jersey, Pennsylvania, and Maryland, met at 
Albany. 	Dr. Franklin attended here, as a Commis- 
sioner from Pennsylvania, and produced a plan, which, 
from the place of' meeting, has been usually termed, 
" The Albany plan of .Union." 	This proposed, that 
application should be made for an act of parliament, 

. 	to 
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to establish in the colonies a general government, to 
be administered by a president-general, appointed by 
the crown, and by a grand council, consisting of mem. 
bees, chosen' by the representatives of the different 
colonies; their number to be in direct' proportion to 
the sums paid by each colony into the general treasury, 
with this restriction, that no colony should have more 
than seven, nor less than two representatives. 	The 
whole executive authority was committed to the presi. 
dent-general. 	The power of legislation was lodged in 
the grand council and president-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 raLsn, 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 was given 
to make laws, laying such duties, imposts, or taxes► 
as they should find necessary, and as 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 'to 
be nominated by the president-general, and approved 
of by the general council; civil officer's were to be 
nominated by the council, and approved of by the . 
president. Such are the outlines of the.plan proposed, 
for the consideration of the congress, by Dr. Franklin. 

+ 	 After 
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After several day's discussion, 	it was unanimously 
agreed to by the commissioners, a 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 
xejected by every assembly, as giving to the president-
general, the representative of the crown, an influence 
greater than appeared to them proper, in a plan of 
governnient intended for freemen. 	Perhaps this re- 
jection, on both sides, isthestrongest 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 enabling the colo- 
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 a spirit of opposition, and laid the foundation 
for the separation of the two countries. 	But, ,on the 
other band, it must be admitted, that the restrictions 
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; a circumstance which might still have 	' 

VOL. I. 	 , 	IC 	 taken 
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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 romote 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 aids 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 con-
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 length, they 
would shake off the yoke, and declare themselves. in- 
-dependent. 	• 

Whilst the French' were in possession of Canada, 
'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- 
dependant of the injury to the fur trade, which was 
considerable, the colonies suffered thisfurther inconve-
nience, that the Indians were frequently instigated to 
commit depredationT on their frontiers. 	In the year 
1753, 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 a very 
young man, had, by his Conduct in the preceding year, 
shewn himself worthy of web An important trust. 

, 	 ... Whilst 
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Whilst marching to take possession of the post at the 
junction of the Allegany and Monongahela, be was 
informed that the French bad already erected a fort 
there. 	A detachment of their meth marched against 
him. 	He fortified himself as strongly as time and cir.'t 
curnstances would admit. 	A superiority of numbers 
soon obliged him to surrender Fort Necessity. 	He ob. 
tamed _honourable terms for himself and men, and re- - 
turned to Virginia. 	The government-  of Great Britain 
now thOnght it necessary to interfere. 	In the year 
1755, General Braddock, with some regiments of re. 
gular troops, and provincial levies, was sent to dispos-
sesethe French of .the posts upon which they had seize 
ed.. After the men were all_ ready, a difficulty oc-
currea, 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. i  Braddock unfor. . 
tunately fell into an ambuscade, and perished, with a' 
number of his men. 	Washington, who had accompae,  
nied him as an aid-de-camp, and had warned him 	in 
vain, of his danger, now displayed great military ta-
lents in effecting a retreat of the remains of the army, 
and in forming .a junction with the rear, under colonel 
Dunbai, upon whom the chief command now devolved. 
With some difficulty they brought their little body to 
a place of safety ; but they fotind it necessary to de• 
stroy their waggons and baggage, to pLevent them falling , 
into the hands of the enemy. 	For the waggons which 
be had furnished, Franklin had given bonds to a large 
amount. 	The owners declared their intention of oblige 
ing him to make a ,restitution of their property. 	Had 
they put their threats in execution, ruin must Me- 

. 	 s:2 	 vitably 
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vitably have been the consequence. 	Governor Shir- 
ley, finding that he had incurred these debts for the 
service of government, 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 Pensylvania, 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- 
• seimbly 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 inilitaiy 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 tR command them, was vested in 
him. 	He soon levied a body of troops, with which 
he repaired to the place at . which their presence was 
necessary. 	Here be built a fort, End placed a garrison 
in such a pOsture of defence, as would enable them to 
withstand the inroads, to which the inhabitants had 

'previously been exposed. 	He remained here 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 hispresence necessary in the assem-
bly, and he returned to Philadelphia. 

The defence of her colonies was a great expence 
to 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 use. 	But England 
wished not that the Americans should become ac— 
quaint&I with their own strength. 	She was apprehen- 
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 moOer-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- 
ancec of a military spirit was therefore to be guarded 
against, and, although a war then raged, the act for or-
ganizing a militia was disapproved of by the ministry. 
The regiments which had been formed under it were 
disbanded, and the defence of the province entrusted 
to regular troops.  

The disputes between the proprietaries and the peo-
ple continued in full force, although a war 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 of taxing the proprietary estates, but the go-
vernors constantly refused their assent to this measure, 
without which no bill could pass into a law. 	Enraged 
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at the obstinacy, and what they conceived to be unjust 
proceedings of their opponents, the assembly at length 
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, as-agent for the 
proVince of Pensylvania, and departed from America 
in June, 1757., In conformity to the instructions which 
he had received from the' legislature, he held a con- 

!deuce with the prop'rietaries who then, resided in En-
gland, 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'  o 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 their 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. government upon them, 
and calculated to produce the most ruinous consequenes 
to them and their posterity. 	The cause was amply dis- 
cussed before the privy council. 	The Penns found 
here some strenuousad tocateS; nor-were there wanting 
some who warmly espoused the side of the people. Af-
ter some-  time spent in debate, a proposals' was made, 
that Franklin should solemnly engage, that the assess-
ment of the tax should be so made, as that the proprie-
tary estates shbuld pay no more than a due proportion. 

' 	This 
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This he agreed to perform; the Penn family withdrew 
their oppositionand tranquillity was thus once ,more , 
restored to the province. 

The-mode in which this dispute was terminated is a 
striking proof of the high opinion entertained of Frank. 
tin's integrity and honour, even by those wit°. consi-' 
tiered him as inimical to' their views. 	Nor was their 
.confidence ill-founded. The assessment was Made upon 
.the strictest principles of equity; and tie proprietary 
Testate 	bore only a proportionable share of the.  ex- 

I- 	+7, 
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 Pensylvania. 	The eiterisive 
knowledge which he possessed of the situation of the 
colonies; and the regard which be always manifested 
for their interests, occasioned his appointment 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 opportunity of indulging in the so-
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 
acquaintance. 	The opposition which had' been made 
to his discoveries in philosophy gradually ceased, and 
the rewards of literary merit were abundantly conferred 
upon him. 	The Royal Society. of London, which had 
at first refused bis performances admission into its 
transactions, now thought it an honour to rank him 
amongst its fellows. 	Other societies of Europe were 
equally ambitious of calling him a member. -, The uni. 
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iersity of St. Andrew's, in Scotland, conferred upon 
him the degree ofpoetor of Laws. , .Its example was 
followed by the 	 fiiversities of Edinburgh and Oxford. 
His eerresp 	deuce was sought for by the most emi- , 
nent plf 	sophers of Europe. 	His letters to these 
aboa 	with true science, delivered in the most simple 
uytelorned manner. 

/ •The province of Canada was at this time in the pos-
session of the French, who had originally settled it. 
The trade with the Indians, for which its  situationmas 
very convenient, 	was exceedingly lucrative. 	The 
French traders here found a market for their commo-
dities, and received in return large quantities of rich 
furs,' which they disposed of at a high price in Europe. 

. NiVhilst 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 	well understood 
in England. 	Franklin about this time published his 
Canada pamphlet, in which he, in a forcible manner, 
pointed out the advantages which would result from 
the conquest of this province. 
. An expedition against it was planned, and the com- • 
iiiand, given to Oene`rai 'Wolfe. 	His success is well 
known. 	At the treaty in 1762, France ceded Canada 

to 
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to Great Britain, and by her cession of Louisiana, at 
the same time, relinquished all her possessions on the.  
continent of America.  

Although Dr: Franklin was now principally occupied 
with political pursuits, he found time for philosophi- 
cal studies. 	He extended his researches in electricity, 
and made a variety of experiments, particularly on the 
tourmalin. • The singular properties which this stone 
possesses Of being electrified on one side positively and - 
on the'otheenegatively, by heat alone, without fric: 
tion, had been but lately observed.  

Some experiments on the cold produced by evapo-
ration, made by Dr. Cullen, had been communicated: 
to Dr. Franklin, by Professor Simpson, of Glasgow. 
These he repeated, and found, that, by the evapora-
tion of nether in the exhausted receiver of an air-. 
pump; so great a degree of cold- was produced in a 
summer's day, that water was converted into ice. 	This 
discovery he applied to the solution of a number of 
phenomena, particularly a single fact, which philo-, 
gophers had endeavoured in vain to account for, viz. , 

- that the temperature of the human body, when in 
health, never exceeds 96 degrees of Fahrenheit's ther-.  
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 
evaporation, produced by the heat. 

in a letter to Mr. Small,. of London, dated in May, 
1760, Dr. Franklin makes a number of observations, 
tending to shew that, in North' America, north-east.  

. storms. begin in the south-west parts. 	It appears, 
from actual observations, that a north-east storm, which 
extended a considerable distance, commenced at Phi* 

ladelphia 
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Jadelphia near four hours before it was felt at Boston. 
He endeavoured to account for this, by supposing that, 
from beat, some rarefaction 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 generally known. 
A. Mr. Puckeridge, an Irishman, 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, 
a 

 
tin to any_degree of perfection, After his death home 
imProvements 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, be returned to America. 

4;3411 his pas-sage he observed 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 satisfactory 'explanation of 
this appearance has, we believe, ever been given. 
. , Dr. Franklin received the thanks of the assembly of 

. 	Pensylvania, " as well fpr the faithful discharge of. his 

. duty to that province in particular, as for the many and 
important services done to America in geneial, during 
his residence in Great Britain," 	A compensation of 
50001., Pensylvania carrency, was also decreed him 

jot his services during six years. 	 . 
9 	 During 0 
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' 	During his 'absence he had' been annually- elected 
member of the assembly. 	On his return to Pensyl- 
vania he again took 'his seat in this body, and con- , 
tinned a steady defender of the liberties of the people. 

In December 176e,_ a -circumstancenwhich caused•  
great alarm in-the province took place. 	A number of 
.Indians had resided -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 degree, 
that they determined on revenge upon every Indian. 
A number of persons, to the number of about leo,-
principally inhabitants of Donegal and Peckstang or 
Paxton township, in -  the county of York, assembled; 
and, mounted-on horseback, proceeded to the settle-
ment of these harmless and defenceless Indians, whose 
numbers had now been reduced to about twenty. The. 
Indians had received intelligence of the 'Attack' which 

,was intended against them, but disbelieved it. 	Con- 
sidering the white people as their friends, they appre-
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 indignationin 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 gaol as a place of se-
curity. The governor issued a proclamation expressing 
the strongest disapprobation of the action, offering a 
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reward fur the discovery of the perpetrators of the 
deed, and prohibiting all injuries to the peaceable In- 
dians in future. 	But, notwithstanding this, a party of 
the same men shortly after marched to Lancaster, 
broke open the6 gaol, and inhumanly butchered the in-
nocent Indians, who had been placed there for security. 
Another proclamation was issued, but it had no effect.. 
&detachment marched down to Philadelphia, for the 
express purPose of Murdering.Some friendly Indians, 
who.had been removed to the city for safety. A number 
of the citizens armed in theit:.  defence. 	The quakers, 
whose principles are opposed to fighting, even in their 
oym defence, were Most active upon this occasion. The. 
iioters 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 enough to.prevail upon 
them to relinquish their undertaking, and return to 
their homes. 	 ., 

The disputes between the proprietaries and the as-
sembly, which, for a time, had subsided, were again 
revived. 	The proprietaries were dissatisfied, with the 
concessions made in favour of the people, and made 
great struggles to recover the privilege of exempting 
their estates from taxation, which they had been in- 
duced to give up. 	i 

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 increasing 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 proprie-
taries and the assembly, to such a degree, that, in 
1764, a petition to the king. was agreed to by the 
house, praying an alteration from a proprietary 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 effect.. 	The proprietary government was 
still continued. 

At the election of a new 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 Philadelphia. 
Franklin now lost his seat in the house, which he had 
held for fourteen years. 	On the meeting of the assem-
bly, it appeared . there was still a decided majority of 
Franklin's friend's. 	He was immediately appointed' 
provincial agent, to the great,chagrin of his enemies, 
who made a solemn protest against his appointment, 
which was refused admission upon the minutes;as be- 
ing unprecedented. 	It was, however, published in the 

papers, 
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papers, and produced a spirited reply from him, just 
before his departure for England. , 
,. The disturbances produced in America by Mr. dren- 

. 'rifles stamp-act, and the opposition made to it, are 
well known. 	Under the marquis of Rockingham's ad- •   
ministration, it appeared expedient to endeavour to 
calm the minds of the -colonials; and the repeal of the 
odious tax was contemplated. , Amongst other means 
of collecting information on the disposition of the 
people to submit to it, Dr. Franklin was called to the 
bar. of the house of commons. 	The examination 
which he underwent was published, and contains a 
kfriking 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 unprejudiced 
mind. 	The act, after some opposition, was repealed, 
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 thewatermen the effect which , 
a diminution of the cluantior 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 donfirm the observation. These, 
with an explanation of the phenomenon, he corn- - 
tnunicated in a letter to his friend,. Sir John Pring-
gle, ' which will be found among his philosophical 
pieces, 	, 	 . 	 • 
, In..the following year he travelled into France, 
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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 king, 
Louis XV. 

Several letters written by Hutchinson, Oliver, and 
others, to persons in eminent stations in Great Britain, 
came into the hands of Dr. Franklin. These contained 

. the most violent invectives against rheileading charac-
ters_ of the state of Massachussets, and strenuously 
advised the prosecation of vigorous measures, to com- 

.pel the people to obedience to the measures of the 
ministry. 	These he transmitted to the 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 40 unfriendly to their in- 
terests. 	The publication of these letters produced a 
duel .,between Mr. Whatley 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 hadent them to America, but 

_ would give no information concerning the manner in 
which be had obtained them—nor was this ever dis-
covered.  

Shortly after, the petition of the Massachussets as-
sembly was taken up for examination, before the privy 
council. 	Dr. Franklin attended, as agent for the as- 
sembly; and here a torrent of the most violent, and 
unwarranted abuse was poured upon hint by the soli-
citor-general, Wedderburne, who was engaged as court- 
sel for Oliver and Hutchinson. 	The petition was de- 
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dared to be Scandalous and vexatious, and the prayer ,., 
of it refused. 

Although thei.parliament of Great Britain had re-
pealed the stampract, it was only upon -theprinciple of 
expediency. They still insisted upon their right to tax 
the colonies; and, at the same time that the stamp-
act was repealed, an act was passed, declaring the.,  
right of parliament to bind the colonies in all cases 
whatsoever., This language was used even by the most 
strenuous opposers of the starap-Itict : and, amongst 

	

others, by Mr. Pitt 	This right was never recognized' 
by the colonists.; but, as they flattered themselves. that 

	

. 	, 
it i would not be exercised, they were not very active 
in remonstrating against it. 	Had this pretended right 
been suffered to remain dormant, the colonists would 
•cheerfully have furnished their quota of supplies, in, 
the mode to which they had been accustomed; that:. 
is, by acts of their own assemblies, in coniequence of 
requisitions from the secretary of state. 	If this prae-. 
Lice had been pursued, such was the disposition of the 
colonies towards their mother-country, that, notwith-
standidg the disadvantages under which they laboined 
from restraints upon' their. trade, calculated solely for 
the benefit of the 	commercial manufacturing in- 
terests of Great Britain, a separation of the two coun- 
tries might have been a far distant event. 	The Ame- 
ricans, from their earliest infancy, were taught td 
venerate ,a people from\ whom they were descended ; 
whose language, laws, and,  manners, were the same as 
their own..*They looked up to them as models of per-
fection ; and, in their unprejudiced minds, the most en, 
lightened nations of Europe were considered as almost 
barbarians, in comparison 	with Englishmen, 	The 
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name of an Englishman conveyed to an American the 
idea of every thing good and great. 	Such sentiments 
instilled into them in early life, what but a repeti-
tion of unjust treatment could have induced them to ' 
entertain the most distant thought of separation ! 	The 

*duties on glass, paper, leather, painters' colours, tea, 
&c, the disfranchisement of some of the colonies; 
the obstruction to the measures of the legislature in 
others, by the-  king's governors; the contemptuous 
treatment of their humble remonstrances, stating their 
grievances, and praying a redress of them, and other 
violent and 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 aggravate. 	Vain were all the efforts 
made use of to prevail upon them to lay aside their 
designs, to convince them of the impossibility of carry-
ing them into effect, and of the mischievous Conse-
quences which must ensue fromia 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 continuance of measures calculated to keep 
up a spirit 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 
the people of Europe, the effects which these have 
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already produced in France, and the probable come.; 
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- _ 
ranee of a British ministry. 	. 	. 

Dr. Franklin left nothing untried to prevail upon 
the ministry to consent to,  a change of measures. 	In 
privateeonversations, and in letters to persons in ,go-
vernment, he continually expatiated upon the im-
policy and injustice, of their conduct towards America; 
and stated, that, notwithstanding the attachment of 
the-colonists to the mother-country, a repetition of ill 
treatment must ultimately alienate .their affections. 
They listened not to his advice. 	They blindly perse- 
vered in their own schemes, and left to the colonists no 
alternative, but opposition, or unconditional submis. 
sion. ,The latter accorded not with the principles of 
freedom, which they had been taught to- revere. 	To 
Ale former they were 	though reluctantly, 
to have recourse. 	... 	 . 

Dr. Franklin, finding all efforts to restore harmony 
-,between Great Britain and her .colonies useless,. re-' 

turned to America in theyear 1775; just after the com- 
mencement of hostilities. 	The day after his return he 
was elected by the legislature of Pensylvania a dele- 
gate to congress. 	Not long after his electiofi a com- 
mittee was appointed, consisting of Mr. Lynch, Mr. 
Harrison, and himself, to visit the camp at Cambridge, 

, and, in;  conjunction with the commander in chief, to 
endeavour to 'convince the troops, whose term of en- 

- 	listnient 
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listment was about to expire, of the necessity of their.  
continuing in the field, and persevering, in the cause'  f 
their country.  

In the fall of the sathe year he Visited Canada to en. 
deavour to unite, them in the common cause of liberty; 

+ but they could-pot be prevailed' upon to oppose the 
measures' of 'the British government; 	M. Le Roy, in 
a letter annexed to Abbe Faucliet's eulogiurn of Dr. 
Franklin, states, that the ill sttccess of this negotiation 
was occasioned, in a great degree, by religious animo-
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 hint and Dr. Franklin, on the 
subject of a reconciliation. 	Dr: Franklin was afterl 
wards appointed, together with John Adains, and Ed-
ward Rutledge, to wait upon 'tie commissioners, in 
order to learn the extent of their powers 	These were 
found to be only to grant pardons upon submiision! 
Such 	terms 	which 	could not be 	accepted; and 
the object of 	the commissioners was nut obtain.: 
ed.  

The momentous question ofindeperidence was shortly 
' after brought into view, at a time when the fleets and 

armies, which were sent to enforce obedietfce, were' 
truly formidable. 	With' an army, 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 experienced a' repeti- 
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tion of injury and insult. 	In this question, Dr. Frank-
lin 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 execu-
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 convic-
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 
court to listen to proposals of an alliance. 	But they 
shewed rather a reluctanse,to the measure, which; by 
Dr. Franklin's address, and particularly by the success 
of the Araerican arms against general Burgoyne, was 
at length overcome ; land in February, 1778, a treaty 
of alliance, offensive 'and defensive, was concluded ; 
in consequence of which France became involved la- 
the war with Great Britain. 	 . 

Perhaps no person could .have been found more ca• 
pable ofrendering essential services to the United States 
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at the court of France, than Dr. Franklin.' 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 'all 

' classes of men. 	His personal influence was hence very • 
considerable. 	To the effects of this were added those 
of various performances which he published, tending to 
establish the credit and character of_the United Stakes. 
To his exertions in this way, may, in no small degree, 
be ascribed the success of the loans negotiated in Rol.. 
land and France, which greatly contributed to bring 
the war to a conclusion. 

The re'peatecl ill success of their arms, and more par-
ticularly the capture of Cornwallis and his army, at 
length convinced the British nation of the impossibility 
of reducing the Americans to subjection. 	The trading 
interest particularly become 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 30th of November.' 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 3d 

4  of SePteMber,1783,.and signed by Dr.• Franklin., Mr. 
" Adams, and Mr. Jay, ou the one part, and by Mr.' 
David Hartly on the other. 

Oa the third of April, 1783, a treaty of amity and 
commerce, between the United States and Sweden, was , 

" concluded at Paris, by Dr. FrMtklin and _the Count 
' Von Krutz.  

L 3 	 A similar 
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, -A similar treaty with Prussia 	was concluded in 
.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 generally the promotion of indtistry, and economy.„ 

In the year - 1784, when-  animal magnetism made 
great *se in the ,world; particularly at Paris, it was 
thought a matter of such importance, that the king 
,a,ppointed cortunissioners to examine into the founda- 
tion of this pretended science. 	Dr. Franklin was one 
of the nuilber. 	After a fair and diligent examination, 
in the.  course of which Mesmer repeated a number of 
experiments, in the presence of the commissioners, 
some of which were tried upon themselves, they deter-
mined that it was a-mere trick, intended to impose 
upon ,the ignorant and credulous--7,Meimer was thus 
interrupted in his.. career to wealth and fame, 'and a 
most insolent attempt 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 disease 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 him, 
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 council 
for the city; and soon after was elecied 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 government. of the union, by revising and 
amending the articles of confederation, Dr. Franklin 
was appointed a delegate from the State of Pensylva- 
nia. 	He signed the constitution which they proposed 
for the union, and gave it the most unequivocal marks 
of his approbation. 

A society for political enqui;ies, of which Dr. Frank• 
lin was president, *was established >about this period. 
The meetings were held at his house. 	Two or thre* 
essays read in this society were published. 	It did not 
long continue. 	 • 

In the yeir 1787, two societies were established' in 
Philadelphia, founded' on the principles of the most 
liberal and refined humanity—The Philadelphia Society 
for alleviating the miseries of public prisons; and the Pen-
sylvania Society for promoting the abolition' of slavery, 
the relief of-free negroes unlawfully held in bondage, and 
the improvement of the condition of the African race. 
Of eaeh of these Dr. Franklin was president:, The 
labours of these bodies have been crowned with great 
success; and they continue to proiecute, with unwea.: 
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. 
He had been little subject to disease, except an attack 
of the gout occasionally, until about the year 1781, 
when he was first attacked with symptons of the cal- 

L 4 	 culous, 
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culotis complaint, which continued during his' life. 
.During the intervals of pain from this grievous disease, 
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, 1789, praying them ,to exert the full extent of 
power vested in them by the constitution, in discou- 

,• raging the traffic of the human species. 	This was his, At 
last public act. 	In the debates to which this memorial 
gave rise, several attempts were made -to justify the 
itrade. 	In the Federal Gazette of March 25th, there 
appeared an essay, signed Historicus, written by Dr. 
Franklin, in whiCh he communicated a speech, said to 
have been delivered in the Divan of .Algiers, in 1687, 
;in opposition'to the prayer of the petition of a sect called 
Erika )  or purists, for the abolition of piracy and sla- 
very. 	/his pretended African speech was an excellent 
parody of one delivered by Mr. Jackson, of Georgia. 
All the arguments urged in favour of negro slavery, 
.are applied with equal force to justify the plundering 
and enslaving of Europeans. 	1t 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, a no less convincing 
proof of his power of imitating the ptyle of other 
times and nations, than his celebrated parable against 
persecution. 	And as the latter led many persons to 
search the scriptures . with a view to find it, so the 

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. 

" The stone, with which he had been afflicted for 
several years, had for-the last twelve months confined 
him chiefly to his ted ; . and during the extremely pai►t 
ful paroxysms, he was obliged to take large doses of 
laudanum to mitigate his tortures•-.still, in the intervals 
of pain, he not only amused himself with Teading and 
conversing cheerfully with his family, and a few friends 
who visited liimAut 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 purpose; 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 •jeux 
-d'esprit find 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. 
increased till it became extremely acute, attended with 
a cough and laborious breathing. 	During this state, 
when the severity of his pains sometimes drew forth a 
groan of complaint, he would observe—that he was 

9 	 afraid 
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• afraid he did not bear if as he ought—acknowledged 
' his grateful sense of the many blessings he tad re-

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 
•hii pain and difficulty of breathing entirely. left him, 
and his family were flattering , themselves with 	the 
hopei 	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 
became gradually oppressed—a cairn lethargic state 

' succeeded—and,' on the 17th of April, 1790, about 
eleven ,o'clock at night, he quietly expired, closing a 
long and useful life of eighty-four years and three 
months." 

It may not be amiss to add to the above account, 
_that Dr. Franklin, in the year 1735, had a severe pleu-
risy, which terminated in an abscess of the left lobe of_ 
his lungs, and he was thep almost suffocated with the 
quantity and suddenness.of the discharge. 	A second 
attack of a similar nature happened some years after 
this, from which he „soon recovered, and did not ap-
pear to suffer any inconvenience in his respiration from 

. these diseases. _ 
The following epitaph on himself, was written by 

him many years previous to his death:— 
THE - 
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THE BODY 	- . 
OP 

BENJAMIN FRANKLIN, 
PRINTER. 

(LIKE THE COVER OF AN OLD BOOK, 
ITS CONTENTS TORN OUT, 

AND STRIPT OF ITS LETTERING AND GILDING) 
. 	LIES FIBRE FOOD FOR NVORMS; • 

YET THE WORK ITSELF SHALL NOT BE LOST,_ 
f i 

FOR IT WILL (AS HE BELIEVED) APPEAR ONCE MORE 
IN A NEW 

AND MORE BEAUTIFUL EDITION 
CORRECTED AND AMENDED 

BY 
' THE AUTHIA.*  

EXTRACTS 
.FROM THE LAST WILL AND TESTAMENT OF 

DR. FRANKLIN. 

WITH regard to my books, those I had in France, 
and those I left in Philadelphia, being now assembled 
together here, and a catalogue made of them, it is my 
intention to dispose of the same as follows : 

My" History of the Academy of Sciences," itosixty 
or seventy volumes quarto, I give to the philosophical 
society of Philadelphia, of which I have the honour 
to be president. 	My collection in folio of " Les "Ids • 
et les Metiers," I give to the American philosophical 

* This epitaph first appeared id a Boston news-paper established and 
!tinted by Dr. Franklin. 	Be 
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society, established in New England, -of which I am 
a member. 	My quarto edition' of the same, "'Arts et 
Metiert," I give to the library company of Philadel- 
phia. 	Such and so many of my books as I shall mark, 
in t14 said Catalogue, with the name of my grandson 
Benjamin Franklin Bache, I do hereby' give to him: 
and such 	so many of my books, as I shall mark in 
the said catalogue with the name of my grandson Wit= 
_tam Bache; I do' hereby give `tio him : and such as 
'shall be marked with the name of Jonathan Williams, 
I hereby give to my Cousin of that name. The residue 
and remainder of Al my books, manuscripts, and pa. 

• pers, I do give to my grandson William" Temple 
Franklin. 	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 hi 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 hurt".- 
.. died pounds sterling to my executors, to be by them, 

the 'survivors or survivor of them, paid over to the 
managers or direetdrs of the free-schools in my native 
town of .Boston,-to be by them, or the person or per. 

'sons who shall have the superintendance and manage- 
ment 
. 	

or the said schools, ptif out to interest; and so.  
continued at interest for ever; which interest annually 
shall be laid out in silver medals, and given as honorary 

. 	rewards .annually by. the directors of the said free-
schools, for the encouragement of scholarship in the 
said schools, belonging to the said town, in sixth man-
ner as to the discretion 'of the select men of the said 
town shall seem meet. 	.  

' 	, 	..• 	 ' 	4 	Out 	' . 
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Out 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 b; them, the survivors 

• or survivor of them, paid over to such person or per 
*tins as the legislature of this State, by an act of assem-
bly, shall 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 17.57, I was sent by the assembly 
to England as their agent—and, by subsequent ap-
pointments, continued there -till 1775—when, on my 
'return, I was immedittely engaged in the affairs of 
congress, and sent. to France 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 justly due.—These as they are stated in thy 
great folio ledger, E, I bequeath to the contributors 
of the Pennsylvania hospital; hoping that those debtors, 
and the descendants of such as are deceased, who now, 
as I.find, make some difficulty of satisfying such anti-
quated demands as just debts, may,, however, be ins 
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 eonsiderahle may be re- 
covered. 	It 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., 

• I rectuesl, 
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. 	Irequest my friends] Henry Hill, Esq. John Jay, 
Esq. Francis Hopkinson: Esq. and Mr. Edward Duf- 
field, of Bonfield, in Philadelphia county, to be the 9 ,  
executors of this my last will and testament, and I 
hereby nominate and appoint_them for that purpose. 

I would have my body buried with as little expence 
or ceremony as may be.' 
41  'PHILADELPHIA, s 

July 17, '1778. 

CODICIL. 

1 BENJAMIN yitA axt,iri, in the foregoing or an= 
'nexed last will and testament, having further consif 
dered the 	da think proper to make and publish 
the following codicil, in addition thereto. 

It having long been a fixed and political opinion of 
mine, that in a democratical state, there 'ought to be 
nn offices of profit, for the reasons I had given in an 
article, of my drawing in our constitution, it'was uiy 
iatentron, when I accepted the ()ace .of president, to 
devote the appointed salary to some public use; ac-
cordingly I had already, before I made 'my last will in 
July last, given large sums of it to colleges, schools, 
building of churches, fte.; 	and 	in that will I be- 
queathed two thousand pounds more to the state, for 
the purpose of making the Schuylkil navigable; but 
undOrstandfng since, that such a sum will do but little, 
t&wards accomplishing such a work, arid that prciject 
is not.likely to be undertaken for many years to come 
—and having entertained another idea, which I hope 
may be more extensively useful, I do hereby revoke 

and 
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and annul the bequest, and direct that the certificates 
I have of .what remains due to me of that salary, be' 
sold towards raising the - sum of two thousand pounder 
sterling, to be disposed of as I am now about to order. 

lt, has been an opinion, that he who receives an es-
tate from his ancestors, 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 relation. 	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 grammar 
schools established there. 	I have, therefore, consi- 
dered thoie schools in my will. 	. 
• But I am also under obligations to the state of Masi,  
sachusets, 	for having, unasked., appointed me for.' 
rnerly their agent, with a handsome salary, which con-
tinued some years; and although I accidentally lost in 
their service, by transmitting governor Ilutchinson'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 M 
my fortune, and of all the utility in life. that may be 

Ascribed 
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ascribed to me—I 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, 
*hall 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 let out the same at five per cent. per 

St 
annum, to such young married artificers, under the 
age of twenty-five years, as have served an appren-
ticeship in the said 'town, and faithfully 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 repayment of the money, 
so lent, with interest, according to the terms herein-
after prescribed; all which bonds are to be taken for 
Spanish milled dollars, 49r 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-
stitution, 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 intended 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, nor 

, 	-  to be less than fifteen pounds. 	 _ 

And if the number of appliers so entitled should be 
so large as that the sum will not suffice to afford to 
each as much as might otherwise not be improper, the 
proportion to each shall be diminished, so as to afford 

,to every one some assistance. . These aids may, there-
fore, , ibe small at first, but as the capital increases_ by 
the accumulated interest, they -svill be more ample. 
And in order to serve as many as possible in their turn, 
as well as to make the re-payment of the principal bor-
rowed more easy, each borrower shall be obliged to 
pay with the yearly interest, one tenth part of the 
principal ; 	which sums of principal and interest so 
paid in, shall be again let out to fresh borrowers. 	And 
it is presumed, that there will be always found in Bos-
ton virtuous and benevolent citizens, willing to bestow 
a part of their time in doing good to the rising gene-
ration, by superintending and ,managing this institu-
tion gratis ; it is hoped that no 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 
Case, there may in time be more than the occasion in 

.Boston may require; and then some may bespared to 
the neighbouring or other towns, in the said state of 
Massachusetts, 	which may desire to have it, 	such 
towns .engaging to pay punctually the interest, and the 
proportion of the principal, annually to the inhabitants 
of the town of Boston. 	If this plan is executed, and 
succeeds, as projected, for one hundred years, the sum 
will then be one hundred and thirty thousand pounds, 
- VQL. 1. 	 M 	, 	 of 
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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-
cretion, one hundred thousand pounds in public works, 
which may be judged` of most general utility to the 
inhabitants; 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 1 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 gffect 
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 millions and 
sixty-one thousand pounds sterling, of which l 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 disposi-
tion of the government of the state—not presuming to 
carry my ' vie Ws farther. 

All the directions herein given respecting the diipo-
iition 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, agreeable to the 
said directions; and I do hereby vest them with full 
and ample powers for that purpose. 	And having con-
sidered that the covering its ground-plat with buildings , 
and pavements, which carry off most*of the rain, and 

prevent 
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prevent its soaking into the earth, and renewing and pu-
rifying 

 
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 otthe 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 lam. 	I also recommended making the Schnylkil 
completely navigable. 	At the end of the second hun- 
dred years, I would have the disposition of the four 
millions and sixty-one thousand pounds divided be-,  
tween the inhabitants of the city of Philadelphia and 
the government of Pensylvania, in the same manner 
as herein directed with respect to that of the inhabit-
ants of Boston and the government of Massachusetts, 
11 is my desire that this institution should take place, 
and begin to operate nithin 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 as 
shall be duly appointed by the select 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 
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are subject in such a length of time, I have, perhaps, 
too much flattered myself with 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 except 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 execution 
of my project, because 1 think, that though unfore- 
Sebn difficulties may arise, expedients will be found to 
remOve.thern,fr 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 
gven to the inhabitants of the city accepting; the i 
whole to be applied to the same purposes, 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 heads  
curiously wrought in the form of the cap of Liberty,. 
I give to my friend, and the friend of mankind, General 
Washington. 	If it was a sceptre, he has merited it 
and would become it. 1 
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IT may not be improper to present the reader with the 

following extract from the preface to the first edition of 
Dr. Franklin's papers on electricity, which, as we haVe 
stated in the advertisement, formed a pamphlet only. 

"Tie 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-
ters, written an 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 opinion, they contained so many curious and inte- • 
resting particulars relative to this affair, 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 commit . 
such extracts of letters and other detached pieces 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 affairs would scarce afford him leisure to 
giveghe public his reflections and experiments on the sub-
ject, finished with that care and precision, of which the 
treatise before us shows he is alike studious and capable."'e 

With respect to the general merit and originality of the 
experiments and hypothesis of Dr. Franklin, as descr ibed 
and explained in these letters, the following is the testimo= 
ny of One of the first natural philosophers of his age.-the 
late Dr. Priestley, in his History of Electricity. 

as 4 	 "Nothing 

   
  



I 68 
,  _" Nothing was everwritten upon the subject of electri- 

city which was more generally read and admired in all 
parts of Europe than these letters. 	There is hardly any 
European language into which they have not been trans-
lated; and, as if this were not sufficient  to make them pro-
perly known, a translation of them has lately been made 
into Latin. 	It is not easy to say, whether we are most 
pliased with the simplicity and perspicuity with which these 
letters are written, the modesty with which the author pro-
poses every hypothesis of his own, or the noble frankness 
with which he relates his mistakes, when they were correct-
ed by subsequent experiments. 
' " Though the English, have not been backlard in ac-
knowledging the great merit of this philosopher, \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. Frank-
lin, we must read the foreign publications on the subject of 
electricity; 	in many of which the terms Franklinisrn, 
Franklinist, and the Franklinian system, occur in almost 
every page. 	Inconsequence of this, Dr. Franklin's prin- 
ciples bid fair to be handed down. to posterity as equally 
Expressive of the true principles of electricity, as the New-
tonii.n philosOphy is of the _true system of natu* in 
general." 

LETTERS 
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LETTERS AND PAPERS 

ON 

PHILOSOPHICAL SUBJECTS. 
,.... 

. 	ELECTRICITY. 

TO PETER COLLINSON, ESQ. I?. R. S. LONDON. 

INTRODUCTORY LETTER. 

SIR, 	Philadelphia, March £8, 1747. 

YOUR kind present of an eleCtric tube,, with direc.1  
tions for using it,' has put several of us* on making.  
electrical experiments, in which we have observed 
some particular phenomena thatwe look Upon to be 
new. • I shall therefore communicate. them to you in 
my'next, though possibly theimay not be new to you, 
as among the numbers daily employed in those experi- 

• i. e. Of the Library-Company, an institution of the author's, founded. , 
1730. 	To which company the present was made t. 

t Where notes occur without a signature, in the Philosophical, or other 
Papers, they are generally notes of the author.--Editor. 

meats 
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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 latelidone ; 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 oro.uds to see them, I 
have; during some months past, had little leistire for 
-any thing else. 

I am, &c. 

B. FRANKLIN. 

TO PETER COLLIN SON, ESQ. F. R. S, LONDON. 

Jr0ndeeui Erect of Points.—Positive and negative Electricity 
-: .-Electrical • Kiss.—Counterfeit Spickre-p3intpk and comma. 

dious electrical Machine. 

Sill, 	Philadelphia, July11,1747 . . 	. 	 i 	1  
IN my last I informed you that, in pursuing.our 

electrical enquiries, we bad observed some particular 
.phenomena, which we'lookeil 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 bands 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 of and throwing of the electrical 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 ceiling, right over 'the mouth of 
the bottle, 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 be repelled to 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 an inch, 
and draw a spark to produce the same effect, 	To prove 
that the electrical fire is drawn of by the point, if you 
take the blade of the bodkin out of the wooden hart*.  
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.—Ifyou 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, and destroy the repellency.—If a cork- 

, ball so suspended be repelled by the tube, and a point 
be presented quick to- it, though ats a considerable dis, 
tance, it is surprising to see how suddenly it Pies back' 

to 
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' to the tube. 4 Points of wood will do near as well as 
those of iron, provided the wood is not dry; for per-
fectly dry wood will no more condugt electricity than 
sealing-wax. 

To shew that points will throw of* as well as draw of 
the electrical  fire ; lay a long sharp needle upon the 
shot, and you cannot electrise the shot so as to make 
it repel the cork-ball.—Or fix a needle to the end of a 

'suspended 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 beelectrised so as to give a spark, 
the fire continually running out silently at the point. 
In the dark you may see it make the 'same appearance 
as it does in the case before-mentioned. 	t 

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. 	S. By 
making a smoke about it from burning woods. 	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 de4 
ceased, whose virtue and integrity, in every station of life, public and 
private,,  will ever make bis 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 a kind 
of focus, and he was surprised to find little or none. 	i 

t We suppose every particle of sand, moisture, or smoke, being first at-
tracted and then repelled, carries off with it a portion of the electrical 
\fire; but that the same still subsists in those particles,, till they communi- 
cate it to something else, and that it is never really destroyed. 	So when 

t 
 

water 
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tance : these do it suddenly.—The light of the 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. #. 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 between 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 discovered and demonstrated its efflux 
to the:electrical sphere, as well as its efflux, by means 
of little light windmill-wheels made of stiff paper vanes, 
fixed obliquely, and ,turning freely on fine wire axes. 

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

• 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 and then repelled, carrying off the electric matter with them 
and from the rarefying the air, between the glowing coal or red-hot iron, 
and the electrised shot, through which rarefied air the electric fluid could 
wore readily pass. 

Also 
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Also by little wheels of the same matter, but formed 
like water-wheels. 	Of the disposition and application 
of which wheels, and the various phenomena resulting, 
I could, if I had time, fill you a sheet*. 	The intpo., 
sibility of elearisitig one's self (though standing on 
wax) by rubbing the tube, and di-awing the the front, 
it; and the manner of doing it, by passing the ,tube 
near a person or thing standing on the floor, &e. had 
also occurred to us some months before Mr. Watson's , 
ingenious Sequel came to band, and these were some 
of the new things I intended to have communicated 
to you.—But now I need only mention some particu-
lars not hinted in that piece, with our reasoning 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 a 
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 one another after exciting the tube, 
and drawing the fire as aforesaid, there will be stron-
ger sparks between them than was between either of 
them and the persotr'on the floor. 

• These experiments with the wheels, were made and communicated 
tome by my worthy and ingenious friend Mr. Philip Syng ; but we after-
wards discovered that the motion of those wheels was "not owing to any 
aux or efflux of the electric fluid, but to various circumstances of attram 
•tidn and repulsion. 	170. 

t  4; After 
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, 4. After such strong spark, neither of them discover 
any electricity. 

_ 	These appearances we attempt to account for thus: 
We suppose,as aforesaid, that electrical fire is a corn-; 
moq element, of which every one of the three persons 
abovementioned has his equal share, before any opera- 
tion is begun with the tube. 	A, who stands on wax 
and rubs .the tube, collects the electrical fire from 
himself into the glass; and his coMmunication 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 the common 
stock being likewise cut off, he retains, the additional 

• quantity received..—To C, standing on the floor, both . 
-appear to be electrised : for he having only the middle 
quantity of electrical fire, receives  a spark upon ap-
proaChing B, who has an over quantity ; but gives 
one.to A, who has an under quantity. .If A and B 
approach to touch each other, the spark is stronger, 
because the difference .between them is greater : After 
such touch there is no spark between either Of theni 

' and C, because _the electrical fire in all is reduced to 
the original equality. 	If they touch ,while eleetrising, 

' the equality is never destroyed, the fire only circulat- 
ing. 	Hence have arisen 'some new terms among us; 

,we say B, (and bodies like circumstanced) is electrised 
positively ; A, negatively. 	Or rather, B is electrised 
plus; A, minus. 	And we daily in our experiments 
electrise bodiesp/us or minus, as we think proper.—To 
electrise plus or minus, no more needs to be known 
than this, that the parts of the' tube or sphere that are 

4 	 rubbed, 
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rubbed, do, in the instant of the friction, attract the • 
electrical fire,. and therefore take it from the thing '  

rubbing : the sortie-  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 his 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 
being 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 
Alie gun-barrel, thence to the sphere, and so electrised 
the machine and the man turning the wheel, &C. 	We 

' suppose it w.as driven of, and not brought on through 
that wire; and that the machine and man, &c, were 
electrised minus'; i: e. had less electrical fire in them 
than things in common. 

As the vessel is just upon sailing, I cannot give you 
so large an account of American telectricity as I in-
tended : I shall only mention a few particulars more.— 
We find granulated lead betterI, to' fill the phial witt, 
than water, being- easily warmed, and keeping warm 
and dry in damp air.—We firespirits with-  the wire of 
the phial.—We light candles, just blown out, by draw-
ing a spark among the smoke between the wife 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 on 
wax. 	Give him 	the electrised bottle in his hand. 
Touch the wire with your finger, and then touch his 

,.' 	hand 
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hand or face ; there are sparks every titne*.--We eitl 
crease the force of the electrical kiss vastly, thut: Let 
.4 and B stand on wax ; or A 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 

r 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 di and B, salute or shake hands. 	Weft's.; 
pend by fine silk thread a eounterfeit spider, made of a 
small piece of burnt cork, with legs of linnen thread, 
and a grain or• two of lead stuck 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 dia.:- 
tance on the other side of him ; he will immediately' 
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, ape 
pearing perfectly alive* to persons unacquainted. 	He 
will continue this motion an hour or mareirt dry weir.; 
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 him in the negative state. 	Then when his band or 
face is touched, an equal quantity is restored to him from the person. 
touching. 

VOL. 1. 	 X 	 not 
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not uporin the leather, nor, if you touch the leather in.' 
stead of the gold. 	We rub our tubes With buckskins  
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 cases, 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 portable, and may be en: 
closed in a tight box, when not in use. 	It is true, the 
spheres does not turn so swift as when the great wheel. 
is used : but swiftness we think of little importance, 
since a few turns will charge the phial, &c. suffici-
ently.t 

I am, &c.. 

B. FRANKLIN. 
1 

• Our tubes are made here of green glass, 27 or 30 inches long, as big 
as can be grasped. 	 I 

f This simple easily-made machine was a contrivance of Mr. Syng's. 

TO 
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TO PETER COLLINSON, ESQ. P. E. S. LONDON: 

Observations on the Leyden Bottle, with Experiments proving the 
diffirent theatrical State of its different Surfaces. 

Siti; 	 Philadelphia, Sept. 1, 1747. 

Tat necessary 	trouble of copying long letters, 
which, perhaps, when they come to your hands, may 
cCntain 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 I cannot forbear adding a few observations on Mi  
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 its surface, 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.* 

a. At the same time that the wire and the top of 
the bottle, &c. is electrised positively or plus, the bot-
tom of the bottle is electrised negatively or minus, in 

• 
• 

• See this opinion rectified in § 16 and 17 of the next letter. 	The fire 
in the bottle was found by subsequent experiments not to be contained in 
the non-electric, but in the glass, 	1746. 

N 2 	 exact 
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•  exact proportion : i:e. whatever quantity of electriCal 
fire is thrown in at the top, an equal quantity goesout 
of the bottom*. To understand this, suppose title coin-. • 
'mon quantity of electricity in each /art of thC bottle, 
'before the operation begins, is equal to 20;\knd at 
every stroke of the tube, suppose a quantity equal to 
l is thrown 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 

4
upper part will have 22, the lower 18, and so on, till, . 
After 20 strokes, the upper part will have a quantity of 

*-electrical fire equal to 40, the lower part none : and 
then( the operation ends : for no more can be thrown 
into the upper part, when no more can be driven out 
of 'the lower part. 	If yon attempt to throw more in, 
it is spewed back through the wire, or flies out in loud 
cracks through the sides of the bottle. 

3. The equilibriunt cannot be restored in the battle 
by inward communication or contract of the parts ; but 
it must be done by a communication formed without 
the bottle, 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 equilibrium is restored by degrees. 

4. As no more electrical fire can be thrown into the 
top of the bottle, when all is driven out of the bot- 

, 	1 

* What is said here, and after, of the top and bottom of the bottle, is 
true of the inside and outside surfaces, and should have been so ex-
pressed, 

torn, 
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tom, so in a bottle not yet electrised, Bone can be 
thrown into the top, when none can get out at the 
bottom; which happens either when the bottom is too 
thick, or when the bottle is placed pn an electric per 
se. 	Again, when the bottle is electrised, but little of 
the electrical fire can be drawn out from the tap, by 
touching the wire, unless an equal quantity 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 froto 
the top. 	Place it on a non-electric, and touch the 
wire, you will get it out in a short time : but soonest 
when you form a direct communication as above. 

So wonderfully 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 possible that a bottle should in one part contain a 
quantity of air strongly cow prest, and in another part 
a perfect vacuum, we know the equilibrium would be 
instantly restored within. 	Bur here we have a bottle 
containing at the same time a plenum of electrical fire, 
and a vacuum of the same fire; and yet the equilibrium 
cannot be restored between them but by a commtini-
cation without ! though the plenum presses violently to 
expand, and the hungry vacuum seems to attract 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 preceding note, relating to top and bottom. 

N 8 	 bottle, 
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.. 	.. 
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, 

communication with the-floor is necessary : far he 
hat holds the bottle with one hand, and touches the 
ire with the other, will be shocked as much, though 
is shoes be dry, or even standing on wax, as other- 

kvise. 	And on the touch of the wire, (or of the gun- 
arrel, which is the same thing) the fire does not pro- 
eed from the touching finger to the wire, as is sup-

posed, but from the wire to the finger, and passes 
through the body to the other hand, and so into the 

ottom of the bottle. 

.Experiments 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 near 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 electrifid cork would be repelled 
from one as well as from the other. 

1 
EXPERIMENT II. 

! 	FIG. 1. 	From a bent wire (a) sticking in the table, 
filet a small linen thread (b) bang down within half 

Other circumstances being equal. 
an 
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an 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 instantly attracted by 
the bottle. 	(This is best done by a vinegar cruet, or 
some such bellied-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 III. 
r- 

FIG. 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 ring-end may be level with the top or ring-
end of the wire in the cork (e) 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 IV. 

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

• i. c. from the inside to the outside. 
N 4 	 end 
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end near the wire in the cork. 	The consequence is, 
spark follows spark till the equilibrium is restored. 
Touch the top flsst, and on approaching the bottom 
with the other eqd, you have a constant stream of fire 

,from the wire mitering the bottle. Touch the top and 
bottom together, and the equilibrium will instantly 
be restored,_ the crooked wire forming the communi. 
Cation. 

EX PRIFHENT V. 

FIG. 4. Let a ring of thin lead, or paper, surround 
a bottle fi) even at some distance from or above the 
bottom. 	From that ring let a wire proceed up, till it 
touch the wire of the cork (k). 	A bottle so fixt can- 
not by any means• be elet,rised : the equilibrium is 
never destroyed : for while the communication between 
the upper and lower parts , of the bottle is continued 
by the outside wires  the fire only circulates : what is 
driven out at bottom, is constantly supplied from the 
top*. 	Hence a bottle cannot be electrised that is foul 	, 
or moist on the outside, if such moisture continue up 
to the cork or wire. 

. 	. 
EXPERIMENT VI. 

Plane a man on a cake of tax, And present him the 
wire of the electrified phial to touch, you standing on 
the floor, ,and holding it in your hand. 	As often as 
he touches it, he will be electrified plus; and any one 
standing on the floor may draw a spark from him. The 
fire in this experiment passes out of the wire into him; 

. _ 
g See the recetling.uote, relating to top and bottom. 

and 
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and at the same time out 'of your hand into the bottom 
A.''Of the bottle, 

EXPERIMENT VII. 
Give him the electrical phial to hold ; and do you 

,...
ly

tou 
., 

ch the wire; as often as you touch it he will be 
electrified minus, and may draw a spark from any one 
standing on the floor. 	The &re now passes from the 
wireto you, and from him into the bottom of the bot-
tle. 

EXPERIMENT VIII. 

Lay two books on two glasses, back towards back, 
.two or three inches distant. 	Set the electrified phial 
on 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 electrified plus; the fire passing 
into it from the wire, and the bottle at the same time 
supplied from your hand. A suspended small cork-bail 
will play between these books till the equilibrium is re- 
stored. 	 . 

EXPERIMENT IX. 

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

EXPERIMENT X. 

Though, as in Experiment VI, a man standing on 
wax may be electrised a number of times by repeatedly 
touching the wire of an electrised bottle (held in the 

9 	 hand 
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hand of one standing on the floor) he receiving the fire 
from the wire each time : yet holding it' in his own, 
hand, and touching the wire, though he draws a stLang 
spark, and is violently shocked, no electricity remains' 
in him ; the fire only passing through him, from the 
upper to the lower part of the bottle. 	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 a 
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 neither increased nor diminished. 

EXPERIMENT XI. 

The passing of the electrical fire from the upper to 
the lower part* of the bottle, to restore the equili-
brium, is rendered strongly visible by the following 
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 
line, the ring up, hut leanini towards the other end 
of the book. Lay the book on a glass or waxf, and on 
the other end of the gold lines set the bottle electrised: 

* i. e. From the 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 is not brought up 
irotn the common stock in the earth. 	, 	• 

then 
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,then bend the springing 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 com- 
munication, between the top and bottom of the bottle, 
will appear 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 botItPm of the bottle and the gold at the other end, 
the better the ex,perirnent succeeds. 	The room should 
be darkened. 	If you would have the whole filletting 
round the cover appear in fire at once, let the bottle 
and wire touch the gold in the diagonally opposite coy-
ners. 

I am, &c. 
B. FRANKLIN, . 

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

Further Experiments confirming the preceding Observation.s.— 
Leyden Bottle analysed—Electrical Battery—Magical Pic-

ture.—Electrical Wheel or Jack—Electrical Feast: 

SIR, 	• 	 Philadelphia, 1748. 
S 1. THERE will be the same explosion and shock 

if the electrified phial is held in one hand by the hook, 
and -the coating 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 same time diminish its force, it must first. be  . - 
set down on an electric per se. 

_ 	 3. The 
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S. The phial will be electrified as strongly, if held 
by the book, and the coating applied to the globe or 
tube ; as when held by the coating, and the hook ap- 
plied.* 	 ' 

4. But the direction of the electrical fire being dif-
ferent in the charging, will also be different in the ex- 
plosion. 	The bottle charged through the hook, will 
be discharged through the hook ; the bottle charged 
through the coating, will' be ,discharged through the 
coating, and not otherways ; for the fire must come 
out the saute way it went in. 	 • 
. S. To prove this, take two bottles that were equally 

charged through the hooks, one in each hand : bring 
their hooks near each other, and no spark or shock 
will follow ; because each hook is disposed to give fire, 
and neither to receive it. 	Set one of the bottles down 
on glass, take it up by the hook, and apply its coat-
ing to the hook of the other ; then there will be an 
explosion and shock, and both 	bottles will be dis- 
charged. 

6. Vary the experiment, by changing two phials -
equally, one through the hook, the other through the 
coating : hold that by the coating which was charged 
through the book ; and that by thd hook which was 
charged through the coating : apply the hook of the 
first to the coating of the other, and there will be no 
shock or spark. 	Set that down on glass which you 
held by the hook, take it up by the coating, and bring 
the two hooks together : a spark and shock will follow, 
and both phials be discharged. 

* This was a discovery of the very ingenious Mr. Kimmersley, and by 
him communicated to me. 

In 
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in this experiment the bottles are totally discharged, 
or the equilibrium within them restored. The ab2und- 
Pig of fire in one of the, hooks (or rather in the inter- 

, nal surface of one bottle) being exactly equal to the 
wanting of the other : and therefore, as each bottle 
ha in itself the abounding as well as the wanting, the 
wanting, and abounding must be equal in each bottle. 
See § 8, 9, •10, 11. 	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 discharged, and the other half 
charged. 

7. Place two phials equally charged on a table at 
five or six inches distance. 	Let a cork-ball, suspended 
by a silk thread, hang between them. 	If the phial. 
were both charged through their hooks, the cork, 
when it has been attracted and repelled by the one, 
will not be attracted, 	but equally repelled by the 
other. But if the phials were charged, the one through 

. the hook, and the other* through the coating, the 
ball, when it is repelled from one hook, will be as 
strongly attracted _ by the other, and play vigorously, 
between them, fetching the electric fluid from the one, 
and delivering it to the other, till both phials are nearly 
discharged. 

s. When we use the terms of charging and discharg-
ing the phial, it is in bompliance with custom, and for 

• To charge a bottle commodiously through the coating place it on a 
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 
charged, remove the latter communication before you take hold of the 
bottle, otherwise great part of the fire will escape by it. 	- 

want 
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want of others more suitable. 	Since we are of opinion 
that there is really no more electrical fire in the phial 
after what is called its charging, than before, nor less 
after its discharging; .excepting only the small spark 
that might be given to, and taken from the non-electric 
matter, if separated from the bottle, which spark may 
not be equal to a five hundredth part of what is called 
the explosion. 	 • 	 . 

For if, on the explosion; the electrical fire came out 
of the bottle by one part, and did not enter in again 
by another, then, if a man, standing on wax, and 
bolding the bottle in one hand, takes the spark by 
todching the wire hook with the other, the bottle be-,  
ing thereby discharged, the man would be charged; or 
whatever fire was lost by one, would be found in the 
other, since there was no way for its escape: but the 
contrary is true. 

.g. Besides, the phial will not suffer what is called a 
charging, unless as much fire can go out of it one way, 
as is thrown in by another. A phial cannot be charged 
standing on wax or glass, or hanging on the prime 
conductor, unless a communication be formed between 
its coating and the floor.. 

10. But suspend two or more phials on the prime 
conductor, one hanging on the tail of the other; and 
a wire from the last to the floor, an'equal number of 
turns of the wheel shall charge them all equally, and 
every one 'as much as one 'alone would have been. 
What is driven out of the tail of the first, serving to 
charge the second ; what is driven out of the second 
charging the third; and so on. 	By this means a great 
number of bottles might be charged with the same la-
bour, and equally high, with one alone;; were it not 

6 	 that 
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that every bottle receives new fire, and loses its old 
with some reluctance, or rather gives some small re-
sistance to the charging, which in a number of bottles 
becomes more equal to the charging power; and so re; 
pets the fire back again on the globe, sooner in pro-
portion than a.single bottle would do. 

11. When a bottle is charged in the common way, 
its inside and outside .  surfaces stand ready, 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 extremely hungry ; yet as the first 
will not give out, unless the other can at the same in-
stant .receive in : so neither will the latter receive in, 
unless the first can at the same instant give out. When 
both can be done at ogee, it is done with inconceiv- 
able quickness and violence. 	. 

12. So a straight spring (though the comparison does 
not agree in every particular) when forcibly bent, must, 
to restore itself, construct that side which in the bend-
ing was extended, and extend that which was con-
tracted; if either of these two operations be hindered, 
the other cannot be done. 	But the spring is not said 
to be charged with elasticity when bent, and discharged 
when unbent ; its quantity of elasticity is always the 
same. 

13. Glass, in like manner, has, within its substance,' 
always the same quantity of electrical fire, and that a 
very great quantity in proportion to di% mass of glass, 
as shall be shewn hereafter. 

14. This quantity, 	proportioned to the glass, 	it 
strongly and obstinately retains, and will have. neither 
more nor less, though it will suffer a change to be 
made in its parts and situation; i. e. we may take away 

part 
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part of it front one of the sides, provided we throw an 
equal quantity into the other. 

15,.,Yet when the situation of the electrical fire is 
thus altered in the glass; when some has been taken 
from one side, and some added to the other, it will 
not be at rest or in its natural state, till it is restored 
to its original inequality. 	And this restitution cannot 
be made through the substance of the glass, but must 
be done by anon-electric communication formed with- 
out, front surface to surface. 	, 

1G. Thus, the whole force of the bottle, and power 
of giving a shock, is in the GLASS ITSELF ; the non+ 
eectrics in contact with the two surfaces, serving only 
to give and receive to and from the several parts of the 
glass ; that is, to give on one side, and take away front 
the other. 	- 

17. This was discovered here in the following Man-
ner : Purposing to analyse the electrified bottle, in or-
der to find wherein its strength lay, we placed it on 
glass, and drew out the cork and wire which for that 
purpose bad been loosely put in. 	Then taking the 
bottle in one band, and bringing a finger of the other 
near its mouth, a strong spark came from the water, 
and the shock was as violent as if the wire had re-
mained in it, which shewed that the force did net lie 
in the wire. 	Then .to find if it resided in the water, 
being crowded into and condensed in it, as confined by 
the g'ass, which had been our former opinion, we elec-
trified the bottle again, and placing it on glass,. drew 
out the wire and cork as before; then taking up the 
bottle, we decanted all its water into an empty bottle, 
which likewise stood on glass ; and taking up that other 
bottle, we expected, if the force residedoin the water,- 

to 
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to find a shook from it; but there was none. We 
judged then that it must either be lost in decanting, or 
remain in the first bottle. 	The latter we found to be 
true; for that 'bottle on trial gave the shock, though . 
filled up as it stood with fresh ondectrifted water front 
a tea-pot.--To find, then, whether glass bad this pro} 
perty merely as glass, or whether the form contributed 
any thing to it; we took a pane of ,sash-glass, and 
laying it on the hand, placed a plate of lead on its up-
per' surface; then electrified that plate, and bringing 
a finger to it, there was a spark and shock, . We then 
took two plates of lead of equal dimensions, but less 
than the -glass by two inches every way, and electri-
fied the glass between them,' by electrifying the up-
permost lead ;' then separated the glass from the lead, 
in doing which, what little fire might be in the lead 
was taken out, and the glass being touched in the elect 
trifled liens' with a finger,. afforded only very small 
pricking sparks,. but a great number of them might 
be taken from different places. Then dextrously place 

' ing it again between the leaden plates, and complet-
ing a circle between the, two surfaces, a violent shock 
ensued.—Which demonstrated the power to reside itt 
glass as glass, and that the rron-electrics in contact 
served only, like the armature of a loadstone, to unite 
the force of the several parts, and bring them at once 
to any point desired : it being the property- of d. non. 
electric, that the whole body instantly receives or eves 
what electrical fire is given to or taken from any one 
of its parts. 	 * 

18. Upon this we made what we called an electrical 
battery, consisting of eleven panes of large sash-glass, 
armed with,,thin leaden plates, pasted on each side, 

o . 	 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 

" other, and convenient communications of wire and 
chain, from the giving sides 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 
once through the body of any animal forming the ek- 
e% with them. 	The plates may also be discharged se- 
parately, or any number together that is required. But 
this machine is not much used, as not perfectly an-
swering our intention with regard to the ease of charg- 
ing, far the reason given, Sec. 10. 	We made also of 
large glass panes, magical pictures, and self-moving 
animated wheels, presently to he described. 
, 	19. I perceive by the ingenious Mr. Watson's last 
book, lately received, that Dr. Bevis had used, before 
we had, panes of glass to give a shock*; though, till 
that book came to hand, I thought to have communi- 
cated it ta you as a novelty. 	The excuse for mention- 
ing it here is, that we tried the experiment differently, 
drew different consequences from it (for Mr. Watson 
still seems to think the fire accumulated on the non-elec-
tric that is in contact with the glass, p. 72) and, as far 
as wehitherto know, have carried it farther.. 

eo. The magical pieturef is made thus. 	Having a 

* I have since heard that Mr. Smeaton was the first who made 'use of 
panes of glass for that purpose. 	 4  

t Contrived by Mr. Kinnersley. , 	 - . • 
large 
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large metzotinto with a frame andslass, suppose of the 
KING (God preserve him) take out the print, and cut 
a pannel out of it near 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 bath 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, or.ly part is behind the 
glass, and part before. 	Hold the picture horizontally 
by the top, and place a little moveable gilt crown oa 
the king's head. 	If now the picture be moderately 
electrified, and another person take hold of the &gine 
with one hand, so that his fingers touch its inside gild-
ing, and with the ether band endeavour to take off ., 
the crown, he will receive a terrible blow, and fail in 
the attempt. 	If the picture were highly charged, the 
consequence might perhaps be as fatal* as that of 
high treason, for when the spark is taken through a. ,. 
quire of paper laid on the picture by means of a wire 
communication, it makes a fair hole through every 
sheet, that is, through forty-eight leaves, though a 

• Wei have since found it fatal to small animals, though not to large 
Cues. 	The biggest we have killed is a hen. 	1750. 

0 2 _ 	 quire 
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quire of paper is thought good armour against the 
push of a sword, or even against a pistol bullet, and 
the crack is exceeding loud. The operator, who holds 
the picture by the upper end, where the inside of the 
frame is not guilt, to prevent its falling, feels nothing 
of the shock, and may touch the face of the picture 
without danger, which he pretends is a test of his 
loyalty.-4f a ring of persons take the shock among 

• them, the experiment is called, The Conspirators. 
21. On the principle, in See. 7, that books of bot-

tles, differently charged, will attract and repel dif-
ferently, is made an electrical wheel, that turns with 
considerable strength. 	A small upright shaft of wood 
passes at right angles through a thin round board, of 
about twelve inches. diameter, and turns On. a sharp 
point of iron, fixed ht the lower end, while a strong 
wire in the upper end, passing through a mien hole 
in a thin brass plate, keeps the shaft truly vertical. 
About thirty radii of equal length, made of 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 the 
end of every one, a brass thimble is fixed. 	If now 
the wire of a bottle electrified in othe coMilion way, be 
brought near the circumference of this wheel, ,it will 

. attract the nearest thimble, and so put the wheel in 
motion ; that thimble, in passing by, receives a spark, 
and thereby 	being electrified is repelled, and so 
driven forwards; while a second being attracted, ap.. 

. proaches the wire, receives a spark, and is driven after 
the first, and so on till the wheel has gone once round, 
when the- thimbles before electrified approaching the 
wires, instead of being attracted as they were at first, 

are 

   
  



ELZCTRI CITY. 	 197 
ate repelled, and the motion presently ceases.-4nt if 
another bottle, which had been charged through the .. 
coating, be placed near tbd same wheel, its wire will 
attract the thimble repelled by the first, and thereby 
double the force that carries the wheel round; and 
not only taking out the fire that had been communi-
cated to the thimbles by.  be 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, 
so 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 an electrical jack ; 
and if a large fowl were spitted on the upright shaft, • 
it would be carried round before a fire with a motion 
fit for roasting. 	 . 

22. But this wheel, like those driven by wind, water, 
or weights, moves by a foreign force, to wit, that of 
the bottles. 	The self-moving wheel, though con- 
structed on the same principles, appears more surpris- • 
ing. 	It is made of a thin round plate of window-glass, 
seventeen inches diameter, well gilt on both sizes, all 
but two inches next the edge. Two small hemispheres: 
of wood ire then fixed with cement on :the middle of 
the upper and under sides, centrally opposite, and in 
each of them a thick strong wire eight or ten inches 
long, which together make the axis of the wheel. 	It 
turns horizontally on a point at the k;wer end of its 
axis, which rests on a bit of brass cemented within a 
glass salt-cellar. 	The' upper end of its axis passes 
through a hole in a thin brass plate cemented to a 

, 	o 3 	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 
a circle on the table which supports the wheel, are 
fixed twelve small pillars of glass, at about four inches 
distance, with a thimble on the top of each. 	On the 
edge of the wheel is a small leaden bullet, communi-
hating by a wire with the gilding of the upper surface 
of the wheel; and about sik 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 tart 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 
account 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 a 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 bullet of the under surface receiv-
ing as many from the thimbles ; those bullets moving 
iu the time near two thousand 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 
each of them.—If instead of two bullets you put eight, 
four communicating with the upper surface, and four 

with, 
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with the under surface, placed alternately, which eight, 
at about six inches 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 long.—These wheels may 
be applied, perhaps, to the ringing of chimes,* and 
moving of light-made orreries. 

28. 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.  

24. Every spark in that manner drawn from the 
surface of the wheel, makes a round hole in the gild-
ing, tearing off a part of it in coming out4 which 
shews that the fire is not accumulated on the gilding, 
but is in the glass itself. 	 . 

25. The gilding being varnished over with turpen-
tine varnish, the varnish, though dry and hard, is burnt 
by the spark dra,wn through it, and gives a strong` smell 
and visible smoke. 	And when the spark is drawn duo' 
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 bole made in the 
paper by the stroke. 

26. It is amazing to observe in bow small a portion 
of glass a great electrical force may lie. 	A thin glass 
bubble, about an inch diameter, weighing only six 
grains, being half filled with water, partly gilt on the 
outside, and furnished with a wire hook, gives, when 
} 

♦ This was afterwards done with success by Mr. Kinnersley. 
0 4 	 electrified, 
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electrified, as great a shock as a man can well bear. 
As the glass is thickest near the orifice0 .1 suppose the 
lower half, which being gilt was electrified and gave 

" the shock„ did not exceed two grains ; first it appeared, 
when broken, much-thinner than the upper half.—If 
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 that it breaks 
the gilding outwards.  

27. And allowing (for the reasons before given, § 8, 
9, 160 that there is no more electrical Are in a bottle 
after charging, than before, how great must be the 
timothy in this small portion of glass 1 It seems as if 

; it were of its very substance and essence, 	Perhaps if 
that dge quantity of electrical fire so obstinately re, 
Wired by glass, could be separated from it, it would 
no longer be glass; it might lose its transparency, or 
its brittleness, or its elasticity.--Experiments may pos. 
sibly be invented hereafter, to discover this. 

128. We were surprised at the account given in Mr, 
Watson's book, of it shock communicated through a 
great space of dry pound, and suspect there must be 
some metalline quantity in the gravel of that ground ; 
having found that simple dry earth, rammed in a glass 
tube, open at both ends, and a wire book inserted ht 
the earth at each end, the earth and wires making part 
of a circuit; would not condtkt the least perceptible 
shock, and indeed' when one wire was electrified the 
other hardly shewed any sign!; of its being in connec- 
tion with it.* 	Even a thoroughly wet packthread 
sometimes fails of conducting a shock, though it 

* Probably the ground is never so dry. 
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 *events the shock, which one would not expect, 
as water conducts it so perfectly well.—Gilding on a 
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*. 

29. There is one experiment more which surprises 
us, and* is not hitherto satisfactorily accounts, d for; 
it is this : Place an iron shot on a glass stand, and let 
a hall 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 through 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 return. to the shot : Apply the same again, 
and take out another spark, so will the shot be electri-
fied negatively, and the cork in that case shall be re- 
pelled equally as before. 	Then apply the giving wire 
to the shot, and give the spark it wanted,' so will the 
cork return : Give it another, which will be an addi-
tion to its natural quantity, so will the cork be repelled 
again : And so may the experiment be repeated as long 
Jr, 	 I 

a We afterwards found that it failed after one stroke with a large bot-
tle ; and the continuity of the gold appeared broken, and many of its 
parts dissipated, the electricity could not pass the remaining parts without 
leaping from part to part through the air, which always resists the motion 
Of this Mild, and was probably theettuse of the gold's not conducting so 
well as hafts* ; the number ofinterruptionslit the line of gold, Ong, 

ben added together, a space larger, perhaps, than the striking distance. 
ag 
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as there is any charge in the bottles. 	Which shews 
that bodies, having less thari the common quantity of 
,electricity, repel each other, as well as those that have 
more. 

Chagrined a little that we have been hitherto able tp. 
produce nothing in this way of use to mankind ; and 
the hot weather coining on, when electrical experi-
ments are not so agreeable, it is proposed to put an 
end to them for this season, somewhat humorously, in 
a party of pleasure, on the banks of Skuylkii,* 	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 
some time since performed, to the amazement of manyt. 

. i 	 • 	A turkey 

* The river that washes one side of Philadelphia, as the Delaware does 
the other; both are ornamented with the summer habitations of the citi-
seats, and the agreeable mansions of the principal people of this colony.- 

1. As the possibility of this experiment has not been easily conceived, 
I shall here describe it. Two iron rods, about three feet long, were plant- 
ed just within the margin of the river, on the opposite sides. 	A thick. 

- piece of wire, with a small round knob at its end, was fixed on the top 
of one of the rods, bending downwards, so as to deliver commodiously 
the spark upon the surface of the spirit. 	A small wire fastened by one 
e 	m the handle of the spoon, containing the spirit, was carried a-cross 

• th 	tver, and supported in the air by the rope commonly used to hold by, 
in d rawing the ferry-boats over. The bther end of this wire was tied round 
the coating of the bottle; which' being charged, the spark was delivered 
from the hook to the tol) 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, through the handle of the spoon and the supported wire con- 
nected with them. 	_ 	.. 

That the electric fire thus actually passes through the water, has since 
'been satisfactorily demonstrated to many by an experiment of Mr./Purer-
ley's, pertbrmed in a trough of water about ten feet long. The hand being 

placed 
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A turkey is to be killed for our dinner by the electrical 
shock, arid roasted by the electrical jack, before a fire 
kindled by the.  electrified bottle : when the healths of all 
the famous electricians of England, Holland, France, 
and Germany are to be drank' in electrified bumpers*, 
under the discharge of guns from the electrical battery. 

if 	. 	- 
TO PETER COLLINSON, ESQ. E. It. S. LONDON. 

Observations and Suppositions, towards forining anee Hypo., 
thesis, for' explaining the several Phenomena of Thunder 
G11304 

SI R, 
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. 

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

placed under water in the direction of the spark (which always takes the 
strait or shortest course, if sufficient, and other circumstances aro equal) 
is struck and penetrated by it as it passes. 

• An electrified  bumper is a small thin glass tumbler, nearly filled with 
Wine, and electrified as the bottle. 	This when brought to the lips gives a 
shoek, if the party be close shaved, and does not breathe on the liquor.— 
Apri129, 1749. 

f Thunder gusts are 'thunder storms of thunder and lightning, which are 
frequently of skert duration, but sometimes produce mischievous effects. 

DOT 

   
  



EA - PAPERS ON PHILOSOPHICAL SUILIECTS. 

nor 'give it to other bodies: otherwise no body sur-
rounded by air, could be electrified positively and ne- 

- gatively ; for should it be attempted positively, the air 
would immediately take away the -overplus; or nega-
tively, the air would supply what was wanting. 

4. Water being electrified, the vapours arising from 
it will be equally electrified; and floating in the air, 
in the form of clouds, or otherwise, will retain that 
quantity of electrical fire, till they meet with other 
clouds or bodies not so much electrified, and then will 
communicate as before-mentioned. 

.5. Every particle of matter electrified is repelled by 
every other particle equally electrified. Thus the stream 
of a fountain, naturally dense and continual, when 
electrified, will separate and spread in the form of a 
brush, every drop endeavouring to recede from every 
other drop. 	But on taking out the electrical fire they 
close again. 

G. Water being strongly electrified (as'well as when 
heated by common fire) rises in vapours more copi-
ously ; the attraction of cohesion among its particles 
being greatly weakened, by the opposite power of 
repulsion introduced with the electrical fire ; and when 
any particle is by any means disengaged, it is immedi- 
ately repelled, and so flies into the air. 	, 

7. Particles happening to be situated as A and B, 
(FIG. VI. representing the profile ofa vessel of water) are 
more easily disengaged than C and D, as each is held 
by contact with three only,  whereas C and D are each 
in contact with nine. 	When the surface of.the water 
has the least motion, particles are continually pushed 
into the situation represented by 4-and D. 

B. Frictior between, a non-electric and an electric 
t 	 per 
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per se mill produce electrical fire ; not by creating, but 
collecting it : for it is equally diffused in our walls, 
floors, earth, and the whole mass of common matter. 
Thus the whirling glass globe, 	during its friction 
against the cushion, draws fire from the cushion, the 
cushion is supplied from the frame of the machine, 
that from the floor on which it stands. 	Cut orthe 
communication by thick glass or wax, placed tinder 
the cushion, and no fire can be produced; because it 
cannot be collected.. 
« 9. The ocean is a compound of water, a non-elec-
tric, and salt an electric per se. 

10. When there is a friction among the parts neat-
its surface, the electrical fire is collected from the parts 
below. 	It is then plainly visible in the night; it se. 
pears in the stern and in the wake of every sailing ves-
sel; every dash of an oar sbews it, and every surf and 
spray ; in storms the whole sea seems on fire..The 
detached particles of water then repelled from the elee. 
trifled surface, continually carry off the fire as it is 
collected ; they rise anfl form clouds, and those clouds 
are highly electrified, and retain the fire till they have 
an opportunity ofcommunicating it. 

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

12. The particles of air are said to be hard, round, 
separate, and distant from each other; every particle 
strongly repelling every other particle, whereby they. 
recede from each other, as far as common gravity will 
permit. 

JO. The space between any three particles, equally 
repelling each other, will be an eqUilateral triangle. 

14. Ii 
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14. In air compressed, these triangles are smaller ; 
in rarified air they are larger. 

15. Common fire, joined with air, increases the re-
pulsion, enlarges the triangles, and thereby makes the 
air specifically lighter. 	Such-air, among denser air, 
will rise. 	, 	 * 

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, 
1eing attached to the three particles of a triangle of 

*lair, would, by their mutual attraction operating against 
the air's repulsion, shorten the sides and lessen the 
triangle, whereby that portion of air made denser, 
would sink to the earth with its water, and not rise to 
the formation of a cloud.' 

18. But if every particle of water attaching itself to 
air 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 rarer and specifically 
lighter, rises. 

19. If the particles of water bring electrical fire 
when they attach themselves to air, the repulsion be-
tween the particles of water electrified, 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. 

2O. If the particles of water bring with them por- 
4 	 tions 
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tions of both sorts of fire, the repulsion of thelarticles 
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 
with it; and by more added to those. 	" 

22. Particles of air; thus loaded, would be drawn 
nearer together by the mutual attraction ofee particles 
of water, did not the fire, common or electi,cal, assist 
their repulsion.  

25. If air, thus loaded, be compressed 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 surrounding one 
particle of air comes in contact with the water stir; 
rounding another, they coalesce and form a drop, and 
we have rain. 

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

25. Those vapours, which have both common and 
electrical fire in them, are better supported than those 
which have only Common fire in them ; for when va-
pours rise into the coldest region above the earth, the 
cold will not diminish the electrical fire, if it doth the 
common. 

26. Hence clouds, formed by vapours raised from 
fresh waters within )and, flan growing vegetables, 
moist earth, &c. 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 taised from the land, is let fall on the land again ; 

' 	and 
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and winds blowing from the land 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 
sea, having both fires, and particularly a great quantity . 
of the electrical, support theirovaier strongly, raise it 
high, and being moved by winds, may bring it over the 
middle °eke broadest continent from the 'middle of 
the widest ocean. 	- . 	. 

2$. Row 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. 

29. If they are driven by winds against mountains, 
those mountains 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 
and rivers. 	If much loaded, the electrical fire is at' 
once taken from the whole cloud ; and, is leaving it, 
flashes brightly and cracks loudly; the particlesinstant. 
ly coalescing for want of that fire, and falling in a heavy 

f  shower. 
30. When a ridge of mountains thus dams the 

clouds, and draws theelectrical fire, from the cloud first . 
approachipg it; that syhisch 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 east side 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. 

32. If a country be plain, having no mountains to 
intercept the electrified clouds, yet it is not without 
means to make them deposite their water. 	For if an I  
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 electrified Particles of the first cloud close 
when they lose their fire; the particles of the other 
clouds close in receiving 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 lightning. 

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 

vo to I. 	 P 	 balls 

   
  



210 	PAPERS ON PHILOSOPHIVAL SUBJECTS. , 

balls of wood,' or seven peas equal in goodness : so wiiI 
the balls appending to each pasteboard, form equal 
equilateral triangles, one ball being in the centre, and 
six at equal distances from that, and from each other ; 
'and thus they represent particles of air. 	Dip both sets , 
i❑  water, and some adhering to each ball, they will 
represent air loaded. 	Dexterously electrify one set, 
and' its ball will repel each other to a greater distance, 

-enlarging the triangles-. 	Could the water supported by 
seven balls come into contact, it would form a drop or 
drops so heavy as to break: thecohesion it had with the 
balls, and so fall. 	,Let the'two sets then: repregent two 
clouds, the one a sea cloud electrified, the other a land 

1 cloud. 	Bring them within the sphere of attraction; 
and they will draw towards each other, and you will see 
the separated balls close thus; the first electrified ball 
that comes near an unelectrified ball by attraction joins 
it, and giges it fire; instantly they separate, and each 
flies to another ball'of its own party, one to give, the 
other to receive fire; and so it proceeds through both 
sets, but so quick as to be in ‘ manner instantaneous. 
In the cohesion they shake off and drop their water, 
which represents rain. 

55. 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 electrical attraction is far beyond the distance 
of flashing. 
i 56. When a great number of clouds from the sea 
meet a number of clouds raised from the land, the elec-
trical flashes appear to strike in different parts; and as 
the clouds are jostled and mixed by the winds, or 

brought 
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brought near by the electrical attraction, they continue 
to give and receive flash after flash, till the electrical 
fire is equally diffused. 	 . 

37. When the gun-barrel, (in electrical experiments) 
has but little electrical fire in it, you must approach it 
very near with your knuckle before you can draw a 
spark. 	Give it more fire, and it will give a spark at a 
greater distance. 	Two gun-barrels united, and 'as 
highly electrified, will give a spark at a stiligreater dis- 
tance. 	But if 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 

*rack ? 	 . 
38. It is a common thing to see clouds at different 

heights passing different ways; which shews different i 
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 
air so rarefied and forced up, passes northward and 
southward, and must descend in the polar regions, it it 
has nq opportunity before, that the circulation may be 
carried on. 	• 

39. As currents of air,-with the clouds therein, pass 
different ways, it is easy to conceive how the clouds, 
passing over each other, may attract each other, and so 
come near enough for the electrical stroke. 	And also 
how electrical clouds may be carried within land very 
far from the sea, before they have an opportunity to 
strike. 

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 

1,  2 	 arising 
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arising there, 'the electrical fire they brought begins to 
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' of northern 'countries. 	But 
though the light seems to shoot from the north south-
erly, the progress of the fire is really from the south 
northerly, its motion beginning in the north, being-the 
reason that it is there seen first. 

For the electrical fire is never visible but when in 
motion, and leaping from' body to body, or from para-
de to particle through the air. When it passes through 
dense bodies it is unseen. When a wire makes part c4 
the circle, in the explosion of the electrical phial, the 
$re, though in great quantityrpasses,in the wire invisi-
bly ; but in passing along a chain, it becomes visible'as 
it leaps from link to link. In' passing along leaf gilding 
it is Visible : for the leaf-gold is full 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 
a long canal filled with still water is opened at one end, 
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 freethe 
close 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 first in motion, i. e. in the most northern part, and 
the appearance proceeds southward, though the fire 
really moves northward. 	This is supposed' to account. 
for the aurora borealis. 

41: When there is great beat on the laude  in a par,  
cular 
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ticular region (the sun having shone on it perhaps se-
veral days, while the surrounding countries 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 electrified, others not, lightning and 
thunder succeed, and showers fall. 	Hence thunder-,  
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 ever strait, but shows 
crooked and waving in the air. 	So do the flashes of 
lightning; the clouds being very irregular bodies. 

43. As electrified clouds pass over a country, high hills 1. . 
and high trees, lofty towers, spires, masts of ships, chitn-,  
net's, &c. as so many prominencies and points, draw the 
electrical fire, swd the whole cloud discharges there. 	: 

44. Dangerous, therefore, is it to take shelter under 
a tree, during a thunder-gust. 	It has been fatal to 
many, both men and beast.  

4.5. It is safer to be in the open field for another rea-i 
son. 	When the cloaths are wet, if a flash in its way to 
the ground should strike your head, it may run in the : 
water over the surface of your body; whereas if your 
cloa•hs were dry, it would go through the body, because 
the blood and other humours, containing, so much wa-,s 
ter, are more ready conductors. 

Hence a wet rat cannot be killed by the exploding 
electrical bottle, When a dry rat may.* 

• This was tried with a bottle, containing about a quart. 	It is since • 
thought that one of the large glass jars, mentioned in these papers, might 
have killed him, though wet. 

P 9 	 46. Com. 
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46. Common fire is in all bodies, raore.or less, as 
well as electrical fire. 	Perhaps they may be different 
modifications of the same element ; or they may be 
different elements. 	The latter is by some suspected. 
• 47. If they are different things, yet they may and do 
subsist together in the same body. 

48r  When electrical fire strikes through a body, it 
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 	the body will be inflamed. .fire, 

49. When the quantity of Common firean the body 
it 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 fire 
them by the electrical spark.* 	If they are muck 
heated, a small spark will do ; if no* the spark must 
be greater. 

..41. Till lately we could only fire warm vapours ; but 
now we can burn hard dry rosin. 	And when we can 
procure greater electrical sparks, we may be able to fire 
nnt only unwarmed spirits, as lightning does, but even 
-wood, by giving sufficient agitation to the common fire 
contained in it, as friction we know will do. 
• 52. Sulphureous and inflammable vapours, arising 

"from the earth, are easily kindled by lightning. Besides 
,what arise from the earth, such vapours are sent out by , 

* We have sinceSred spirits without heating them, when the weather 
is warm. A little, poured into the palm of the hand, will be warmed auf- 
Icienily by the hand, if the spirit be well rectified. 	Ether takes Ire most 
leadily. 

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 easily 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 cohere (as sun-
chly 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 reiulsion between ;-
the particles of the metal it passes through, the metal 
is fused. 

54. If you would, by a violent fire, melt off the end 1 
of a nail, which is half driven into a door, the heat/ 
given the whole nail, before a part would melt, must -
tarn the board it sticks in; and the -melted part would 
burn the floor it dropped on. 	But if a sword can be 
melted in the scabbard, and money in a man's pocket, 
by lightning, without being either, it must be a cold 
fusion.* 

55. Lightning - rends some bodies. 	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 

.. 
' These facts, though related in several accounts, are now doubted,; 	. 

since it has been observed that the parts ora bell•wire which fell on the , 
floor, being broken and partly, melted by lightning, did actually burn 
into the boards. .(See Philosophical Transactions, Vol. LL part T.1 And 
Mr. Kinnersley has found that a fine iron wire, melted by Electricity, has 
had the same effect. 	 ' 
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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 seldom 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. F. R. S. LONDON. 

Introductory Letter to some additional Papers. 
SIR, 	j" 	Philadelphia, July 29, Imo. 

AS you first put us on electrical experiments, by 
sending to our Library Company a tube, with directions 
how to .use 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 
least it will chew, that the instruments put into our 

9 	 hands 
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I am, Sir, 
Your much obliged bumble 

B. FRANKLIN. 
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5. From these three things, the extreme subtilty of 
. 	the electrical matter; the mutual 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 orlepgtli, within our observation (which bath 
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 
electrical fluid., 	And as a spunge v"could receive 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 

- 	he 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 s.eparate 
r them ; and fastest, if, instead of attraction, there were 

a mutual repulsion among those parts, which would act 
::iri conjunction with the attraction of the spunge : so is

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 sub- 
stance. 	If more is added, it lies, without upon the sur- 

' lace, and forms what we call an electrical atmosphere; . 
-•and• then the body is said tto be electrified. 

8. It is supposed, 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, 8tc. at-
tract and retain it strongest, and contain the greatest 

- quantity. 	 4  

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

tube. 
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tube. 	We know that common matter has near. as 
much as it can contain, because, when we add a little 
more to ally 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 .whets 
'they have electric attnospleres. 	 * 

.10. The beneficial uses of this electric fluid in the 
creation we are riot yet well acquainted with, though 
doubtless such there are, and those very considerable; 
Mit we may see some pernicious consequetices that' 
would attend a much greater proportion of it. 	For, 
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.  ge 
kkose from it, would, by virtue .of their separate elec . 

- trical atmospheres not only repel each other, but be re-
pelled from the earth, and not easily 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 adoring that wisdom which has made all things 
by weight and measure! 	. 	 • 

4 

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 
enter the body, and take place in the centre,, or where 
the attraction is every way equal. 	If more particles 
enter, they take their places where 	the balance is 

between the attraction,. of the common matter, 
And their own mutual repulsion. 	It is supposed they 

form ' 
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form trianglei, whose sides shorten as their number en- 
' crease's; 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. 

142: 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. 
IS. When the quantity' of electrical fluid, taken from 

a piece'  f common matter, is restored 'again; it biters, 
the expanded - triangles, being again,  compressed till 
there-is room for the whole.  

H. 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 sulfate, 
and form an electrical atmosphere. 	Bring A into con- 

• ,taei with B, and half the !electrical fluid is communi- 
-cated, so that each 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 seal, 
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 14 and throrn 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-1 
stance already replete. Without this attraction, it would 
not remain round the body, but dissipate in the air., 	% 

16. The atmosphere of electrical particles surround: 
ing an electrified 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. 	But 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 plain sides, and so from die 
angles of a body of any other form, and still most 
easily from the angle that is•most acute. 	Thus, if a 	' 
b9 fly shaped as A, B, CO), E, in Fig. 8. be electrified, 
or have an electrical atmosphere communicated to it,' 
and we consider every side as a base on which the par- 

' • See page 173. - 
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_ticks rest, and by which they are extracted, 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 II, 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 on ; and 
so on the other side of the figure. 	Now if you would 

. draw off this atmosphere with any blunt smooth body, 
ana,approa- ch the middle of the side A, B, you must 
come very near, before the force of your attracter ex-
ceeds the force or parer with which that side holds its 
k tmosphere: 	Mit there is a small po,'tion between I,' 
13, 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 more ease, or at a greater 
distance.. 	Between F, A, I-I, there is a larger portion 
that has yet a less surface to rest cm, and to attract it; 
here)  therefore, you can get it away still more easily. 
But easiest 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 Alutd, 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 rat) 
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 a 
-Been 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 electrified bodies discharge their atmos-
pheres upon unelectrified bodies more easily, and at a 
greater distance from their_ angles and points than 
from their smooth sides.—Those points will also dis-
charge into the air, whyn the body has too greai .  an 
electrical atmosphere, without bringing any non-elec-
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 dratf  
on as well as throw of 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 unelectrified body will 
draw off the electrical atmosphere from an electrified 
body, farther than a blunter part of the same uneiee- 
trifled body will do. 	Thus, a pin held by die-  bead,, 
and tile 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 cff the electrical atmosphere froth an 
electrified body, an iron crow and a blunt knitting= 
needle held alternately in his hand, and presented for 
that purpose, do not draw with different farces in pro, 

_. 	 . 	portion 
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portion to theii different masses. 	For the man„, and 
what he holds in his hand, be it large or small, are con., 
fleeted with the common mass of unelectrified, matter, 

• and the force with which he draws is the same in both 
cases, it consisting in the different 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.; i. 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 
Morse's tail, a degree of strength not sufficient to pull 

,r' away a handful at once, could yet easily strip it hair by
hair; so a blunt body presented cannot draw off a 
number of particles at once, but a pointed one, with 
no greater force, takes them away easily, particle by 
particle. 	, 

IS. These explanations of the power and operation 
of point, 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 tuOre closely, I must •own I have some doubts 
about them ; yet, as I have at present nothing better 
to offer in their siead, 	do not cross them ottt : 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 
ntantier in which nature executes her laws; it is enough 
if we know the laws themselves. 	It 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 is breaks are 

. - 	 matters 
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matters of speculation. It is a pleasure indeed to know 
theirs, 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 mankind, though • 
we should never be able to explain it. 	The following 
experiments, as well 'as those in my first paper, shroW 
this power. 	I 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. 	It is' 
covered with Dutch embossed-paper, almost totally 
gilt. 	This large metallic surface supports a much• 
greater electrical atmosphere than a rod of iron of SO 
times the weight would do. 	It is suspended by silk 
lines, and when charged will strike, at near two inch*es 
distance, a pretty hard stroke, so as to make on4s ,. 
knuckle ach. 	Let a person standing op 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. 	la. 
the dark you may see the light on the point, when'the 
experiment is made. 	And if the persons 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 ?oil 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 

VOL. i. 	 2 	 towards 
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towards the punch, being attracted while it is charged; 
''but if, at the same instant, a point be presented as be-
lore, it retires again, for the point discharged 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 
scales will move round ,in a circle by the untwisting, 
of the packthread. 	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 electrify one 

r sicale, 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. 	But if a 
- needle 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 upwards, 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 electri-
city on the pasteboard-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 electricity 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 dischirge 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 disa 
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 electrified clouds passing 
over hills or high buildings at too great a height to 
strike, may be 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 
being first deprived -of its fire it cannot, and the punch 
is thereby secured from the stroke ; I say, 'if these 
things are so, may not the knowledge of this power 
of points be of use to mankind, in preserving houses,  
churches, ships, &c. from the stroke of lightning,,  by 
directing is to fix okthe highest parts of those edi.: 
fives, upright rods of iron made sharp as a needlei 
and gilt to prevent rusting, and from the foot of those 
rods a wire down the outside 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 secu?e us from that most sudden 
and terrible mischief I 	 . . 
- 21. To determine the question, whether the clouds 

, 	9 2 	 that 
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that contain lightning are electrified or not, I would 
propose an experiment to be tried where it may be 

d done conveniently. 	On the top of some high tower 
or steeple, place a kind of sentry-box (as in FIG. 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 l0 feet, pointed very sharp at the end. 	If the elec- 
trified 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 near 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 electrified, 
will strike front the rod to the wire, and not Affect 

iiint. 
' 	22. Before I leave this subject of lightning, I may 
mention some other similarities 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, drociped 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. 

' The 

   
  



ELECTRICITY. 	 229.  

The biggest animal we 
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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 loose at each end of the glass. 	Bind 
the pieces - of glass together -from end to end with 
strong silk thread; then place it so as- to be part of 
an electrical circuit, (the ends of gold hanging out, 
being ofase to join with the other parts of the cir:- 
Cult) anti send the flash through- it, from a large elec. 

'trifled jar or sheet of glass. 	Then if your strips of 
glass remain whole, 	you will see that the gold is 
Missing in several places, and instead of it a metallic 
_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 vitri-
fied, or otherwise so driven into the pores of the glass, 
as to be protected by it from the action of the strong- 
est aqua fortis, or aqua regia. 	I 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 pieces ; 
once the upper glass broke into a thousand pieces, 
looking like coarse salt. 	The pieces I send you were 
stained with Dutch gold. 	True gold makes a darker 
stain,, somewhat reddi4i ; silver, a greenish stain. We 
`once took two pieces of thick looking-glass, as broad 
as a Gunter's scale, and six inches long J and placing 
leaf-goldbetween them, put them between two smooth- 
4-plained 1,ieces of wood, and fixed them tight ill a 

1)091c*binder's small press; yet though they were so 

I 	 closely 
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closely confined, the force of the electrical shock shi- 
vered the glass into many pieces. 	The gold was mel- 
ted, and stained iato the glass, as usual. 	The circtun•• 
stances of the breakingof the glass differ much in tnak,-
ing the experiment, and sometimes it does not break 
at all: but this is constant, that the stains in the upper 
and under pieces are exact counterparts of each other.' 
And though I have taken up, the pieces oF glass be, 
tween my fingers immediately after this melting, L 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 rath.er 
like .dust of gold, abundance of its parts being broker 
and driven off; and it will seldom conduct above one 
strong. shock. Perhaps this may be the xeason : When 
there is not a perfect continuity in the circuit, the fir*. 
must leap over the vacancies; there ,is a certain dis-
tance which it is able to leap over according to its 
strength ; if anumber of small vacancies, though each 
be very minute, taken together exceed that distance, 
it cannot leap over them, and so the shock is pre- 
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 see, 
how to account for the situation of the leaf of gold 
suspended between two plates, the upper one cond. 

4 	- 	 finally . 	., 	• 
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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 leaf 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 topped,-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 leaf'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 diicharge can be exactly equal 
to the receipt, the latter being lessened, and the for-
mer encreased ; 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 good. 	Cut a piece of Dutch 
gold; (which is fittest for these experiments on account 
of its great strength) into the form of FIG. 10. the 

7 	 upper 

   
  



ELECTRICITY. 	 233 

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 as that the right-angled Vart may be first raised 
(which is done by covering the acute part with the hol-
low of your hand) and you will see this leaf take place 
much nearer to the upper than the under plate; be-
cause_ without being nearer, it cannot receive so fast 
at its right-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 plate;,, 
because, otherwise, it receives faster at its acute point, 
than it can discharge at its right-angled one. 	Thqs 
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 between 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 foor 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; i1 
will then take place under the prime cenductor, at 
perhaps a quarter or half an inch distance, and keep a 
continual shaking of its tail like a fish, so that it 
animated. 	Turn its tail towards the prime conductor, 
and then it flies to your finger, and seems to nibble it. 
And if you hold'a plate under it at six or eight inches 

. distance and tease turning the globe when the electri- 
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.hlunt- 
Ing or sharpening the heads or tails of these figures, 
you may make them take place as desired, nearer or 
farther front-the electrified plate.  

e7, 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, 8c,c. attract and retain 
it strongest, and contain the greatest quantity. 	This 
latter position, mar seem a par'adox to some, being 
contrary to the hitherto received opinion; and there-
fore I shall now encleay.our to explaikit. 

' 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. 	I- 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 electrical fluid so easily per- 
iades 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 so escape into the floor ? Woula 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 e 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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crack with the greatest freedom, and such 'i bottle we 
know can never he 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* ? • 

.f..)9. It is jrue, there is an 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'  ass 
through the glass. 	It is this : place the bottle on a 
glass stand, under the prime conductor, suspend a but= 
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 ballet 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 tlk: fire that thus leaves the bottle, though 
the same in quntity, cannot be the very same fire that 
entered at the wire, for if it were, the bottle would r& 
main uncharged.  

30. If the fire that so leaves the bottle be not the 
same that is thrown in through the wire, it must be • 
fire that subsisted in the bottle (that is, in the glass of 
the bottle) before the operation began. 

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

• See the first sixteen Sections of the former paper, called Farilzfr Ss. 
periments, &c. 

t See Sect. 10. of Further Experiments, &c: 	 „ 
because 
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because a great quantity is thus discharged, even from 
very thin glass. 	. 

32. That this electrical fluid or fire is strongly at-
rractei by glass, we know from the quickness and vio. 
lence' with which it is resumed by the part that had 
been deprived of it, when there is an opportunity. 
And by this, that 'we cannot form 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. 
Its pores are filled with it as full as 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 way of moving the electrical fluid in 
glass, but one ;,thatis, 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 ()flee glass into 
the non-electric on that side from when,e 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 
glass.)  nor less than,be ore, just as much, having left' it r ' 
on one side as it received on the other. 
...3.3. I feel a want of terms here, 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,outO Or inner surface of the phial, I mean length, 

breadth,' 
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4". 

breadth, 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, I guess from its never showing a rough face when 
it breaks, but always a polish; and from the smallness 
of its particles I suppose the pores between them must 
be exceedingly small, which is the reason that aqua-
fortis, nor any other menstruum we have, can enter to 
separate them and dissolve the substance ; nor is any 
fluid we know of, fineenough to enter, except common 
fire, and the electric fluid. 	Now the departing fire, 
leaving a vacuum, as aforesaid, between these ,pos, 
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 
a 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 
so narrow, that the particles of the electrical fluid, 
which enter both surfaces at Abe 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 ohe 

- 	another` 
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another. 	The particles; of the electric fluid have a 
mutual repellency, but by the power of attraction in-_ 
the glaiS they are condensed or forced nearer to-  each 
other. 	When the glass has received, and, by its  , 	 at- 
traction, forced close 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 quantitr; 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 thote of the other; 
but, if a greater quantity is forced into one surface 
titan 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 therebe 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 iti.its other surface, by the 
additional repellency of which the vacuum had been 
occasioned. 	For experiments favouring (if I may not 
st}y 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. 
4.. Let us onow see how it will account for several' 

'other appearances.—Glass, a body extremely elastic, 
0,114 
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(and perhaps its elasticity may be owing in some de, 
gree to the subsisting of so great a quantity of this re-
pelling fluid in its pores) musts  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 foi more of that, fluid, whichis 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 
filled, 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- co116- 
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 receivinglt, 
and carrying it away from the rubbed 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 charged part of, the globe comes 

" In the dark the electric fluid may be seen on the cushion in two 
semi-circles or half-moons, one on the fore-part, the other on thfi back 
part of the cushion, just where the globe and cushion separate. 	In the 
fore crescent the fire is passing out of the 'cushion into the glass; in the 	. 
other it is leaving the glass, and returning into the back part of the en- 
shien. 	When the prime conductor is applied to take it of the glass, the 
back crescent disappears. 

. 	 round•- 
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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 given, that I 
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 into the non-electric 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 
again 'what it had given to the non-electric 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-electric lining, so it 
will represent the Leyden bottle. 	Leta second person 
touch the wire while you rub, and the fire driven out -
of the inward surface when you give the strokes  will 
pass through him into the common mass, and return 
through him when the inner surface resumes its quan-
tity, and therefore this ngw kind of Leyden bottle can- 
not be so charged. 	But thus it may : after every 

' stroke, before you pais your hand up to make another, 
Iet a second person apply his finger to the wire, take 
the spark, and then withdraw his finger; and so on till 
be has drawn a number of sparks; thus will the inner 

• Gilt paper. with the gilt face next the glass, does well. 
surface 
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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 grasping it in your band' you may receive 
a shock by applying the finger of the other hand to 
the wire; for now the vacant pores in the inner sur-
face resume their quantity, and the overcharged pores 
in the outer surface discharge that overplus; the equi-
librium being restored through 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 air resists in motion; for 
being itself an electric per se, it does not 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 tube, 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 
repelled 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 

>- 
• See Furth? Experiments, Sect. 15. 	 . 

VOL. I. 	 R 	 seen, 
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seen, in which glass and electricity are concerned, are, 
I think, explained with equal ease by the same hypo- 
thesis. 	Yet, perhaps, it may not be a true one, and I 
shall be obliged to him that affords me a better. 

55. Thus I take the difference between non electrics, 
and-  glass, an electric per se, to consist in these two par- . 
ticulats. 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 agaiaresume; but of glass you can 
only lessen the quantity contained in one of its surfar 
ces ; and not that, buCby supplying an equal quantity . 
at the same time to the other surface; so that the whole 
'glass may always have the same quantity iiv the two 
surfaces, their two different quantities being added to- 
gether. 	And this van 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 Bart of the circle in the experi- 
ment of the shock. 	But glass, from the smallness of 
its pores, or strongest attraction of what it contains re- - 
fuses to admit so free a motion; a gldis rod 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 bee the impossibility of success in the 
experiments 
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experiments proposed, to draw out the effluvial virtues 
of a non-electric, as cinnamon, for instance, and mix-
ing them with the electric fluid, to convey them with 
that, into the body, by including it in the globe, and - 
then applying friction, &c. 	For though the effluvia 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 from 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 effluvia toge- ' 
tiler, 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- 

n pentine, and carried another -chain from the oil of tur- - 
pentine to the floor, taking care 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--  . 
trifled. 	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 as 

It 2 	 ' 	• electric 
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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 effect the body of a 
`person electrised. 	I likewise put into a phial, instead 
of water, a strong purgative liquid, and then charged 

i fite phial, and 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 
'it when discharging, yet no other effect followed than 
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 
operations 
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operations of this electric fluid, and relate the variety 
of little experiments we have tried. 	I have already 
made this 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 spirits will 
fire by the electric spark in the summertime, without 
heatirtg thekn, when Fahrenheit's thermometer is above 
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: 
i 

Proving that the Leyden Bottle has no more electricaVire in it' 
when charged, than before : nor less when discharged: flat, in 
discharging, the Fire ,does not issue from the /fire and the 
Coating at the same Time, as some have thought, but that the 
Coating always receives what is discharged by the 'fire, or an 
equal ivantity ; the outer Surface being always in a negative' , 
State of Electricity, when the inner Surface is in a positive 
State. 

PLACE a thick plate of glass under the rubbing 
cushion, to cut off the communication of electrical fire • 
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 R s 
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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 axed to the outside of the curve, to hold it by; 
and apply one end'  f 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 riot 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 dis- 
charged fire from both coating and* wire, the balls 
would be more electrified, and recedefartlfer; for none 
of the fire can escape, the wax handle preventing. 

'• 	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 

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. 

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

Accumulation of the electrical Fire proved to be in the electrified 
Glass.—Effect of Lightning on the Needle of Compasses, ex-
plained.—Gunpowder fired by the electric Flame. 

I 
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 questi9n,— Whether the 
accumulation of the electrical fire be in the electrfied 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 Esperiments,lee. 
R 4, 	 mine • 
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mine whether the accumulation was in the glass or the 
non-electric ; so the placing another person between 
them, standing on wax, with a bason in his hand, into 
which the water front the phial is poured, while he at the 
instant tf pouring presents a finger of his 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. 

Jane '29, 17.51. 	In Capt. Waddell's account of the 
,effects of lightning on his ship, I could not but take 
notice of the large coinazants (as he calls them) that 
settled on the spintles at the top-mast head, 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 
name betokening the great quantity of electricity 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 
mastsof 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 electricity we have (here at Philadelphia) 
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 front four large glass jars; sent through a 
fine sewing-needle, gives it polarity, and it will traverse 

. when 
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*hen laid on water.—If the needle, when struck, lies 
east and west, the end entered by the electric blast 
points nortb.—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 needle is 
struck lying north and south, weakest when lying east 
and west ; perhaps if the foice was still greater, the 
south end, entered by the fire (when the needle 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. 	r 	4 

In these experiments the ends of the needles are 
sometimes finely blued like a watch-spring by the elec-
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. 	Sometimes the 
surface on-the body of the needle is also rdn, and ap-
pears blistered when examined by a magnifying glass; 
the jars I make use of hold seven or eight gallons, and' 
are coated and lined with tin foil; each of them takes 
a thousand turns* of a globe nine inches diameter to 

. charge it. 	 I send 

* The cushion being afterwards covered with a long flap of buckskin, 
which might cling to the globe; and care being taken to keep that flap of. 

*doe 
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I send you two specimens of tin-foil melted between 
glass, by the force of two jars only. 

1 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 :—.l4 
small cartridge is filled with dry powder, hard rammed, 
so 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 foul 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 it, and the explo-
sion of the powder is at the same instant with the crack 
of the discharge. 

Your's, &c. 
B. FRANKLIN. 

TO C.. C •. ESQ. AT NEW 'YORK, COMMUNICATED TO 
MR. COLLINSON. 

Unlimited Nature of thielearie Fluid. 

SIR, * 	 Philadelphia, 1751. 
,1. 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 electrid fluid was obtained, as that ISO turns were sufficient. 

17U..  
* Cadwallader Colden, who was afterwards lieutenant-governor of 

New-York. 	Editor. - 	 , 
t 	 queries 
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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 between what is called electric& per se, and non- 
electrics. 	When you have had time to read and consi- 
der these papers, I 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 
much obliged to you for such 'remarks, objections, trz.c• 
as may occur to you.—I forget whether I wrote to you 
that I have melted brass pins and steel needles, -in,, 
verted the poles of the magnetic needle, given a mag-
netism and polarity Co needles that had none, and fired 
dry gunpowder by the electric spark. 	I have five bot- 
tles that contain eight or nine gallons each, two of' 
which charged are sufficient for those purposes :i  but I 
can charge and discharge them altogether. 	Thire 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 kfinituna, 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 seem 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 gays, had only learnt to thunder and lighten a lit-
tle round the head of a cabbage, 

- I am, with sincere respect, 
Your most obliged humble servant, . 

B. FRANKLIN'. . 
QUERI ES 
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QUERIES AND 	ANSWERS REFERRED TO IN THE 
FOREGOING LETTER. 

The'Terms, electric per se, and non-electric, improper.--New 
. Relation between Metals and Water.—Efects of Air in elec-

trical Experiments.—Experiment for discovering more of the 
2ualities of the electric Fluid. 

Query, WHEREIN consists the difference between 
an electric and a non-electric body? 

"homer. The terms electric per se, and a non-electric, 
were first used to distinguish bodies, on a mistaken sup-
position that those called electrics per se,; alone con-
tained electric matter in their substance, which was ca.; 
pable of being excited by friction, and of being pro-
duced or drawn from them, and communicated to those 
called _ non-electrics, supposed to be destitute of it: 
for the glass, &c. being rubbed, discovered signs of 
having 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 matter 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 matter in them, 
since they apparantly afforded none but what they first 
extracted'from those which had been called non-elec- 
tries. 	But some of my experiments show, that glass' 
contains it in great quantity, and I now suspect it to 
be pretty equally diffused in all the matter of this ter- 
ragneous 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.cost- 
ductor and non-conductor may supply their place. 	If 
any portion of electric matter is applied to a piece of 
conducting matter, it penetrates and flows through it, 
or spreads equally on its surface; if applied to a piece 
of non-conducting matter, it will do neither. %Perfect 
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 
passes 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 penetrates, passes through, nor spleads on the sur- 
face, but remains in drops where it falls.. 	See farther 
on this head, in my last printed piece, 'entitled, Opini-
ons and Conjectures, Bic. 1749. 

Query, What are the effects of air in electrical ex-
periments ? 

Answer. All I 	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 baying 
discovered diet melted wax and rosin will alsv conduct,, 	. 

Dry 
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Dry air-assists in co*ing ,the electrical atmosphere to 
the body it Surrouncs, and prevents it's dissipating: for 
in vacuo it quits easily, and points operate stronger,' 
i.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. 	I question whether the 
strongest dry north-wester* would dissipate it. 	I once 
electrified a large cork-ball at the end of a silk thread-
three feet long, the other end of which I held in my  fin-
gers, and wh irl'd it round like a sling onehundred times, 
in the air, with the swiftest motion I 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, I 
mean the dryest we have : for perhaps we never have 
itny perfectly free from moisture. An electrical atmos-
phere raised round a thick wire, inserted in a phial of 
sir, drives otit none of the air, nor on withdrawing that 
atmosphere will any air rush in, as I have found by a 
curious experiment t accurately made, whence we 

- 	 concluded 

• • A cold dry wind of North America. 
t The experiment here mentioned was thus made. An empty phial was 

stopped pith a cork. 	Through the cork passed a thick wire, as usual it 
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- t  
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 silve 	or iron 
will be the same, whether the bullet be lead, br ss, gold, 
or silver. 

'On a silver bullet there will also appear a small spot, 
as well as on the plate below it. 

the Leyden experiment, which wire almost reached the bottom. 	Through 
another part of the cork passed one leg of a small glass syphon, the other 
leg 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 shale red ink in a tea-spoon was applied to the *petting of the oilier 
leg of the syphon; so that as the air within cooled, a 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 cer-
tain part of the leg. But the warmth of a finger applied to the phial would 
cause that drop to descend, 'as the least outward coolness applied would 
make it ascend. 	When it had found its situation, and was at rest, the 
wire was electrified by. a communication from the prime conductor. 	This 
was supposed to give an electric atmosphere to the wire within the bottle)  
which might likewise rarefy the included air, and of course depress the 
drop of ill in the syphon, 	But no such effect followed. 

To 
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TO C. C. ES Q. AT NEW YORK. 

Mistake, that only Metals and Water were Conductors, rectified, 
—Supposition of a Region of electric Fire above our Atmos-
phere.—Theorem concerning Light.—Poke-Weed a Cure for 
Cancers. 

Read at the Royal Society, Nov. 11, 1756. 
a 

Sin, 	 Philadelphia, April QS, 1752. 
IN considering your favour of the 16th 'past, 1 re-

collected my having wrote you answers to some que-
ries concerning the difference between electrics per se, 
and non.electrics, 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 electrics per 
se, which would not conduct the electric fluid : We 
once imagined that only such bodies contained that 
fluid ; afterwards, that they had none of it, and only 
educed it from other bodies : but further experiments 
sheaved our mistake. 	It is to be found in all matter 
we know of : and the distinctions' of electrics per se, 
and non-electrics, should now be dropt as improper, 
and that of conductors and non-conductors assumed in its 
place, as I mentioned in those answers.  

I do not remember any fexperiment by which it ap- 
peb.red that high rectified spirit will not conduct ; per- 
haps you have made such. 	This I 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 04. 	Editor, 
6 	 - 	 pretty 
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Pretty well. 	Glass will do it when only red hot. 	So 
that my former position, that only metals and water 
were conductors, and other bodies more or less such, 
as they partook of metal or moisture, was too general. 

:Your conception of the electric fluid, that it is in-
comparably more Subtle than air, is undoubtedly just. 
It pervades dense matter with the greatest ease; but it 
does not seem to mix or incorporate willingly with 
mere air, as it does with other matter. 	It will not rink 
common matter to join with air. 	Air obstructs, in 
some degree, its motion. An electric atmosphere can-
not be communicated at so great a distance, through 
intervening air, by "far, as through a vacuum.—Who 
knows then, but there may be, as the antients thought, 
a region of this fire above-our atmosphere, prevented 
by our air, and its own too great distance for attrac-
tion, from joining our eolith? Perhaps where (the at-
mosphere is rarest, this fluid may be densest, and nearer 
the earth where the atmosphere grows denser, this fluid 
may be rarer; yet some of it be low enough to attach 
itself to our highest clouds, and thence they becoming 
electrified, may be attracted by, and descend towards 
the earth, and discharge their watery contents, toge- 
ther with .that etherial fire. 	Perhaps the aurora bo. 
reales are currents of this fluid in its own region, above 
our atmosphere, becoming from t134r motion visible- 
There is no end to conjectures. As yet we are but no-
vices in this branch of natural knowledge. 

You mention several differences of "salts in electrical 
experiments. 	Were they all equally dry ? Salt is apt 
to acquire moisture from a moist air, and some sorts 
more than others. 	When perfectly dried by lying be- 

VOL. I. 	 s 	 fox 
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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. 
Vic fluid from non-electrics, as, well as that which has 
been worn.  

I wish you had the convenience of trying the expe-
riments you seem to have such expectations from, upon 
various kiniis'ot spirits, salts, earth, &c. 	,Frequently, 
in a variety of experiments, though we miis ,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 theorem concerning light. It is very curious, But 
I must own I am much in the dark about light. 	I am 
not satisfied with the doctrine that supposes particles 
of matter called light, continually driven off from the 
sun's surface, with a swiftness so prodigious I Must not 
the smallest particle conceivable have, with such a mo-
tion, a force exceeding that of a twenty-four pounder, 
discharged from a cannon ? Must not 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 drivel before them, of 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 phenomena 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..., 
teed to the eye? Some diamonds, if rubbed, shine in 
the dark, without losing any part of their matter. 	I 
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 ant 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 appearances of different icOlours ? 
I think the electric fluid is always the same; yet I find 
that weaker and stronger sparks differ in apparent cot 
lour, some white, blue, purple, 	red ; 	the strongest, 
white; weak ones red. 	Thus different degrees of vi, 
bration given to 'the air produce the seven different 
sounds in music, analogous to the seven colours, yet 
the medium, air, is the same. 

If the Sun is not wasted by expence of light, Lean 
easily conceive that he shall 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 
does not annihilate them. , Water, by heat raised in 
vapour, returns -to the earth in rain ; and if we could 
collect all the particles of.  burning matter that go off 
in smock ; perhaps they might, with the ashes, weigh 

s 2 	 • 	as 
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as 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- 
lysed sulphur, and find it composed, in certain propor-
tions, of oil,' salt, and earth; and having, by the ana-
lysis, discovered those proportions, 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 longerl.supported, they descend to the Sun; and are 

'burnt over again. • Hence the spots appearing on his 
lace, which are observed to diminish daily-in size, 
their consuming edges being of particular bright- 
ness. 	. 	 . 

It is well we are not, as poor Galileo was, subject to 
4be inquition for philosophical heresy. 	My whispers 
against the orthodox doctrine, in private letters, would 
be dangerous; but your writing and printing would 
be bighly criminal. 	As it is, you must expect some 
censure, but one heretic Will surely excuse another. 

I am heartily glad to hear more instances of the suc-
cess of the poke-weed, in the cure of that horrible evil 
to the human body; a cancer. 	You will deierve highly 
of mankind for the communication. 	Bnt I find in 
Boston they are at a loss to know the right plant, some 
asserting it is what they call illechoachan, others other 
things. 	In one of their late papers it is publicly re- 
quested that u perfect description may be given of the 
plant, its places of growth, &c. 	I have mislaid the 

4 	 paper, 
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paper, or would send it to you. 	I thought you had 
,described it pretty full*. 

I am, Sir, &c. 
. B. FRANKLIN. 

r 
MR. B. KINNERSLEY, AT BOSTON, TO BENJAMIN 

FRANKLIN, ESQ. AT PHILADELPHIA: 

New Experiments.—Paradoxes inferred front them.—Difftrence , 
in the Electricity of a Globe of Glass charged, and a Globe of 
Sulphur.—Difficulty of ascertaining which is positive and which 
negative. 

. 	., 
SIR, 	 Feb. 3, 175'2. 

I HAVE the following experiments to communi- 
cate: I held in, one hand a wire, which was fastened j 	.  
at the other end to the handle of a pump, in order to 
try whether the stroke from the prime conductor,, . 
through my axms, would be any greater than when 

* As the poke-weed, though out of place, is introduced here, we shall 
translate and insert two extracts of letters from Dr. Franklin to N. Du-
bourg, the French translator of his works, on' the same subjeet. 

• 
"LONDON, MARCH 27, 1775. 

4,  I apprehend that our poke-weed is What the botanists term phytolacca. 
This plant bears berries 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 cared. 	I am not quite certain of the facts;. all that I know 	. 
is, that Dr. Colden had a good opinion of the remedy. 

LONDON, APRIL 23, 1773. 
" You_will see by the annexed paper by Dr. Solander, that this herb, 

poic-weed, in which has been found a specific remedy. for Cancers, is the 
toest common species of phytolacca: 	(Phytolacca decandria I,)" 	: 	... 

, 	 . 	 Editor.. 

S 2, 	 conveyed 

   
  



262 - PAPERS ON PHILOSOPHICAL SUBJECTS. 

conveyed only to the surface of the earth, but could 
' discover no difference. 

I placed the needle of a compass On the point of a 
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 preented to it rubbed amber, sealing-
wax, alnd 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 . 

ras at first; and while thus repelled by the rubbed glass 
or china, either of the others when tubbed would at- 
tract'it. 	Then I electrified the ball, with the fire 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 rUbbedielectrics, 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 experiments surprised me very much, and 
have induced me to infer the following paradoxes. 

:: 	I. 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 
chain 
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chain from its coating to the table, and only one of the 
globes be made use of at time, et) turns of the wheel, 
for instance, will charge it; 	after which, so many 
turns of the other 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 hecotne.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 charged 
it before, will now discharge it; and the same number 
repeated, will charge it again. 

5. When each globe communicates with the 	atue . . 
prime conductor, having a chain hanging from 	t 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. . 	, 	• 

I should .be glad if you would send to any 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 sulphur will do bet" 
ter. 	If,, as I 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. 

1 am, Sz.c.  
E. KINNERSLEY, 

i 4 
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TO MR.. E. KIIINERSATIY, AT BOSTON.' 

Probable cause of the Different Attractions and [Repulsions of 
the two electrified Globes mentioned in the two preceding Let- 
.ters. 

San, • 	Philadelphia, March 2, 1752. l 
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 riteatuime I suspect, that the different attrac-
tionS and repulsioni you observed, proceeded rather 
from the greater or smaller quantities of the fire you . 
obtained from different bodies, than from its being of 
a different -kind, or .baying a different direction. 	In 
haste, 

I am, Etc. 
B. FRANKLIN. 

. 	. 
TO MR. E. KINNERSLEY, AT BOSTON. 

Rations for supposing, that the glass Globe charges positively, and 
the Sulphur-negatively.—Mint respecting a leather` Globe for 
Experiments twhen travelling. 

SIR,- 	Philadelphia, March 16, 1752. 
HAVING brought your brimstone globe to work, 

I 'tried one of the experiments you proposed, and was . 	. 
agreeably surprised to find; that the glass globe being 
at one end'of .the conductor, and the sulphur globe at 

the * 
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' the other end, both globes in motion, no spark could 
be obtained froni the conductor, unless when one globe 
turned slowcr, 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- 	. 
for 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 vice 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 
coating, by the glass globe alone. 	And two phials 
charged, 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. 	 s rf 	i 

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. 	I. 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 easily part with a•quantity of elec-
trical fluid they have and bold attracted within their 
substance, as they can receive an additional quantity . 
upon their surface by way of atmosphere: 	Therefore • 

so 
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so much cannot be drawn out of the conductor, as 
can be thrown on it. 	2. I observe that, the stream or 
brush of fire, appearing at the end of a wire, connect-
ed with the conductor, is long, large, and much di-
verging, when the glass globe is used, and makes a 
snapping (or rattling) noise f but when the sulphur one 
is used, it is short, small, 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, smell, 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 6ontrary appears, it 
seems to be drinking in. 	3..I observe, that when I 
bold 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, 
mare 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 neither 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 
lryi ng. 	 . 

k 	 In 
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In your journeys, your glass globes meet with acci-
dents, and sulphur ones are heavy and inconvenient.—
eutly. 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 tl.  
done; but have not time to add more than that I am, 

Yours, &c. 
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.] 

TO PETER COLLINSON, ESQ. F.-R. S. LONDON. 
Electrical Kite. 	v 

SIR, 	 Philadelphia, 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 by means of 

*The discoveries of the late ingenious Mr. Symmer, on the positive 
and negative electricity produced by the mutual friction of white and 
black silk, &c. afford hints for farther improvements to be made with this 
Wm. 	 . . 

pointed 
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pointed rods of iron erected on high buildings, &c. it 
may be agreeable to the curious .to be 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 thef 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 

t appears 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 sodn-  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 art approaching finger. 	And 
when the rain has wetted the kite and twine, so that it 
can conduct the electric fire freely, you will find it 
stream out plentifully 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 experiments be per. 
formed, which are usually done by the help of a rubbed 
glass globe or tube, and thereby the sameness of the 
electric matter with that of lightning completely sle- 
monstrated.  

. B. FRANKLIN.. 

- TO PETER COLLINSON, ESQ. _P. R. S. LONDON. 

Hypothesis, of the Sea being the grand Source of Lightning, re- 
tracted. 	Positive, and sometimes negative, Electricity of the 
Clouds discovered.—New Experiments and Conjectures in 
Support of this Discovery.— Observations recommended for 

'ascertaining the Direction of the electric Fluid.—Size of .Rods 
i, for Conductors to Buildings...:Appearance of a Thunder-Cloud- , described. 

r 
,S1R, 	 Philadelphia, September .3, 1x5:!. 

IN my former paper on this subject, written first iii 
1747, enlarged and sent to Englandin 1749, I ccinsi- - 
dered the sea as the. grand • source of lightning, ima-
gining its luminous appearance tobe owing to- electric 
fire, produced by friction between the particles of water' 
and those of salt. 	Living far from the sea, I had then 
no opportunity of making experiments on the sea-, 
water, and so einhfaced this opinion too hastily. 	- 

For in 1750, and 1751, being occasionally on the 
sea-coast, I found, by experiments, that sea-water in 
a bottle, though at first it would by agitation appear 
luminous, yet in a few hours it lost that virtue : hence,' 

'arid from Misr  that I could-not by agitating a solution 
, 	. of , 
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of sea-salt in water produce any light, I first began 
to doubt of my former hypothesis, and to suspect that 
the luminous appearance 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, &c. 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 become electrified. 

If this were so, I imagined that by forcing a constant 
violent stream of air against my prime conductor, by 
bellows, I should electrify it , negatively; the rubbing 
particles of air, drawing from it part of its natural 
quantity of the electric fluid. 	I 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 obr  
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 lightning they 
would suddenly stop ; and at other times, when they 
had not rang before, they would, after a flash, such 
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 clouds 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 electricslass 
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 I was 

Ole to obtain was so small, and the charge so weak, 
that 

   
  



	

UN 	PAPERS ON rBILO-SOtHICAL SUBJECTS. 

	

- 	 . 
that I could not satisfy myself: yet I sometime saw 
What heightened my suspicions, and inflamed my cu- 
riosity. 	, 	 . , 

At last, on the 1.42th of Apri1,11753, 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 surprise and pleas-tire, the cork ball play 
briskly between them; and was convinced that one 
bottle was electrised negatively. 

I repeated this experiment sevetal 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 positivek, I 
concluded that the clouds are always electrised nega. 
lively, or have alwa3 s in them less than their natural 
quantity of the electric fluid.. 	 _ 

Yet notwithstanding so many experiments, it 'seems • 
I concluded too soon ; for at last, June the 6th, in tt-' 
gust which continued from five o'clock, P.M. to seven, 
I met with one cloud that uis electrised positively, 
though several that passed over my rod before, during 
the same gust, were in the negative state. 	This was 
thus discovered : 

I had another concurring experiment, ivhich I often , 
repeated, to prove the negative state of the clouds,. 
viz. while the bells were 	ringing; 1 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-
city from them must be so too; and then the midi- 

tiona 

   
  



ELECTRICITY. 	 27.5 
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 rod, 
and bring that into the same negative state with them-
selves, and then the wire of a positively charged phial, 
supplying the 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 dee-
tile fluid streaming from 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 phials, or, 
as I -call it, charged them negatively. 	i 

At length, while I was charging a phial by my, glass . 
globe, to repeat 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 
so ; 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 

TOL. I. 	 T 	 me 

   
  



t74 PAPERS ON PHILOSOPHICAL SUBJECTS. 

'me to this! 	That .the clouds of a thunder-gust are most' 
commonly in a negative state of electricity, but sometimes in. 
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. Kidnersley 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, it is 
the earth that strikes into the clouds, and not the clouds 
that strike into the earth. 

Those who are versed in electric experiments, 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, &c. 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 
sea, 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 light gained from these experiments 
makes no alteration in' the practice, it makes a consi- 
derable one in tne theory. 	And now we as much need 
an hypothesis to explain by what means the clouds be- 

come 
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come negatively, as before to shew how they became 
positively electrified. 

I cannot forbear venturing some few conjectures ott 
this occasion: 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. 

I 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 iii 
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 of the electric fluid than a 
solid foot of some other kind of common matter;'ana 
a 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. 
' For 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 
so 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 portion of common matter will 
absorb no more. 

Bodies of different kinds having thus attracted and 
absorbed what I call their natural quantity, is e. just as 
much of the electric fluid as is suited to their circum• 

' I' 2 	 stances. 
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stances of density, rarity, and power of attracting, do 
not then. show any signs of electricity among each 
other. 	 • 	 , 

And if more electric fluid be added to one of these 
bodiei, it does not enter, but spreads on the surface, 
forining an atmosphere i 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 male use of the same comparison, 
to illustrate farther my meaning in this particular. 

When a sponge 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 stale. 	. 	 . 4  

If more squeezed and condensed, some of the water 
will come out of its .inner parts, and flow on the 
surface. 	- 	 . 

If the pressure4.  of the fingers be entirely removed, 
q 	n 

the spunge will not only resume what was lately forced 
out;-  but attract an additional quantity. 

, 	As the spunge in its rarer state will naturally attract 
and absorb more water, and in its denser state will na-
turally attract and absorb less water; we may call the 
quantity it attracts 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. 

WI hen the same pottion of water is rarefied. 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 absorbingin 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 font the earth, 
may strike into other clouds that have not been sup-
plied, or not so much supplied; and those td others,. 
till an equilibrium is produced among all the cloads ,  
that. are within striking distance of each other. 

The cloud thus supplied, hdving parted with much 
of what it first receivd, 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 globes  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 

T 3 	 .,we • 
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• we found a cloud electrised positively, 1 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 anotectrio 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 receiving and 
retaining more or less of the electric fluid on its sur-
face, I would relate the following experiment : I placed 
a clean wine glasi 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 I 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 another 
thread of fine raw silk,1 suspended .a small light lock 
of -Cotton, so as that when it hung perpendicularly, it 
came in contact with the side of the 	an.—Then ap-
proaching the wire of a-charged phial to the can, I gave 
it a spark, which flowed round in an electric attnos-
phere ; 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 .chaini the atmosphere of the van diminished by ...  
cowing 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 
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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 the atmos-
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 
{:an when the chain was drawn up, and receding when 
at 	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 objection arises to the new 
hypothesis, and it is this 1 If water, in its rarefied state, ", 
as a cloud, requires, and Av ill absorb more of the electric 
fluid than when in its dense state as water, why does it 
not acquire froin 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 solutionp.  atisfactory to myself: 1 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 if to the curi- 
. 	 T 4 	 ' 	ous 
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OM 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, 
&c. while such fluid passes in small quantity, the inutu-,  
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 bole 
isr struck through pasteboard; by the electrified jar, if , 	.. , , the surfaces of the pasteboard are not confined or com-
pressed, there will be a bur rai,sed 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, 
i$ the effect of the explosion every way from the centre 
.of the stream; and not an effect of the direction. 

In every stroke of lightning, I am of opinion that 
''$he stream of the electric fluid, moving to restore the 

equilibriam 
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equibrium between the cloud and the earth, does 
always previously find its passage, and mark out, as 1. 
may say, its own course, taking in its way all the con• 
ductors it can fiud, such as metals, damp walls, moist 
wood, Ste. 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 impercept►bly, 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 mate- 
rials. 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 eciii-
librium so fast as to prevent a stroke, or by conducting 
it in the substance of the rod as far as the rod koes, 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 glasi jars, such as I 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 colour of gold, and on an octavo book 
is not itt the whole an inch square, arid therefore not 

9 	 - 	. 	the 
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the thirty-sixth part of a grain, according to M. Reau. 
Tour ; yet it is sufficient to conduct the charge of five 
large jars, and how many more I know note 	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 metal be required to conduct a great quan-
tity of electricity, and, at the same time, keep its own 
substance firm 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, though 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 passage or compleat 
metal communication, I should think a vast quantity 
would be conducted in a short time, either to or flour 
a cloud, to restore its equilibrium with the earth, by 
means of a very small wire 't and therefore thick rods 
should seem not so necessary.—However, as the quan-
tity of lightning di4charged 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, being least apt to fuse) 
is cheap, it may be well enough to provide a larger ca-
nal to guide thaliMpetuous blast, than we imagine ne- 
• cessary :'for, though one middling wire may be suffici-

ent, 
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cut, two or three can do no harm. 	And time, with - 
careful observations -well compared, will at length point 
out the proper size to greater certainty. 

Pointed-rods erected on edifices may likewise often 
prevent a stroke, in the following manner : 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. 
These, 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 elettcls 
do towards the earth) being attiacted by it : but on 
presenting a sharp point erect under the lowest, it will . 
shrink up to the second, the second to the first, and all 
together to the prime conductor, where they will conti-•,  
nue'as long as the point continues under them. - May 
not, in like manner, the small electrised clouds, whose 
equilibritim with the earth is soon restored by the point, 
rise up to the main body, and by that means occasion 
so large a vacancy, as that the grand cloud cannot 
strike in that place? 

These thoughts, my dear friend, are many of than 
crude and hasty; and if I were merely ambitious of_ 
acquiring some reputation in philosophy, I ought to 
keep them by me, till corrected and improved by time, 
and farther experience. 	But since even short hints and 

I 	 imperfect 
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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 diiquisition, _ 
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 
'pbilosopher. 

B. FRANKLIN. 

TO PETER COLL1NSON, ESQ. F. R. S. LONDON. 

Additional Proofs of the positive and negative State of Electricity 
in the Clouds.—New Method of ascertaining it. 

SIR, 	 Philadelphia, April IS, 1754. 
t 

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 
many. 

Once this wintier the bells rang a lOng time, during a 
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 beard all over the house : but by all his observa-
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- 

shift 
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sitive. 	About a fortnight after that, he made another 
observation of the same kind; and last Monday after-
noon, the wind blowing• hard at S. E. and veering 
round to N. E. with many thick driving 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 edge of the rod-bell : then whenever 
the bell is electrified, whether positively or nega4vely,,  
the little 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 your side till it is 
electrified, then present it to the cork-ball. 	If the 

in the ball is positive, it will be repelled from 
the glass stopper as well as from the bell. 	If negative, 
it will fly to the stopper. 

B. rRANKLIN., • . 
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ELECTRICAL EXPERIMENTS, 
With an attempt to account fortheir several phenomena. together 

-with some observations on thunder-clouds, in further confirma-
tion ef Mr. Franklin's observations on the positive and negative 
electrical state of the clouds, by John Canton, M. A. and 
F. R. S. 

Dec. 6, 17.53. 

EXPERIMENT I. 

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; let it 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 II. 

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 doz4 for some time, after the tube is 
taken away. 	 . 

As the balls in the first experiment are not insulated, 
they cannot piofierly 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. 

   
  



ELECTRICITY. 	 231 

particles. 	It 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 power of that 
which surrounds them ; though some, perhaps, 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, must be 
in a much more dense part' of the atmosphere of the 
tube, before they will repel each other. 	At the ap-
proach of an excited stick of wax to the balls, in the 

,I 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 
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 
froai one end of it let the cork-balls be suspended by 
linen threads. 	Electrify • it, by bringing the excited,  
glass tube near the dther end, so as that the balls,may 
stand an inch and an half, or two inches, apart: then, 

f. at the approach of the excited tube, they will, by de- 
grees, 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 
return of the ' tube they will approach each other till 
they touch, and then repel as at first. 	If the tin tube 
be electrified by wax, or the wire of a charged phial, 
the balls will be affected in the same manner at the ap- 

.• proacb of excited wax, or the wire of the phial. 
EXPERIMENT 
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EXPERIMENT IV. 

Electrify the cork-balls as in the last experiment by 
glass, 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 bringing 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 repulsion 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 ao•ain.. 	 !P P 

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 electrifiedx  than be- 

!. 	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 V. 

When the insulated tin tube is not electrified, bring 
i 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 so, 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 m4ed 
farther off, will continue to repel when it is taken (lithe 
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 
as 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 

VO.L. I. 	 U 	 other 
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other again ; but those or B will hardly be affected. 
By the approach of the excited glass tube, held under 
the balls of A, their repulsion will be increased : 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 supposed to be attenuated 
about the middle, and to be condensed at the ends, by 
the repelling power of the atmosphere of the excited 
glass tube, when.held near it. 	And perhaps the tin 
tube may lose some of its natural quantity-of the elec-
trical 'fluid, before it receive; any from the glass; as 
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 fluid is again 
equally diffused through the apparatus, it is found to be 
electrified negatively : for excited glass brought under 
the balls will increase their repulsion. 	- 

In the sixth 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, - nt the approach ofexcited 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 n considerable degree ; 'then 
touch the tin tube with a finger, or any other conductOr, 
and the balls- will, notwithstanding, continue to repel 
each other ; 	thOugh not at so great 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 or less of 
the electrical fire, 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 VIII. 

Having made the Torricellian vacuum about five feet 
long, after the manner described in the . Philosophical 
Transactions, vol. xlvii. p. 370, 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 tube be not brought nearer; but will 
appear again, as that is moved farther off. 	This nay 
be repeated several times, without, exciting the lobe, 
afresh.  

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 if meets with no resistance. 	According to 
which, at the approach of the excited tube, the fire is 
supposed to he repelled from the inside of the glass 
surrounding the vacuum and to be carried 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' 

u 2 	 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 glad, 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 clouds, I 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 I have known 
to happen five or six times in less than half an hour; 
the balls.coming together eachtime and remaining in 
contact a few seconds, before they repel each other 

A 	- 

	

again. 	It may likewise easily be discovered, 	by a 
charged Phial, whether fife electrical firebe 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 tea 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 large, 
'generally brings down the electrical fire; and hail, in 
summer, I believe never fails.' 	When the  apparatus 

yvas 
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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 being the twenty-sixth day, and sixty-first time it 
has been electrified, 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 oh: 
servations.of this sort. 	At London, no more, than two 
thunder-storms have happened during the whole sum-
mer; and the apparatus was sometimes so 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 each bell and the brass ball, 
which would not suffer it to sirike. • 	' 

I shall conclude this paper, already too long, with 
the.following queries :.,..  

I. May not air, suddenly rarefied, give electrical fire 
to, and air suddenly condensed, receive electrical fire , . 
from, clouds and vapours passing through it ? 

Q. 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 ? 

EXPERIAMNTS 
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EXPERIMENTS 

Made in Pursuance of .  those made by Mr. Canton, dated 
.December 6, 1753 ; with Explanations, by, Mr. Benja-
min Franklin. 

Read at the Royal Society, Dee. 18, 1735, 

Philadelphia, March 14, 17i5. 
rR1NCIPLES. 

* I. ELECTRIC atmospheres, that flow round non. 
electric bodies, being brought near each other, do not 
readily mix and unite into one atmosphere, but remain 
separate, and repel each other.  

This is plainly seen in suspended cork balls, and other 
bodies electrified. 
- If. 'Ati electiie atmosphere not only. repels another 

electric atmosphere, but will also repel the electric mat- , 
ter contained in the subitance of a body approaching 
it; and without joining or mixing with it, force it to 
other parts of the body that contaided-it. 

This is shewn by some of the following experiments. 
.111. Bodies electrified 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- 

:trie atmospheres. 
- This' is shewn ' by applying the "negatively charged 

wire of a phial to ttio cork balls, suspended by silk 
threads, and many other 'experiments. 

PREPARATION. . 	 , 
Fix a tassel of fifteen or twenty threads, three inches 

Ions, ,at one end of a tin prime conductor (mine is 
about 
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about five feet long, and four pinches diameter)_ sup-
ported by silk lines.  

Let the threads be a little datitp, but not wet. ' 

EXPERIMENT I. 

Pass an excited glass tube near the other end of the prime 
conductor, so as to give iit some sparks, and the threads 
will diverge. 

. 
Because each thread, as well as the prime.conductor, 

has acquired an electric atmosphere, which repels* and 
is repelledly 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 
little 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 acquired more atmosphere. 

Withdraw the tube, awl they will close us much. 
- They close as much, and no more; because the at.-
mosphere of the glass tube not having mixed with the 

:atmosphere of the prime conductor, is withdrawn in-• 
tire, having made no addition; to, or diminution from 
it. 

Bring the excited tube under the tuft of threads, and they 
will cloie a little. 
They close, because of the atmosphere. of the glasls.  

u 4. 	 tube 
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tube repels the atmospheres, and drives part of them 
back on the prime conductor. 
Withdraw it, and they will diverge as much.- 	,. 
'-'' For the portion of atmosphere which they had lost, 
xeturns to them again. 

EXPERIME,,NT 11.  

Excite the glass .lube, and approach the prime conductor 
- with it, holding it across, near the end opposite to that 

on which the threads hang, at the distance office or 
six inches. 	Keep it, there a few seconds, and the 
threads of the tassels will diverge. 	iVithdraw 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 atmospheres (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, and tire 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. 

-turn to its place 	 . 
Take 
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Take a spark from the prime conductor near the threads, 
when they are diverged as before, and they willdose. 

For by so doing you take away their atmospheres, 
composed of the electric matter driven out of the sub-
stance of the prime conductor, as aforesaid, by the. 
repellency 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 
whenothat 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 withdraw the tube, and they will open again. 

For now the electric matter in the prime conductor, 
returning 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. Ill. 

Approach 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 
again, by the repulsion of the glass tube forcing that 
fluid to them from other parts of the prime conductor; 
so they are now again in their natural state. , 

Withdraw it, and they will open again. 
For what had been restored to them, is now taken 

from them again, flowing back into the prime conduC- 
tor 
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tor, and leaving them once more electrised nega-
tively. 

Bring the excited tube under the threads; and they will ...  
diverge more. 	- 

'. Because more of their natural quantity is driven from 
them into the prime conductor, and thereby their ne- . 
gitive electricity increased. 

EXPERIMENT III. 

The prime. conductor not being electrified, bring the ex-
t.  cited tube under tee tassel, and the threads will  di-

verge. 
Part of their natural quantity is thereby driven out 

;of them in-to .the prime conductor, and they becOnte 
negatively electrised; and therefore repel each other. 

. 	_ 
Roping the tuk.in, the same place with one hand, attempt 

,to touch. the threads with -the finger of the other hand, , 
and they will recede from thefinger. 

: &Cause the finger being plunged into the atm̀ os- 
Phere of the glass tube, as well as the threads, part of 
its natural quantity is driven back throtigh the hand 
and body, by -that atmosphere, and the finger becomes, 
as Wellas 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 
ii with the finger_of the other hand, and it will be re- 
pelled by the finger. 	Approach it with a positively 
charged wire ;of a bottle, and it will fly -to the wine. 

Bring 
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Bring it near a negatively charged wire.. of a bottle, it 
will recede from that wire in the same manner that it 
did from the finger; which demonstrates the finger to 
be negatively electrised, as well as the lock of cotton 
so situated, 

_Turkey killed by Electricity.--4fect of a Shock on the Operator 
in making the Experiment. • 

AS Mr. Franklin, in a fornier letter to 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 no the following purpose. 

He made first several 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 liens outright ; but the turkeys, though 
thrown into violent 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 
a turkey of about ten pounds weight, and believes that 
they would, halm killed a'much larger. 	He coneeitedf  
as himself says, that the birds killed in this manner eat . 
uncommonly telncler. 

In making the0 experiments, he found, that a man 
could, without great detrim-ent,, bear a much greater 
shock than he had imagined : for he inadvertently re• 
ceived the stroke of two of these jars through his arms 

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 a 
few seconds. 	It 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 flash, though his eye was 
on the spot of the prime conductor, from whence it 
struck the back of his hand ; nor did he hear the crack, 
though the by-standers said it was a loud one ; nor did 
be 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 
cif the neck felt somewhat numbed the remainder of 
the evening; and his breast was sore for a week after, 
as if it bad been bruised. 	From this experiment, may 
be seen the danger, even under the greatest caution, to 
the operator, when making these' experiments with 
large jars ; for it' is: not to be doubted, that several of 
these fully charged would as Certainly, by increasing . 
`them, in proportion to the size, kill a man, as they be-
fore did a turkey. 

N. B. The original of this letter, which this read at 
the Royal Society, has been Mislaid. 

?0 
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II., TO DR. L 	 AT CHARLES TOWN, SOUTH 
CAROL! NA. 

Differences in the dualities e Glass.—Account of Dontien, as 
Electrician and Traveller.—Conjectures respecting the Pores of 
Glass.—Origin of the Author's Idea of drawing down Light-
ning.—.No satisfactory Hypothesis respecting the Manner in , 
which Clouds become electrified.-Six Men knocked down at 
once by an electrical Shock.—Reflections on the Spirit of In-
vention. 

SIR, 	Philadelphia, March 18, 1755. 
I SEND you enclosed a paper containing some new 

experiment's 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 entertainmentt. 	_ 

In answer to your grveral enquiries. 	The tubes and 
globes we use here, are chiefly made here. 	Tfie glass 

' has a greenish cast, but it is clear and hard, and,I think, 
better for electrical experiments than the white glass of 
London, which is not so 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 had the properties of a non- 

, electric; for I could draw sparks from any part of it, 
though it was very clean and dry.  

* Dr. Lining...—EDITOR. 

t See page 266, for the paper here mentioned. 
Alt 
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All I know. of Domien,, is, that by his own account 
he was a native of Transvania, 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 rou Id the 
world, as much as possible by land. 	He travelled 
through 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 charge 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 to 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 Acapulco; 
thence to, get a passage 'to Manilla, and so through 
China, India, Persia, and Turkey, home to his own 
country; proposing to support himself chiefly by elec- 
tricity. 	A strange projeot!, But he was, as you ob- 
serve, a very singular character. 	T 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 jonrney, and as soon as he.should get 
home after finishing his tour. 	It is now seven years 

, 
9 	 _ 	 since 
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since he was here. 	If he is still in -New Spain, as you 
imagine :from that loose 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 
throdgh 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 coilfirm the hypothesis (which 
indeed I ought to have done before I wrote it) make 
an experiment. 	I ground away five-sixth; of the thick- 
pess of the glass, from the side of one of my phials, 
expecting that the supposed denser part being so re-, 
moved, the electric fluid tight come through the re-
mainder of the glass, which I had imagined more open; 
but I found myself mistaken: 	The bottle charged as• 
well after the grinding as before. 	I am now, as much 
as ever, at a loss to know how or where the quantity 
of electric fluid, on the positive side of the glass, is 
disposed of., 	• 

As to the difference of conductors; there is not only 
this, that some will conduct electricity in small quan-
tities, and yet do not 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. Xi% Kinnersley has found, by a very good ex-
periment, that when the charge of a bottle bath an, 
opportunity of passing two ways, i.e. straight through 
a trough of water ten feet long, and six inches square; 

Or 
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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 phial 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 tlown 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 ofsuch as I purposed to 
make,' the reasons for making them, and the observa-
tions that arose upon theme  from which minutes my 
letters were afterwards drawn. By this extract you will 
see that the tliought 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 p 1. Giving light. 	2. Colour 
of the light. 	3. Crooked direction. -  4. Swift motion. 

."6. Being conducted by metals. 	6. Crack or noise in 
exploding. 7. Subsisting in water or ice. 	8. Rending 
bodies it passes through. 	9. Destroying animals. 	10. 
Melting metals. 	11. Firing inflammable substances. 
12. Sulphureous smell.—The electric fluid is attracted 
by points.—We do not knoW whether this property is 

1 	in 
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in lightning.—But since they agree in all the particu• 
tars 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 satisfaction in the article 
of clouds. 	I am still at a Joss 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. 	From 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 fiom 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 
I supposed it must do, if, like the clouds, it became 
electrised itself, eitherrositively 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 1 court find the cause of that, I should be 
at no loss about the other, for either is easily deduced 
from the other, as one state is easily produced by the 
other. 	A strongly positive cloud may drive out of a 
neighbouring cloud much of its natural quantity of 
the electric 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 

VOL. 1. 	 X 	 itself 
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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.experimeats 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 tnen was performed 

with two of my large jars,not fully charged. I laid one 
end of my discharging rod upon the head of the first; 
be laid his hand on the head of the second; the second 
his hand on the head of the third, and so to the last, 
who beld„, 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 bear 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 
eq'ttal stroke through .1nyi head, that struck me down, 
without hurting me: and I bad seen -a young woman 
that was about to be . electrified through 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 forehead (as she was 
very .tall)' came too near my prime conductor : she -. 
dropped, hut instantly got Up again, complaining of: , 

6 , 	nothing. 
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nothing. 	A person so struck, sinks down doubled, or 
folded together as it were, the jointi losing their 
strength and stiffness at once, so that he drops on the 
spot where he stood, instantly, and there is no previous 
staggering, nor does he ever fall lengthwise. Too great-
s charge might, indeed, kill a man, but I have not yet 
seen any hurt done by it. 	it would certainly,-as you .  
obseive, be the easiest Of all deaths. 
. 'The experiment you have heard so imperfect an ac.,  
eount of, is merely this : I electrified a-silver pint can, 
on an electric stand, and then loweied into it a cork 
ball; of about an inch diameter, banging 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 haie been to the outside, and though it touched' 
the bottom, "yet, when drawn out, it was not found to 
be electrified 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 may 
discover it, and then you will be so good 'as to commu- 
nicate it to me*. 	I find a frank ackn;wledgment 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 Thal others could and 
would instruct them in, if they appeared less conceited. 

ii,  Mr. P. haasince thought,"that, possibly, the mutual repulsion of the 
inner opposite sides of the electrited can may prevent the accumulating 
an electric atiuosphete upon them, aud_occasion it to stand chiefly on, the 
outside. 	But recommeuds it to the farther examination of the curious. 

x 2 	 .The 
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The treatment your friend has met with is so com-
mon, that po Man who knows what the world is, 
and ever has been, should expect to escape it. 	There 1 	• -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 aequaintance .;'.one who has no more 
sense than themselves, could not possibly,, in their opi= 
nion, have been the inventor of any thing. 	They are 
Confirmed, too, in these sentiments, 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 !Trait or.the novelty of 
your invention; but vanity,:  when the novelty and tine-. 
lit 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 against you, at least so far as to make the point 
doubtful. . Iris 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 ingenious, but 
you suffer the disgraco of not being ingenuous; not only 
'of being a plagiary, but of being a plagiaty for trifles. 
"Bad the invention been greater it would have disgraced .. 
pa less; for nten rhave,not so contemptible an idea of , 

• him 
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him that robs for gold on the highway, as of him 
that can piflt iockets for half-pence and farthings, 
Thus, through envy, jealousy, and the vanity of eor04, 
petitors for fame, the origin of many of the most extra-
ordinary inventions, though produced 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 
printingothat 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, &c. 	, 	B. FRANKLIN. .  

TO IKONS. DAL! BARD, AT PARIS, INCLOSED IN A 
.• 	• 

LETTER TO Mitt,. PETER COLLIN sON)  7.1 R. $.. 

' Becoaria's ' work" on Electricity—Sentiments of Franklin on 

	

' pointed Rods, not fulty understood in Europe.—,1, 	of Light. 
ning on the Church of -Newbury in New England.,Bentarks 
on the' Subject. 

' 	' 	Read attho Royal Sticiety, Dec. 18, 1755. 

S. 	,. 	Philadelphia, June 29,. 1753.. 
11QU desire my opinion of Pere Beccaria'i Italian 

book*. 	I have read it with much pleasure, and think 
it 

• This work. is written conformable-to Mr. 'Franklin's theory, upon Intl , 
/vial and natural electricity, which compose the two parts of it. 	It will 

' ' 	It 3 	' 	7 - 	 print& 
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it one of the best pieces on the subject that I have seen 
in any language. , Yet as to the article of water-spouts, 

a  I am not at present of his sentiments ; though I must 
own withlou, that he has handled it very ingeniously. 
Mr. Collinson has my opinion of whirlwinds and water. 
spouts at large, writken some time since. 	I know not 
whether they will,be-published ; if not, I will get them 
transcribed 'for yoni perusal*. 	It. does_ not appear to 
me that Pere Beccaria doubts of the absalaie imper-
meability of glass in-The sense I meant it; for the in-
stances he gives 'of holes made through' glass by the 
electric stroke are such as we have all experienced, 
and only show that the electric -fluid could not pass 
withoyf making a hole. 	In the same manner we say, 
glass is impertheable to water, and yet a stream from a 
Are-engine will force through the strongest panes of a 
window. 	As to the effect of points in drawing the 
electric matter from clouds; and thereby securing 
buildings, Er..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 
;natter. 	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, or, 
if not Prevented, would konduct it, so as that the build.. 
ing shouldsuffer no damage. Yet whenever my opinion 
is examined in Europe, nothing is ,considered but the . 
probability of thoie.rods prompting a stroke or explo-

- . 	 . 
printed in Italitin, at Turin, in 4to. fl5S; between the two parts is a letter 
to the Abb 	Nollet, iu defence of Mr. Franklin's system. 	J. Pais. 

.1,̀  Thq,e papers will be,fonnd in Vol II. 	Differ. 
SlOIT . 	- 4 
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sion, which is only a part of the use 1 proposed for 
them; and the other part, their conducting a stroke, 
which 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 Baron's rela-- 
ijon, on the 7th o Lion of the effect of lightning at D 	 f 

June last. , In return, give me leave to relate an in.- 
stance I 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 bad 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 highekto the vane of the wea-
ther-cock. ,. Near the bell was-fixed an iron hammer to 
strike the hours; and Tom 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`piaistered wall ; then down by the side of that 
wall to a 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 pieces by 
the lightning;and the parts flung in all directions over,  
the, square in which thechurch 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 

ox 4 	 'wire 
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wire passed, • a little bigger,) and without hurtitg 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 diltance of twenty or thirty 
feet. 	No part of the afore-mentioned long small wire, 
between tide clock and the hatnmer„courd 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 exploited, and its particles dissi-
pated in smoke and air, as gunpowder is by common 
fire, and had only left a black smutty track on the 
plaistering, three or four inches broad, darkest in the 
middle, and fainter toward the edges, all along the 
cieling, under which it passed, and down the wall. 
These were the effects and appearanCes; ,on which I 
would Only make the few following remarks, viz. 	' 

, 	I. That lightning, in its passage through a building, 
will leave wood to pass as far as it can inimetal, and ' 
pot enter the wood again till the conductor of metal 
ceases, 	, 	, 	• 	 1.  
, And the same I have observed in other instances, as 

to walls of brick or stone. 	,  
. 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- 
Inage to the building so fat-As they extended. • 	-, 

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 seems 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 
,clestfoyed.  

• 
To PETER COLLINSON, ESQ. P. It. S. LONDON. 

Notice of another Packet of Letters. 

DEAR MEND, 	Philadelphia, Nov. 23, 1.7.53: 
IN my last, via Virginia, I promised to send you per 

next ship, a small philosophical packet: but now hav-
ing got the materials (old 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 amuiement*. 

' II. FRANKLIN. 
Extract 

* These letters and papers are a philosophical correspondent* between 
1tir. Franklin and some of 'his American Friewist. 	Mr. Collinson Coro- 

t As some of these papers are open subjects not immediately connected 
rith electricity, we have taken suds papers from the order in %licit they 

muniatted 
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. 	 . 
Extract of a Letter froni a Gentleman in Boston*, to Ben- 

jamin Franklin, Esq. concerning the crooked Direction, 
and the Source of Lightning, and the Swiftness of the 
gleciric Hie: 

SLR,, 	 Poston, Dee. 21, 1751.. 

THE experiments Mr, X, has exhibited here, have 
been greatly pleasing to all sorts of people that have 
seen them ;land i hope, by the time he returns to Phi-
ladelphia, his tour this way will turn to good account. 
His experiments are very curious, and 1 think prove 
moat effeetually your doctrine of electricity; that it is 
a real element, annexed to, and diffused among all bo. _   
dies we are acquained  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. 
4  The remarkable effect of lightning on iron, latelydis. 
covered, in giving it the magrietic virtue, and the same 
effect produced on small needles by the electrical fire, is 
a further and convincing proof that they are.both,the 

. 	. . 	, 
smmicated them to the Hoyal,§ociety,twhere they were read at different 
meetings during the yeat 1756. But Mr. Franklin having particularly re. 

.quested-that they might not be printed, none of them were inserted in the 
transactions. 	Mr. F. had at that time an intention of revising them, and 

'pursuing some of the enquiries farther; but &ding that he is not like to 
lave sufficient leisure, he has at length been induced, imperfect as they 
ate, to permit their publication, as some of the hints they containMay pos. 
sibly he useful to others in their philo'sophical researches. 	Note in Mr.i 
Collittson's 4dition. ' 

.were placed by Mr.'Collinson, and-transferred them to other parts of tbik 
work. 	Editor. 

" I * Mr Bedouin:, Eriiior. 	 , 
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-
netic 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 then in water; on which they 
will be supported, whether or not they had any of that 
virtue; and I think we found all of them to have some
small degree of it, their

is
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 north, as the point before had done; 
that end of the needle which the fire is thrown upon, 
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 
uf 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 par- 

., tion of air.  

* this is most easily observed in large strong sparks taken at soma 
inabes distance. 

Tile 
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'The edict/in' being thui acted upon, becomes more 
dense, and, being more dense, repels the spark more 
strongly ; its,repellenCy being in proportion'to its den-
shy : Having acquired, by being condensed, a degree 
of repellency greater than its.natural, it turns the spark 
out'ofjts strait course; the neighbouring' air, which 
must be less dense, 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 repeatedly 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 endeavours 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 neigbouriug 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 tithe together from 
the same point, and with a velocity even 'in the great-
est storm.  s, not exceeding, as it is said)  sixty miles an 
hour: 	but the electric fire stems propagated instan- 
taneously?  taking ':p no perceptible time in going very 
great distances. 	It twist then be an indonceivably 
• short 
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short time in iti progress from am elect rifted to an -uts 
electrified body, whicik 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 & 
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.., 
jection. 	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 thi's, 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 each 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 
t ondensed, which perhaps 	would give a still more 
crooked direction. 	I have not had opportunity' tn, 
make any experiments.  of this sort, not knowing n4 an 
air-pump nearer than Cambridge, but you can easily - 
make them. 	If these experiments answer, I think 
the crooked direction of lightning will be also account- 
ed for. " 	 . 

With 
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With respect to your letters on electricity, 
Your hy. 

pothesis 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 *eminences, makes it Visibleand audible, when'it 
is denominated lightnirig and thunder, i'shighly proba-
ble: but that the sea, which you suppose the grand 
source of it, can collect it, I think admits of a doubt: 
fOr though the sea be composed of salt and water, an 
electricper ie and non-electric, and though the friction 
of eleciries per se and non-electries, will collect that fire, 
yet itis, only under certain circumstances, which water 
will not admit. 	For it seems 'necessary, that the 'dec- 
ides per. se, and non-electrics -rubbing, one another, 
should be of such substances, as will not adhere to, or- 
incorpopte with each other. 	Thus a glass or sulphur 
sphere turned in water, and so a friction between them, 
will hot collect any fire; ncr,l-suppose, would a sphere 
of ialt 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 tliesea from which it was draWno, 
and so only perform quick revolutions ; or be commu-
nicated td the adjacent islands or continent, and so be 
diffused instantaneously through the general mass of 
the earth. 	I say instantaneously for the greatest dia. 
lances we can conceive within the limits of our globep- 

-even that of the two most opposite points, it will take . 
:no s'ensiNe time iepassing'through : and therefore it 

seems 
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seems a little. difficult to conceive how there can be any 
accumulation of the electrical 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, seems evident from an experiment you yourself.' 
(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 
just reasen to conclude, that it was swifter than sound., 
than animal ,sensation, . and even light itself': Now 
light (as astronomers have demonstrated) is about sir 
minutes passing from the*sun to the earth ; a distance, 
'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- 
meter.. 	Supposing then, that the velocity of the elec- 
tric fire be the same as that of light, it will go through 
a space equal to'the earth's diameter: iii a.  boutA of one 
second of a minute. 	It seems inconceivable then, that 
it should be accumulated upon the sea, in its' present 
state, which, as it is a nonelectric, must give the fire 
an instantaneous passage to the neighbouringshores, 
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 feet 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 a great deal of pleasure. 	I take notice that in the 
printed copies of your letters several things are 'wanting,  which are in the manuscript you sent me. 	•I under- 

stand 
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stand by your son,, that you had writ, or was wilting, a 
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-" 

4 gations,to you. • . 
I , am, (ice: , 

J. 13: 
. 	. 

TO J. B. AT BOSTON. 

Observations on the Subjects of the preceding Letter."—Reasons for 
supposing the Sea to be the gr:andsource of Lightning.-2Rensons 

-*for doubting this hypothesis..—Improvensent e 1  a Globe for rais-
ing the Electric Fire. 

Read at the Royal Society, May 27, 1736. 

SIR, 	 Philadelphia, Jan. 24.1752. 
I AM glad to learn, by your favour of the_ gist past, 

that M r. Kinnersley:s lectures have been acceptable to 
the gentlemen of Boston, and are like to prove service- 
able to himself. 	, 

I thank yoit Mr 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. 	I am very little acquainted with the natureot 
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 at. 
tention necessary to become master of his doctrine. . 

You 
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Your explication of the crooked direction of.light- 
fling appears to me both ingenious and-solid. 	When 
*e can account as satisfactorily for the electrification 
of clouds, I think that branch of natural philosophy will 
be nearly Complete. 	- 

The air, undoubtedly, obstructs the motion of the 
electric fluid. 	Dry air prevents the dissipation of an 
electric atmosphere, the denser the mare, as in cold 
weather. 	I question whether such an atmosphere can 
be retained by a body in vacuo. 	A common electrical 
phial requires, a non-electric communication from the 
wire to every part of the charged glass ; otherwise, be- 
'in& 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 
pot only be near strait in vacua, but strike at a greater 
distance than in the open air, though perhaps thrre 
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 appearance 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 a non-electric Cushion ; and that, not- 
withstanding the surprising activity and swiftness of 
that fluid, and the non-electric communication between 

VOL. I. 	 x 	 all 
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all parts of the cushion and the earth, yet quantities 
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 

-so 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 theti 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 lessen 
the shock ; and having endeavoured in vain to producer 
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; 

unknown 
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tinknown to us (which I would gladly make some exp.. 
fiments to discover, if I lived near the sea) and I. grow 
more doubtful of my former suppOsition, and mote,  
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- 
sit, let as think what to substitute in its place. 	I have 
sometimes queried whether the friction of the air, an 
eleciiie per, se, in violent winds, 	among trees, and 
against the surface of the earth, might not pump-up, as 
so many glass globes, quinitities 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 have your sentiments. 	An ingenious friend 
of mine supposes the land-clouds more likely to be eleo,  
trifled than the sea-clouds. 	I send his letter for your 
perusal, which please to return me. 

I. have wrote nothing lately on electricity, nor ob-
served any thing new that is material, my time being 
mach 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 paromelted, and 
the rest broke into small pieces, from half an inch long, 
to half a quarter of an inch. 	My globe raises the 
electric fire with greater ease, in much greater quan-
tities, 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•***, whols curious in that 
way, some meteorological observations and conjectures, 

v a 	 and 
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and desire him to communicate thew 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 our 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 seen 
by friends. 

I am, &c. 
B. FRANKLIN. 

PROM J. B. ESQ. OF BOSTON, TO BENJAMIN 

FRANKLIN, ESQ. AT PHILADELPHIA. 

Effect of Lightning on Captain Waddle's Compass, and the Dutch 
- 	Church at New York. 

Read at the Royal Society, June 3, 1756. 
. 	. 

SIR, 	 Boston, March t, 175g. 
I HAVE received your favour of the 24th of January 

past, inclosing an extract from your letter to Mr. Col-
linson, and ****'s letter to yourself, which I have read 
With a great deal of pleasure, and am much obliged to 
You for. 	Your extrak 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 east and 

6 	 west ; 
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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, seems 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 
tom pass. 

This .1, have heard was the case; if so, the seeming 
dissimilarity vanishes: 	but this remarkable circum- 
stance 6f it took place).1 should think' would not be 
omitted -in Captain Waddel's account. 	 ., 

1 am very much pleased that the explication I sent 
you, of the crooked direction of lightning, 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 cu. 
shion, 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 conduct 
it, together with the expeihnerns you mention of salt 
and water•, seem to make against it, and to prepare the 
way for some other hypothesis. 	Accordingly you pro-
pose a new one, which is very curious, and not so liable, 
I think, to objections as the former. 	But there is not, 

11 '3 	 - as 
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as yet, I believe, a sufficient variety of experiments to 
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 
bad upon a fine wire, tied between two strips.of glass, 
puts me in mind of a very similar one of lightning, that 

...I observed at New...York, October, 17.50, a few days after 
I left Philadelphia. 	In company with a number of 
gentlemen, I went to take a vjew of the city from the 
Dutch churcb steeple, in which is a clock about twenty 
or twenty-five feet below the bell. 	Prom 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 
She 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 tea 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 the hinge 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, had it been continued to the earth, 
have conducted it without damaging the building.* • ' 

. 	 . 	Your 

* The wire mentioned in this account was re-placed by a small brass 
amain. 	In the summer of 1763, the lightning again struck that steeple; 
and from the clock-hammer near the bell, it pursued the chain as it bad 

befutt 
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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 enabre me, 
I hope, to remedy a great inconvenience I have bett 
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 wnd your meteorological ob-
servations to ****/ 1 hope I shall have the pleasure of 
seeing them. 	 , 

I am, &c. 
J. B. 

a 

Proposal of an Experiment to measure the Time taken up by an 
Electric Spark, in moving through any given Space. 	By .I. 4. 
Esq. of New„York, 	 . 	 • 

Read at the Royal Society, Dec. 26, 1756. 

IF I remember right, the Royal Society made one , 	. 
experiment to discover the velocity of the electric fire, 
by a wire of abont four miles in length, supported by 

before done the wire, went off to the same hinge, and again shilered the 
same door. 	In its passage through the same boles of the same floors, it 
did no damage to the floors, nor to the building during the whole extent of 
;he chain. 	But the chain itself was destroyed, being partly scattered 
about in fragments of two-or three links melted and stuck together, and 
partly blown up or reduced to smoke, and dissipated. 	(See art account 
of the same effect of lightning on a wire at Rewbury, p. 311.] 	The gee• 
ple, when repaired, was guarded by an iron conductor, or rod, extending 
from the foot of the vane-spindle down the outside of the building, into the 
earth. 	The newspapers have mentioned, that in 1763, the lightning fell A 
third those on the same steeple, and was safely conducted by the rod; but 

0.  the particulars are not come to hand. 	- 

*. James Alexander. Editor. 
V 4 	 silk, 
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silk, and by turning it forwards and backwards 	its a 
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 thie 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 be discovered by means of water ; whether a 
river, or lake, or sea, may not be made part of the cir-
cuit through which the electric fire passes ? instead of 
the circuit all of wire, as in the above experiment. 

Whether in a river, lake, or sea, the electric fire will 
not dissipate and not return to the bottle? or, will it 
proceed in strait lines through the water the shortest 

' 	Course's possible back to the bottle ?  
If the last, then suppose onee  brook that falls into 

Delaware doth head very near to a brook that falls into 
Schuylkil, and let a wire be stretched arid 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.-4f the electric fire will go as in the 
last question, 	 hen will it go down the one brook to 
Delaware or Schuylkil, 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 
pbsprvable it would be. " 
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Should this.be not observable', then suppose the two 
brooks 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, and the other info Sasquehana, or Pototnack;in. 
that the electric fire would have a circuit of some thou.. 
sands of miles to go clOwn Ohio to Mississippi, to the 
Bay of Mexico, round Florida, and round the South 
Cape of Virginia; which, 1 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, 
ewer.  

- 	, 
Answer to the foregoing. 

Read at the Royal Society, Dec. 25, 1756. 	- 
SUPPOSE a tube of any length open at boili 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 mat 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 wire, 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 
nnantity'at the other, in the very same instant. 
' 	' 	 And 
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And the water forced out at one end of the tube is not 
the very same water 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 quantity of that fluid, be= 
fore the hook of the Leyden bottle is applied to one i  
end' of it. 	 .. 

The outside of the bottle being at the time of such 
application in contact with the otherend 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 battle 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 td the outside of the bottle, - 

But if the wire be so long as that'one-tenth (suppose) 
of its natural quantity is sufficient to supply what the 
outside of the bottle demands, in such ease 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 

... tor 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 
--. pell imagined, and very.ingenious) of sending the spark 

Found through a vast length of space, by the waters of 
Susquehannah, or Potowmack, and Ohio, would not 
Affort the satisfaction desired, though we could be sure 
that the motion of the electric fluid would be io that 
tract, and not under ground in the wet earth by the 
;shortest way. 

B. FRANKLIN, 

PROM MR. *RINNERSLEY TO B. FRANKLIN, ESQ. 

Experiments on boiling Water, and Glass heated by boiling Water. 
—Doctrine of Repulsion in electrised Bodiesdoubted— Electri-
city of the Atmosphere at diferent Heights.—Electrical Horse-
race.—Electrical Thermometer.—In what Cases the electrical 
Fire produces Heat.—Wire lengthened by Electricity.— Good 
Efect °fa Rod on the House V Mr. "est, of Philadelphia. 

4. 
• Sin? 	Philadelphia, -March le, 1761. 

HAYING lately made ;the following experiments, I 
very cheerfully communicate them, in hopes of giving 
you some degree of pleasure, and exciting you to fur-
ther explore your favourite, but not quite exhausted 
subject, electricity.  

I placed myself on an electric stand, and, being well 
electrised, threw my hat to an unelectrised person, at a 
'considerable distance, on a another stand, and found 
that the hat carried some of the electricity with it ; fors  
ppon going' immediately to the person who received it, 
jam' holding a flaxen thread near him, I perceived he 
pas electrised sufficiently to attract the thread. 

I then 
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I then suspended, by silk, a broad plate of metal, and 
electrised some boiling watett under it at about four feet 
distance, expecting that the vapour, which ascended 
plentifully to the plate, would, upon the principal of 
the foregoing experiment, carry up some of th%eleca 
tricity with it; but,  was at length fully convinced, by 
several repeated trials, that it left all its share thereof 
behind. 	This I know not how to account for; but • 
does it not 	to corroborate your hypothesis, That 
the vapours of which the clouds are formed, leave their 
share orelectricity-behind, iti the common stock, and 
ascend in the negative state ? 

I put boiling wafer into a coated Florence flask, and 
found that the heat so enlarged the pores of the, glassk  
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 told, I could charge it as usual. 	Would' 
not this experiment convince the Abbe Nollei of his 

,egregious mistake? For while the'electricity went fairly 
through the glass, as he contends it always 'does, the 
'glass could not. be  chatgeci at all. 	.. 

I took a slender piece of cedar, about eighteen inches 
long, fixed a brass cap in dip middle, thrust a pin ho. 
rizontally and at right, angles,  through each end (the 
points in contrary directions) and hung it, nicely ba-
lanced, like the needle of a compass, on a pin, about • 

• sixinches long, fixed in the centre of an electric stand. 
"Then, electrising the stand, I had- the pleasure of seeing 
what I expected; the wooden needle turned round, 
carrying the .pins with their heads foremost. 	I then 
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 vine way as before. 	When the 

stand was electrised 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 equilibrium 
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. 	I think all the pheno- 
plena on which it is founded may be well enough ac- 
counted for without it. 	Will not cork balls, electrised 
negatively, separate as far as when electrised positively? 
And may not -  their separation iii both cases be tie- , 
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 established 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 
Sits share of the common stock of electricity, as well as 

. glass, and perhaps, all other electrics per se. Tor though 
'the air will admit bodies to be electrised in it either po.. 
sitively or negatively, and will not readily carry off the 
redundancy in the one case, or supply the deficiency in 
the other,'yet let a person in the negative state, out of 
doors in the dark, when the air is dry, *hold, with his 
arm extended, a long sharp needle, pointing upwards, 
And he will soon be convinced that electricity may be 

drawn 
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drawn out of the air; not very plentifully, fot, being d 
bad conductor, it seems loth tg part with it; but yet 
some will evidently be collected. 	The air near the per-
son's bodyi  having less than= itsnatural quantity, will 
have none to spare; but, his arm being extended, as 
above, some wilt be collected from the remoter 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, horiiontally, 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 
electricity' 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 point, 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. 
meat of the kite. 	'The twine should have, throughout 
a very small wire iii it, and the ends of the wire, where , 
the several lengths•are united, ought to be tied down. 
with, a waited 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 clold could be seen, and found the twine 
each time in a small degree'electrised positively. 	The 
kite had three metalline points fixed to  it: one on the 

top. 
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top, and 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 the silk was tied to it, and Sheltered 
from the wind. 	That the twine was eleetriseti posi- 
tively, was proved, by applying to it the wire of 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 electricity from the earth ; which state, it is proba-
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 positive state, which is sometimes the case, is a sub-
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 angles in the middle, 
hung it horizontally upon a central pin, and set 4 light 
horse with his rider, upon each extremity; whereupon, 
the whole -being ,nicely balanced, and each courser 
urged on by an eleetrised`point of a pair of spurs, I was 
entertained with au electrical horse face, 	, 

I 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- 

, 
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vlosed draught, and the following description, you will 
readily apprehend the construction of it. (See Plate II.) 

A B is a glass tube, about eleven inches long, and 
one inch diameter in the bore. It has a brass ferrule ce-
menteton each end, with a top and bottom part, C and 
D, to be screwed on, air-tight, and taken offat pleasure. 
In the centre of the bottom part D, is a male screw, 
which goes into a brass nut, in the mahogany pedes, 
tal E. 	The wires F and G are for the electric fire to 
pass through, darting from one to the other. The wire 
G extends through the pedestal to I-I, and may be 
raised and lowered by means of a male screw on it. 
The wire F may be taken out, and the hook I be 
screwed into its place. 	K is a glass tube, with a small 
bore, open at both ends, cemented in the brass tube Io  
which screws into the top part C. 	The lower end of 
the tube K is immersed in water, coloured with cochi- 
neal, at the bottom 'of the tube A B. 	(I used, at first, 
coloured spirits of wine, but in one experiment I made, 
it took fire.) 	On the top of the tube K is cemented, 
for ornament, a brass ferrule,.with a head screwed on it, 
which has a small air-hole through its side, at a. 	The 
wire b, is a small round spring, that embraces the tube 
K, so as to stay wherever it ig placed. 	The weight M 
is to keep strait whatever may be suspended in the rube 
A B, on the hook I. 	Air must be blown through the 
tube K, into the tube' A B, till enough is intruded to 
raise, by, its elastic force, a column of the coloured wa-
ter io the tube It, up to c, or thereabouts,; and then, 
the gage-wire b, being slips down to the top of the co-
lumn, the thermometer is ready for use. ,  
. 	I set the thermometer on an electric stand, with-the 
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chain N fixed to the prime conductor, and kept it well 
electrised a considerable 	: but this produced no 
sensible effect; which shews, that the eleetiie fire, 
when in a state of rest, has no more heat than the air, 
and other matter wherein it resides.. 

When the wires F and G are in contact, a large 
charge . of electricity sent through them, even that of 
my ease of Eve and thirty bottles, containing above 
thirty square feet of coated glass, will produee no rare- 
faction of the air included_ in the tube A B; which 1 
shows that the wires are not heated by the fire's passing 
through them. 

W hen the wires are about two inches apart, the charge 
of a three-pint bottle, darting from one to the other, 
rarefies the air very evidently :- which shows, I think, 
that the electric fire must produce heat in itself, as well 
as in the air, by its rapid motion. 

The charge of one of my 'glass jars (which will con-
tain about five gallons and.  a half, wine measure) darting 
from wire to wire, will, by the disturbance it gives the 
air, repelling it in all directions, raise the column in the 
tube K, up to d, or thereabouts ; and the charge of the 
above-mentioned case of bottles will raise it to the top 
of the tube. 	Upon'the air's coalescing, the column, by 
its 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 rarefaction 
is discovered, which, in great explosions, is very con-
siderable. 

I hung in the thermometer, successively, a strip of 
wet writing paper, a wet flaxen artsl woollen thread, a 
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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 charge of the :above-men.,  
tioned glass jar, passing through each of these, especi- 
ally the last, produced heat enough. to.irarefy the air.  - 	, very perceptibly. 
0 I then suspended, out of the thermoter, 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 lengthy well annealed, 
and above an inch longer than before. 	A, second 
charge melted it; it parted near the, middle, and mea, 

. 	mired, when the ends were put, together,- four inches 
longer 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 hot as well as red, I repeated the 
experiment on another piece of the same wire, encon1 
passed ,with a-goose-quill, .filled, with loose grains of 
gun-powder ;, whieh 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. 	I tried a 
wire about three times as big,. but could produce no - 
such effects with.,,that., 	• • 	 . 

Hence it appears that the electric firel.though it has 
no setisible 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 a large wire, withou t producing any sensi-
ble heat • when the same equantity. passing through a 

very 
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'very small-one, being there confined toa 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 poinvso as to melt it, while the broad-
eit 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 itr 
itself; as well as in other bodies (and that it floes 'I 
think is evident from some of the foregoing experi-.  
ments made with the -thermometer) then its sometimes 
singeing the hair of aniutals killed by it, may easily be 
acOunted for 	'And the reason of its not always doing 
so, may, perhaps, be this : The quantity, though suffi-. 
cient to kill a large anitnalonay sometimes not be great 
enough, or not have met with resistance enough, to be- 
cine, 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 is necessary 
to kindle wood. 	 . 

z 	 We 
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We had four hoises in this city, and a vessel at tone 
of the wharfs, struck and damaged by lightning last 
summer. 	One of the houses was struck twice in the 
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 a very convincing proof of its great utility, 
and is now in higher repute with us than ever. 	, 

Hearing,' a ,few days ago, that Mr. William West, , 
merchant in thircity, suspected that the lightning in 
one of the thunder-storms last. summer had passed 
through the iron, conductor, Which he bad provided Ow 

'the security of this house ; t waited on ,him, to enquire. 
, what ground he might hive for'such suspicion. ' Mr. 
West 'informed 'me, that his• faraily 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.:' 
Ming must have been very near, and; as not  house in the 

; neighbourhood had 'suffered 'by it, "that it"must have, 
, passed through his conductor. 	Mr. White, his clerk, 
• told me that he was sitting ai, the time, by a window, 
about two feet distant front:the conductor, leaning 
against the brick' wall' with 'which, it was in contact; • 
and that he r  felt. a smart , sensation, like an electric 

. shock; in that part bf his body which touched the wall. ,  
Mr. West further ,,informed me,-that a  person of un-
doubted veracity assured hint, that, being ,in the door 
of an -opposite hOusc, On the other side'of Water-Areet, 
(which you know. is ,but narrow) he saw the lightning 
diffused-over the pavement, which was then very wet 
.with raid, to the distance of two pr 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 itielt direction that it appeared to 
him 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, I Koposed to Mr; West 
Or going to the , top of the house, to examine the 
pointed , rod, assuring him, that if the . lighining had 
pasfsed through it,4the point must have.  been ipelted ;, 
and, to our great satisfaction, we found it ,so. 	This 

-iron rod extended in height about nine feet and a half 
A I 

above a stack-  of chimneys to which  it was ' fixed 
(though I. suppose three or four feet would have been 
sufficient.) ' It was somewhat more than half an inch 
diameter in the thickest part, and tapering to the uppet 
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 pavem-  ent in Water-
street, being fastened to the wall, in several ,place's, by 
small iron hooks. 	The lower end was fixed to la  ring, 
in the top of an iron stake that was drove about four or 
five feet into the grorid... 

Theabove-mentioned iron rod had a hole in the top 
of it, about two inches deep, wherein was inserted a 
brasi wire, about two lines thick, and, when first put 
there, about ten inches long, terminating in every acute 
point; but now its whole length was no more than se- 
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yen inches and a half, and the top`very blunt. ' Some 
of the metal appears to be'm'issing, the ;tenderest part 

"of the wirekeing, as I suspect, consumed into smoke: 
But some of-lt," where the wire was a little thicker, 
being only melted. by the lightning, sunk down, while 
in a ."fluid stale, and formed a rough irregular cap, 
lower on. one side than the other, round the upper 
end of what remained. and became intimately united 
therewith. 
< This was all the damage that MryWest sustained by 
a'terrible stroke oflightn ing ; —a most convincing proof 
of the great, utility of this method of preventing its 
dreadful effects. 	Surely it will now he &ought, as ex- 

,Pedient to provide conductors for the lightning, as for 
the rain. 

Mr. \Veit was so good as to make me a present of 
themelted wile,  which I keep as a great curiosity, and 
long for the Pleasure of sheaving it to you. In the 
mean time, 	begyour acceptance of the best represen- 

. tation I can give it, ivhich you will find by the side 
of ike thermometer, drawn in .its full, dimensions 'as - 
it now appears. " The: dotted lines above are intended 
to shew •the form' of" the wire before the' lightning 
Melted it. 	: 

And nOw,,, Sir, I most heartily congratulate you on 
the pleasu'reyou Imust have in finding your great and 
well--groutided'expectatiOns 	far' fulfilled. 	,May this_ 
method of security from the destructive violence of one 
id the mast awful powers' of nature, meet with such 
further success, Its to *lace every; good and grateful 
heart to bless God for the important discover), .1 May 
Op benefit thereof he' diffused over, the whole globe I- 

May 
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May it extend to the latest posterity of mankind, and 
make the name of FRA-NKLIN„ like that of NEW- - 	 . ? 
TON, immortal. 

: , 	. I am, Sii; with sincere respect, 
Your most obedient and most humble servant, 

EB N . K INN ERS LEY.: 

, 
• TO MR., KINN ERSTAY., 

• : . , " 
Answer to some of the foregoing Subjects.--Hotv long the Leyden 

Bottle may be kept diarged.-Reated Grass rendered permeable 
- by the electric Ituid.-:Electrical Attraction and Repulsion.- 

Reply. to other Subjects in the preceding Paper_'-Namtrous 
- Ways of kindling-Fire.-Explosion of 11.ater.-Knobs and 
Paints.,  

Silt, 	 London, Feb. f20, 1762. 
. 	,. 

I RECEIVED.your ingenious letter of the 12th of 
March last, and thank yoii cordially for the account 
you give me of the new experiments you have lately 
made in electricity.--1t is a-subject that still affords me , 	• 	, 
pleasure, though of late I lave 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.. 1 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, 
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a find thread,from the cieling, bang opposite to, and 
within an inch of the bullet. I then sprinkled the heat-
ed plate with water, which arose fast froni it in vapour. ,  
If vapour should be disposed to carry off the electrical, 
as it doe's the. common fire from bodies, I expected the 
plate would, by losing some of its natural quantity, be- 
come negatively electrised,t_ 	But I could not perceive,' 
by'any, motion in the cotton, that it was at all affected, 
nor by any separation of small cork-balls suspended 
from the plate, could,  it be observed that the plate was 
in anylnanner electrified. 	• 

Mr. Canton here ,  has also‘found, that two tea-cups, 
set on electric stands, and filled, one With'boiling, the 
other with cold, water, and equallyelectrified, continued 
equalty,  so, notwithstanding the plentiful evaporation, 
from the hot water. 	Your experiment and hi§ agree-
ing, show anotherrefnarkable difference between elec-' 
tric,and common fire.— For the latter liuits 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 I was present 
at one made by Dr. Hadley then professor of chemistry 
at Cambridge, when by repeatedly wettinglhe ball of: 
a thermometer 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 
22 degrees below freezing; and, accordingly, from some 
water mixed with the spirit, or from the breath of the 
assistants, or- both?  ice gatheredin small spicule found' 
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the ball, to the thicknessof hear a quarter of an inch. 
To such,a degree did the mercury lose the fire it before 
contained, .whiCh, as I imagine, took the opportunity 
of escaping, in company with the evaporatingparticles 
'of the spirit, by adhering tothose particles. 

Your experiment of the :Florence flask, and boiling 
water, is very curious. 	I hive repeated it, and found 
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- 
methbered I had once attempted to make an electric 
bottle Of a florence flask, filled with cold • water, hut 
could not chargeit at all ;*which I then imputed to some 
imperceptible cracks in the-small, extremely thin bub-
bles, of which that glass is full, and 'concluded none of 
that kind would do. , But Sou have shown me my mis= 
take.—Mr. Wilson had formerly acquainted us, that'.. 

redhot glass would conduct _electricity; but that so ' 
small a degree of heat, as that communicated by boiling 
water, would so open the pores of extremely 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 receipts of your

, 
 

letter, of which I shall now give you an account.' 	'., 	, 
I formerly had. an  opinion that a Leyden bottle, 

,charged and then sealed hermetically, might retain its 
electricity for ever; but having afterwards some suspi. 
cion that possibly that subtle fluid might, by slow im.. 
perceptible degress, 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 Septets 
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bey, 1760, Mc. Bolton of that place opened a bottle-that' 
bad been charged, and its long tube neck hermetically 
sealed in the, January preceding: 	On breaking off the 
end of the neck, and introducing a wire into it, we 
found it pOssessed of a coniiderable.quantity of electri-' 
cjty, whieh, was discharged by a snap and. spark. 'This 
bottle had lain near seven months on a shelf, in.  a closft, 
in -Contact with bodies that would undoubtedly-have 
carried off all, its electricity, if.it Could, haVe come rea- 
dily threugh.the glass. 	Net as the quantity manifested 
by ,the dischargewas not apparently ,so great as naight: 
have .been expected from a bottle of that siie, well 
Charged, some doubt remained whether parthad.escap, 
'id while the neck was sealing, or had since, by degrees, 
soaked through the glass. 	But an experiment of Mr. 
Canton's, in which sucha. Mottle was kept under water 
a week, wiihout having its electricity in the leastimpair-
ed,-,seeme to show, ,that when the glass is cold, though 
extremely thin, the electric fluid is wellietained by it. 
As that ingenious and accurate experimenter made a 
diseovery, like yours, of theeffect of heat in rendering 
'thin glass perdlealile by that fluid, it is bnt doin&hitn 
justice to give you his account of.it, in his own words, 
extracted from his letter, to me, in which he communi-
cated it, dated, Oct. 31, 1760, vih. , 

,'a  }aving procured some thin glass balls, -  of about an 
inch, an :half in diameter, with stems, or tubei,_ of 
eight or nine inches in length, I electrified them, some 
positively on the inside, and Others negatively, after the 
manner of charging the Leyden hottle;and sealed them 
hermetically. 	Soon after J applied thenaked balls.tq 
my electrometer, and could not discover the least ,sigh 
cf their being electrical, but holding, them, before the '• 
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Ere, 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 electrical fluid to, or take it 
from other bodies, according to the plus or minus stateof 
it within them. -Heating them frequently, I find will 
sensibly diminish their power; but keeping one of theta 
under water a week did not appear in the least degree 
to' impair it. 	That which I kept under water, was 
eharged on the 2ed of September last, was several times 

Iheated before it was kept in water, and has been heateil 
frequently since, and yet it still retains its virtue to a 
very considerable degree. 	The breaking two of Illy 
balls accidentally gave me an opportunity of measuring 
their thickness, which I found to be between seven and 
eight parts in a thousand of an inch. 

A down feather, in a thin glass ball, hermetically seal-
ed, will not be affected by the application of an excita 
tube, or the wire of a charged phial, unless the ball be 
considerably heated; and if a glass pane be heated till 
it begins to grow soft, and in that state be held between 
the wire of a charged phial, and the dischrging 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 other conduc- 
tors which suffer the electric fluid to pass through them 
gradually, and yet will not conduct a shock. 	for in- 
stance, a quire of paper will conduct through its whole 
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length, so as to electrify a person, who, standing on 
wax, presents the paper to an electrified prime conduc-
tor; but it will not conduct a shock even through its 
thickness only; hence the shock either fails, or passes 
by rending a hole in the paper. 	Thus a sieve will 
pass water gradually, but a stream from a fire en-
gine would either be stopped by it, or tear a hole 
through it.  

It should seem, that to make glass permeable to the 
electric fluid, the heat should be proportioned 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 Cavendish, 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 1 I 1.) 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 
Boor, in order to carry off any electricity that might 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 first 
upon the principle of the Leyden phial. 

" 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 touching the wire at E, the 
electrical machine continuing in motion. 

,, upon, 
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" Upon letting the whole cool, the effect remained 
till the thermometer was sunk to 400." 

It were to be wished, that this noble philosopher 
would communicate more bf his experiments to the 
world, as he makes many, and with great accuracy. 

You know I have always looked upon and mentioned 
the equal repulsion in cases of positive and of negative 
electricity, as a phenomenon difficult to be" explained. 
I have sometimes, too, been inclined, with you, to re-
solve all into attraction; but besides that attraction 
seems in 'i'tself as unintelligible as repulsion, there are 
some appearances of repulsion that I cannot so easily 
explain by attraction : this for one instance. 	When 
the pair of cork balls are suspended by flaxen threads, 
from the end of the prime conductor, if you bring a 
rubbed glass tube near the conductor, but without touch-
ing it, you see the balls separate, as being electrified 
positively; and yet you have communicated no electri-
city to the conductor, for, if you had, it would have 
remained there, after withdrawing the tube; but the 
closing of the balls immediately thereupon, shows that 
the conductor has no more left in it than its natural 
quantity. Then again approaching the conductor with 
the rubbed tube, if, while the balls are separated, you 
touch with a finger that end of the conductor to which 
they hang, they will come together again, as being, 
with that part of the conductor, brought to the same 
state with your finger, i. e. the natural state. 	But the 
other end of the conductor, near which the tube is held, 
is not in that state, but in the negative state, as appeals 
on removing the tube; 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- 
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cluctor is found to be equally in the negative state. 
_Does not this indicate that the electricity of the rubbed, 
tube had repelled the electric fluid, which was diffused 
in the conductor while in its natural state, and forced it 
to quit the end to which the tube was brought near, 

`accumulating itself on the end to which the balls were 
suspended t 1 own 1 find it difficult to account for its 
.quitting that 'end, on the approach of the rubbed tube,. 
but on the supposition of repulsion; for, while the con-
ductor was in the same state with the air, i. e. the natu-
ral state, it does not seem tc? me easy to suppose, that an 
attraction shOuld suddenly take place between the air 
and the natural quantity of the electric fluid in the cot/-
actor, so as to draw it to, and accumulate it on the 
end opposite to that approached by the tube; sitice 
bodies, 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 arle likewise appearances of repulsion in other 
parts of nature. Not to mention the violent force with 
whichthe particles of water, heated, to a certain degree, 
separate from each other, or those of gunpowder, when 
4ottched with the smallest spark of fire)  there is the 
seeming repulsion between the same poles of the mag-
net, a body containing a subtle moveable fluid in many 
-respects analagons 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; _or' if 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 to avoid the 
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contact, and may thus be pushed for at least appear to 
.,be pushed) off the table. —Can this be ascribed to the 

attraction of any surrounding body or matter drawing 
them asunder, or drawing the one away from the other? 
If not, and repulsion exists .in nature, and. in magi*. 
tism, :why may-it not exist in eledtricity? We shoubk 
not, indee4 multiply causes in philosophy without 
necessity; and the greater simplicity of 'your hypothe-
sis would recommend it tome, if I could see that all 
appearances would be solved by it.. 	But 1 find, or 
think illind, the two, causes more convenient than one 
of them alone. 	Thus I might solve' the  circular me- 
Lion of 'your horizontal stick, supported on a pivot,, 
with ,  two pins -at 'their ends, pointing contrary ways,',  
and moving in. the same direction when electrified,: 
whether positively or negatively: when positively, the 
air opposite to the points being electrised positively, 
repels the points; when negatively, the air opposite 
the paints being also,, by their means, electrisednega-
tively,-attraction takes place-between the electricity in-, 
the air behind the heads -of they pin's, and the nega-
tive pins, and so they are; in this case; drawn in the 
same direction that in the-other they were driven.-- 
You see lam willing to meet you half way, .a complai-
sance 'have-mit met, with in 'our brother Nollet, or. 
any other hypothesis-maker;  and therefore may value 
myself a little upon it, especially as they say I have 
Some ability in defending even the 'wrong side of a 
question,, when- I think fit to rake it in hand. 	.. 
i What you give as an established law of the electric 
fluid, f' That quantities of different densit;es mutually' 
attract each' other, in order to restore ,the equilibrium," 
is, 1-shink,..not well founded, or else not well express- • 
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ed. 	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 size, suspended likewise by 
silk, you will take from it half its electricity. 	It will 
then, indeed, hang at a less 'distance from the others  
but the full and, the half cjoantities will not appear to 
attract each other, that is, the balls will not come to- 
gether. 	Indeed, I do not 	now any proof we have, 
that one quantity of electric fluid Is attracted by am-,  
ther quantity of that fluid, whatever difference there 
may be in their densities. 	And, supposing in nature, 
a mutual 'attraction between two parcels of any kind of 
matter, it, would be strange if this attraction should 

strongly while those parcels were unequal, and 
cease when more matter of the same kind.was added 
to the smallest parcel, so as to make it equal to the , 
biggest. 	By all the.laws of attraction in matter, that 
we are acquainted with, the attraction is stronger in -' 
proportion to the increase,of the masses, and never in 

'proportion "to the difference of the masses. 	I should 
rathcr think the law would be, " That the electric fluid 
is attracted strongly hy,all other matter, that we know 
of, while the parts,  of that fluid mutually repel each 
other." 	Hence its being equally diffused (except in 
particular circumstances) throughout all other matter, 
But _this you jokingly call " electrical orthodoxy." 	It 
is 'so with some at 'present, . but not with all; and, per-
haps, it may not always be orthodoxy with any body. 
Opinions are' continually varying, 	where ;we cannot 
Phave matheMatical evidence of the nature of things; 
and they must vary. 	Nor is that variation without its 
use, since "it occasiOns_ a more thorough discussion, 
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whereby error is often dissipated, true knowledge is 
encreased, and its principles become better understood 
and More firmly established.  

Air should have, as you observe, "its shire of the 
,common stock of electriCity, as welt as glass, and, per-
haps, all other electrics per se." . But I suppose, that, 
like them it does not easily part with what it has, or 
receive more, unless when nuked with some non-elec-
tric,, as moisture for instance, of which there is some 
in our driest air. 	This, however, is only a supposition; 
and yoar experiment,  of 'restoring electricity to a ne-
gatively electrised person, by extending his arm up-
wards into the air, with a needle between his .fingers, 
on the point of which light may be'seen in the night, 
is, ,  indeed, a curious one. 	In this town the air i's ge,4- 
nerally moister than with us, and here I have seen Mr,' 
Canton electrify the airin one room positively; and in' 
anotheri  which communicated by a door, he has elec.: 

' trised the air negatively., The difference was easily 
discovered by -his cork balls, as he -passed out of one 
room into another.—Pere Beccaria, too, hai a pretty 
experiment, which stows that air 'tnay be electrised. 
Suspending a pair of small light balls, by flaxen threads, 
to the end of his prime conduvtor, he turns his-globe 
some tune, eleetrising, -positively, the balls'diverging 
and continue separate all the time. 	Then he presents 
the point of a needle to his 'conductor, which gradu-
ally drawing off the.electric fluid, the balls approach 
each other, wand touch, before all is drawn from the' 
conductor; opening again as more is drawn off, and 
separating nearly as wide as at first, when the conduc-, ' 
tor is reduced to the natural state. 	By this it appears, 
that when the balls came together, the air surrounding 
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the balls was just as much electrised as the conductor 
at that time ;ancl more than the conductor, when that , 
was reduced to its natural state. 	For the balls, though 
in the natural stare, will diverge, when the air that sur-
rounds them is electrised plus or minus, as well as when 
that is in its natural state and they are electrised plus or 
minus themselves. 	I foresee that you will apply this 
experiment to the support of Your hypothesis, and I 
think yoti may make a good deal of it. 

It was a curious enquiry ofyours,Whether the elec- ' 
tricity of the air, in clear dry weather, be:  f the same 
density at the height of two or three hundred yards, 
as needle surface of the earth ; and I am glad you 
made the experiment. 	Upon reflection, it should seem 	' 
probable, that whether the general state of the atmos-
phere at Any time be positive or negative, that part of 
it which ii next the earth will be nearer the 'natural. 
state, by having given ,to the earth in one case, or hav-
ing received from it in the other. In electrising the air 
of a. room)  that which is 'nearest the- walls, or floor, is 
least altered. 	There is only one small ambiguity in the 
experiment, which may be cleared ,by more trials; it 
arises from the supposition that bodies may be elec-
trised positively by the friction of air blowing strongly 
on them, as it does on the kite and its string. 	If at 
sontelimes theelectricity appears to be negative, as that 
friction is the same, the effect must he from a negative 
state -of the upper air. 	,. 

I am much pleased' with your electrical thermome- 
ter; and the experiMents you have made with it. 	I 
formerly satisfied myself by an experiment with my. 
phial and syphon, that the elasticity of the air, was not 
increased by the mere existence oe an electric atmos-- . phere 

   
  



'ELECTRICITY. 	 $.54 

phere Within the phial; but I did-not know, till you now 
inform me, that heat may be given to it by an electric 
explosion. 	The continuance of its rarefaction, for 
some time after tht discharge of your glass jar and of 
your case of bottles, seem to make this clear.. The 
,other experiments on wet paper, wet ,thread, greln 
grass, and green Wood, are not so satisfactory; as pos-
sibly the reducing part of the moisture to vapour, by 
the electric fluid passing ,through it,• might occasion 
some expansion which would he gradually reduced by 
the condeo-sation of- such vapour. 	- The fine Silver 
thread, the very small brass wire, and the strip of gilt 
paper, are, also subject to a similar objection, as even, 
metals, in such circumstances, are often partly reduced 
to smoke, particularly the gilding on paper. 

But your subsequent beautiful experiment on the 
wire, which you made hot- by the electric explosion, -
and in 'that state fired gunpowder with it, puts it out 
of all question, that heat is produced by our artificial 
electricity, and that the melting of nietals in that way,, 
is not by what I formerly called a cold fusion. 	A late 
instance here, of the melting -a bell-wire, in a house 
struck by lightoing and parts of the wire burning holes 
in the floor on which they fell, has'provetl the same 
with regard to the electricity of nature. 	I was too , 
easily led into that error by accounts given, even in 

s philosophical books and from remote ages downwards, 
of melting money in purses, swords in scabbards, kc". 

. without burning the inflatimable matters that were so,, 
' near those Melted.  metals. 	But men are, in general, ' 
:sueli careless observers, ',fiat a -philosopher cannot be-
too much on his guIrd in crediting their relations of 

,, things extraordipary, and should never build an hypoi. 
'2 A 2 	 Aliesi$. 
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thesis on any thing but clear facts and experiments, or . 
it will be in danger of soon falling, as this does, like a 
house of cards. 
, How many ways there are of kindling fire, or pro. 

clueing heat in bodies.! By the sun's rays, by collision. 
by friction, by hammering, by putrefaction, by fer-
mentation, by mixtures of fluids, by mixtures of solids 
with fluids, and by electricity. 	And yet the fire when 
produced, though in• different bodies it may-differ in 
circumstances, as in,colour, vehemence, &c. yet in the 
same bodies is generally the same.. Does not this seem 
to indicate that the fire existed in-the body, though in 
a quiescent state, before it 'was by any of these means 
excited, disengaged, and brought forth to action. and 
to view ? May it not constitute a part, and even a prin-
cipal part, of the solid substance of bodies.? If this 
should be the case, kindling fire in a body would be 
nothing more than developing this inflammable princi—
ple, and setting it at liberty 'to act in separating the . 
parts of that body, which then exhibits the appear- 
ances of scorching, Melting, burning, &c. 	When a 
man lights an hundred candles from the flame of one:' 
without diminishing that flame, can it be properly said 
to have communicated all that fire t When a single spark 
from a fiiht, applied to a magazine of gunpowder, is 
immediately Attended with this consequence, that the 

-whole is inflame, exploding with immense violencel: 
could all this fire exist first in the spark ? We cannot 

„ conceive it:, 	And thus we tge em W. to this supposition,,, 
that there is fire enough in all bodies to singe, melt, or 
burn them, whenever it is, by any means,4set a$ ii, 
bertY, so that if may exert itself upon them, or be dis- , 
engaged from them. This liberty seems to be afforded 
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it by the passage of electricity through them, which 
we know can and does, of itself, separate the parts 
even 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 electric • 
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 iheat 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 less that action of 
the flame which tends to separate its parts," but be-
am:se it resists it more than the smaller wire; or be-
cause the force being divided among more parts acts 
weaker on each. 	 - 

This reminds me, however, of a little experiment I 
have frequently made, that shows, at one operation, 
the different effects of the same inantity of electric 
fluid passing through different quantities ofmetal. A 
strip of tinfoil;three inches long, a quarter of an inch 
wide at one end, and tapering all_ the way to a sharp 
point at the other, fixed between two pieces of glass, 
and having the eleotricity of a large glass jar sent 
through it, will not be discomposed in the broadest 
part'; towards the middle will appear melted in spots; 
where narrower, it will be quite 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. I thank you for it most 

2 A 3 : 	 heartily .. 
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heartily, and for-the pains you have taken in giving 
me so rcomplete a description of its, situation, form, 
and substance, with the draft of the melted point.. 
There is one circumstance, viz. that the lightning was 
seen to diffuse itselftrom the foot of the rod over the 
tvet pavement, which seems, I think, to indicate, that 
the earth under the pavement was very.dry, and that 
the rodshould have been sunk -deeper; till it came to 
moister eafth, and therefore apter to receive and dissi- 
pate the electric fluid. 	And although, in this instance, 
a conductor formed of nail rods, not much above a ... 
a quarter of an inch thick, served well to convey the 
lightning, yet some accounts 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- 
Or itself, which, when too small, may be destroyed in 
executing its'office, though it doe,' at the same time, 
presekve the house. 	Indeed, in the construction of an 
instrument so new, and ofwhich we could have so little 
experience, it is rather lucky that we should at first'be 
so near the truth as we seem to be, and commit so fil ,--, errors. 	 ,, 	 , . 

There is another reason fo-riinking deeper the lower • 
end of the rod, and also for turning it outwards under 
ground to some distance from the foundation ;' It is 
this, that water drippings from the eaves falls neai`the 
foundation, and sometimes soaks down there in greater 
quantities, so as to come near the end, of the-rod, 
though,,the ground about it be drier. In such oase, this 
water may be exploded, that 4  is, blown into vapour, - 
whereby a fore&Is generated, that may damage the 
foundation. Vater- redticed to vapour, is laid to oc- 
cupy: 14,000 times its former -srpeace. 	I have sent a .._. 	*.t ,, charge 
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charge through a small glass tube, that has borne it 
-well while empty, but when filled first with water, was, 
shattered to pieces and driver* all about the room :—, 
Finding no part of the water OR the table, I..suspected 
it to have been reduced to vapour; and was confirmed 
in that suspicion afterwards, when I hail filled a like 
piece of tube with ink, and laid it on a sheet of cleats 
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 made by that most ingenious 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 wary 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 flesh so tender, and apt se 
much sooner to putrify. . I think tOo, that much of the 
damage done 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 crack that' happen to be in the 
walls. , 	- 

here are some electricians that,  recommend knobs 
instead of points on the upper end of the rods, .from a,.  
supposition that the points invite the stroke. 	It is true 
that points draw electricity at greater distances in the, 
gradual silent way ; but knobs will, draw at the-greatest 
distance a stroke. 	There is an. ekperhnent 'thiit *ill, 
settle Mil.-  Take a crooked wire of the thickness .of a 
quill,,and of such a length as that one end °fit being 

',2.0.4 	 !Oiled 
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applied to. the lower part of a charged bottle, the upper 
may be brought 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 gradually 
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 point or a knob is presented un- 
der it. 	 .. - 

' 	You seem to think highly of the importance of this 
discovery; as do many others on our side of the water. 
Here it is very little regarded; so little,' that though it 
is now seven or eight years since it was made public, I 
have not heard of a single house as yet attempted to 
be secured by it. It is true the mischiefs done by light-
ning 

 
are'noi 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 thou-
sand 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 appiehension of them, as to be very unhappy .., 
every time a little thunder is within their hearing;--' 
it map therefore be well to, render this little piece of 
new irnow' ledge as general and 'as well understood as 
possible, since to make us safe  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 
'litres, while it may relieve us a hundred times from 
those painful apprehensions, the latter may possibly on 
the whole contribute more to the happiness of man• 
kind than the former. 

Your 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. 

. Accounts from Carolina (mentioned in theforegoing Let-
ter) of the Ejects of Lightning on two of the' Rods;-,  
commonly affixed to Houses there, for securing them 
against Lightning. 

Charlestown, Nov. 1, 1760. 
41 	It is 	 Mr. Raven's some years since 	 rod was 

struck by lightning. 	I 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, bad fixed to 
the outside of his chimney a large iron rod, several 

' feet in length, reaching above the'chimney ; 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 the 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 .L. 	,  

. 	. felt 
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fell upon the points, did no damage to the rod they 
were fixed t©; but the brass wire, all down till it came 
apposite 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 the gun-barrel f, down 
which it seems to 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 
belciw the'hole in the wall_ remained good- 	No other 
damage, as I can learn, teas doneto the house. 	I am 
told the same house had formerly been struck by light-
ning, and much damaged, before these rods were in-: 
vented." 

i 	. 	• 	 , 	--t 
Mr. William Maine's Account-of the Elide of the Light- 
* ' fling on his Rod, dated at indianIand, in South Ca- 

rolina, 
 

Aug, 28, 170. 	. 	 . 
... 

1 had t• ,...7.--.--" 	a set of electrical points, consist- 
ingof three prongs, of large brass wire tipt with sil- 
'vet, and perfectly sharp, each about seven inches long t " 
these were rivetted at equal distances into an iron nut 
about three-quarterscf an inch square, and opened nt_ 
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 diaineter, or the thickness of a common 
'curtain-rod, composed of; several joints, annexed by , 
hooka turned at the ends of each joint, and the whole ' 
-,,-•--"....--.. MP 

* A proof that it tiravuotof sufficient Substance to conduct with safety 
to itself (though with safety so far to the wall) so large a quantity of the 
electric fluid. 	' . . 	- 	f A more substantial conductor.  

`fixed 
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fixed to the chimney of rnyhouse by iron staples. The 
points were elevated (a) six or seven inches above the 
top of the chimney': and the lower joint sunk three 
feet in the earth, in a perpendicular directiOn. , 

Thui stood the point on Tuesday last about five in 
the evening, when the lightning broke with a violent 
explosion on the chimney, cut the rod square off just 
under the nut, and I am persuaded, melted the points, 
nui,"and top of the rod, entirely tip'; 'as after the most 
diligent search, nothing of either was found (6), and 
the top of the remaining rod was cased over with 4a 
congealed solder. 	The' lightning ran down the rod, 
starting almost all the staples (c), and unhooking the 
joints without affecting the rod (d), except on the in-
side of each took where the joints were coupled; the 
surface of which was melted (6, and left as cased over,  
with solder.—NO part of the chimney was damaged (f), 
only at the foundation (g), where it was shatteied al-
most quite round, and several bricks were torn out (h). 
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' welt. 
-then-board (i) at one corner of the hope, and made 
a large hole in the earth by the corner'past; 	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 (k), carrying only soot with 
it; and filled the whole house with its flash (19;smoke, 
and dust. 	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,as if some great weight had fallen upon it (0) ; 
and three holes, each about half,an inch diameter, 

melted 
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melted through the bottom 09. 	What seems to me 
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 (q), and thecover was thrown to the middle 
of the floor 'Cr). 	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, andu 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 
further mischief ensued. 	The kitchen, at 90 feet dis-
tance, was full of negroeg, 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. 
it 

The foregoing very sensible 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'imperfeet ; and we find 
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 easily 
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 is 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. 	For 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 dowdwards ; 

', 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. 
Novi it seems the points of Mr. Maine's rod were ele-
vated only (a) six or seven. inches above the top of the 
chimney ; which, considering the bulk of the chimney 
and the house, was too small an elevation. 	For the 
great body of matter near them would- hinder their 
being easily brought into a negative state by the repul. 
sive power of the electrised cloud, in which negative 
state it is that they'attract most strongly and copiously 

the 
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the electric fluid from other bodies and convey it into 
the earth, 

(b) Nothing of the points,. 4c. could be found. 	This 
is, a common effect. 	.(See page 312.) 	'Where the 	,, 
quantity of the electric fluid passing is too great for 
the Conductor through which it passes, the metal is 
either melted, ,or reduced to smoke and dissipated; but 
where the conductor is sufficiently large, 	the fluid 
passes in it without hurting it. 	Thus these three wires 
were destroyed, while the rod Co which they were fixed, 
being of greater substance, remained 'unhurt ; its eod 
only; to which they were joined, being a little melted, 
some of the melted .part of the lower ends of those 
wires uniting pith it, and appearing on it like sol7  
aer.  

fc) (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 ; tberefore*the current through the metal 
being confined in those narrow passages, melted part 
Di' the metal, as appeared on examining the inside of 
each hook. 	Where metal is melted by lightning, some 
part of it is generally vexplOded i and these explosions 
in the joints appear to haveibeen the cause of unhook. , 	. 
ing them; and, by tha!'t violent action, of starting also 
most of the staples. 	We, learn from hence, that a rod 
in one continued piece is preferable to one composed 
()Clinks or parts hooked together. 
(f) No part of th chimney tars damaged; because the 

lightningpasied in the rod 	And this instance agrees 
with others in showing, that the second and principal 
intentioh of the rods is Obtainable, viz. that of con- 4 	• 	•,, 	4 

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 tipon any other part of the hoUse. • Had the 
lightning fallen on this chimney, unfurnished with a.' 
rod, it would probably have rent 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 wart of this was damaged, only (f) (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 rea,dilx,,, 
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 earth, dividing 
in search of other passages. 	Part of it tore up the sur- 
face in furrows, 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, 
shattered them. (see page 35S.) Part went through or 
under the foundation, and got under the hearth, blow-
ing up great part of the bricks (irty(s), and prOducing 
the other effects ( o) ( p) (q) (r). 	The iron dogs, log- 

; gerhead and iron pot were no hurt, being of sufficient 
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 on the 
part blown up, which will account both for the bruii- 
ing and melting. 	 . 

That 
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That it ran down the inside of the chimney (k) I 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 penetrates 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 
sass through the air from a cloud to a building, were 
at 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 flash (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 lightning 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, Inn its light fills a vast space many miles . 

. routid ; 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 honse, fail illumi-
nating highly every`room in it through the windows; 
and this I suppose to have been the case at Mr. 

Maine's ; 
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Maine's; and that, except,in and near the hearth, from 
the causes above mentioned, it was not in any other 
part of the house ; the flash 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 A I 
sound does not travel so far as light, we sometimes see • 
the light at a distance too great to hear the sound. - 	- 

(n) The breaking some pieces of china in the beaufet, 
may nevertheless seem to indicate that the lightning 
was there; but asthere 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 had been made 
of one piece, and sunk deeper in the earth, or had en-
tered the earth at a greater distance from the founda. 
tion, the mentioned small damages (except the melting 
of the points) Would not have happened. 

• TO DR. 1-1*. AT LONDON. 
On the ElectriCity of the Tourmalirt: 

; 	SIR, 	f 	 Craven-street, June 7, 1759. 

I NOW return the smallest of your two tourmalins, 
with hearty thanks for your kind present of the other, 

* Dr. Heberden. 	Editor. 
VOL.. I. 	,. 	• 4 	2 D 	 which 
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which, though I value highly for its rare and wonderful 
properties, I shall ever esteem 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 keen related of it ascribed to prejudice in fa- 

' your of a system) by some ingeniOus gentlemen abroad, 
who profess to have made the experiments oh 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 

ltourmaline they have tried were not properly cut; so 
,that the positive and negative powers were obliquely 
placed, or in some manner wheleby, 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, but 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 triese stones, in their natural state, can be procured 
here, I think it would he 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 effects might be stronger, and more dis-
tinct; for though both 'these stones that I have ex-
amined have evidently the two properties, yet, without 
'the fill heat given by boiling water, they are somewhat 
confused; the virtue seems strongest towards one end-
of the face; and in the middle, or near the other end, 
scarp discernible; and the negative, ,I think, always 
;Weaker than the poSifive. 
. I hive had the large one new cut, so as to make both 

sides 
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sides alike, ,,and find the change of form has made no 
change of power, but the properties of each side remain- 
the saniee I found them before. 	It is now set ina 
tin in such a manner as to turn on an axis;  that I may 
conveniently, in mak ingexperimen ts, come at both sides 
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, is sufficient to give it some degree of elec-
tricity, so that it is always ready to attract light bodies. 
. The rfollowing experiment have satisfied me that 

M. /ipinus's account of the positive and negative 
states of the opposite sides of the heated tourmalin is,  
well founded. 

I heated the large stone in boiling water. 	. 
As soon as it was dry, tbrought 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 1 call A, and then repelled.' 	. 
The ball in that, state was also. repelled by the posi- 

tively charged wire of a phial, 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 pre-
sently after repelled by that'side. 

, 
	

In this second state it was repelled by the negatively 
charged wire of a phial. , . 

., 	Therefore, if the principles now generally received, 
relating to. positive and negative electricity, are true, 
the side A 'of the large stone, when the stone ii heated 
in-water, is in a positive state of electricity; and the 
side B, in 	negative state. 

The same experiments being: made with the small 
2 B.' 2' 	 stone - 
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'the stone stuck by one edge on 	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» 
Live electricity. 

Again: 
I suspended the small stone by "it silk thread. 
I heated it as it hung, in boiling water. 
-I heated the large one in boiling water. 
Then I brought the large stone near to the suspend- 

ed small one. 
4, Which immediately turned its flat side to the side B 

of the large stone, and would cling to it. 	- 
I turned thering, so_as to present,  the side A of the 

large 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. 	4  

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 tae 

occasioned 
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occasioned by the united force of different parts of 
the face, collected and acting together through the 
metal. 

I am, &c. • 

B. FRANKLIN. 

rRo y ,PROFESSOR WINTBORP, TO B. FRANKLIN. 

, . 
New Observation relating to Electricity in the Atmosphere. 

, 	 . 
, 	SIR, 	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 
nouse, and the wire ' where it passes within-side the 
house is furnished with belli, according to you rrnethod, 
to give notice'of the passage of the electric fluid. 	In 
summer; these bells generally ring at the approach of 
a thundencloud; 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 hours (though with little intermissions) as 
briskly as ever I knew them, 'and I drew considerable 

2 B B . 	 4 sparks 

   
  



374 	PAPERS ON. PHILOSOPHICAL SUBSECTS. , 

sparks from the wire. 	This phenomenon I never ob-
served ,',bat twice; viz. 'on the 31st of January, 1760, 
and the 3d of March, 1762. 

I am, Sir, Stec. 

PROM MR. Ame.S*. TO H. F. 

Flash of Lightning. that truck St.:Bride's Steeple. 
• . 	, 	, 	. 

I HAVE just recollected that in one of our great 
storms of lightning, t saw an appearance, which I never 
observed before, nor ever heard described., 	I am per- 
suaded that I saw the flash which struck St. Bride's 
steeple. 	Sitting at my window; and looking to the 
north, I 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.. 	I in 
stantly told a, person sitting, with, me, that some place 
must be struck at' that instant: 	I was so much sup,  
prised at the vivid distincLappearance of the fire, that 
I did not hear the clap of thunder, which stunned every 
one besides. 	Considering how low it moved,' I could 
not have thought it had gone so far, having St. Mar-
tin's, the New Church, and St. Cleme,ntes steeples in 
its way.,. It struck the steeple a good way, from the 
top, and the first impression it made•in the sideis in 
the same direction I saw it tnove in,. It was susceeded 
by two flashes, almost united, moving in a pointed di- 

_ 
' Arr. Alexander Small. 	Editor,  

reCtion. 
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rection. 	There were two distinct houses struck in Es- 
sex-street:-  I should have thOught the rod would have 
fallen in CoVent-Garden, "it was so lbws ' -Perhaps the 
appearance is frequent, though never before seen by . 	, 

Yom,'s; 

	

A. S. 

TO ItIR.,P. P. NEWPORT. 

Best Method'of securing a Powder Magazine from Lightning. 
.. 	. 

the 	that de- .—,--You may .acquaint 	gentleman 
sired you to enquire my opinion of thelestntethod Of 
securing a powder• magazine-  frofit Jightning, "that r 
think they cannot do better than to erect a .mast not far 
trom it, which may reach, fifteen Or twenty feet .,above 
the top of it, with a' thick iron rod in one piece fits- 

, Jened to it, pointed at the highest end, and -reaching 
down through the earth till it comes to water. 	Iron is 
a cheap metal ; but if it *ere dearer, as this is a public 
thing the orpence is insignificant'; therefore I woulsi 
have the rod at least au inch thick, to alloW for its gra. 
dually wasting by rust ; it will last as long as the' mast, 
and may be renewed with it: 	The sharp point for five 

,or six inchek should be gilt.  
But there is another circumstance 'of importance to 

II* strength, goodness, and usefulness of the powdey, 
which does not seem to have been enough attended, to. 
1 mean the keeping it: perfectly dry. 	For w,atit of a 
method of -doing this, much is spoiled in dCinp maga-: 
tines, and much so damaged as to become of little va-., 

_. 	... 	-, 
• Peter Franklit 	Editor.  

2 B 4 	 Inc.. 
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lue.—If, instead of barrels it, were kept.in cases of bot-
tlei 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. 	 . 7 By the latter of these means you see-tea is brought 
dry and crisp front China to Europe, and thence to 
America, thotgh 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 goods 

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 front each oilier, 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 receive 
the powder, and when the other bead is put in and the 
hoops drove up, the powder would be safe from mois;. 
tore even if the barrel were kept under water. 	This 

tin-foil 
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tin-foil is but about eighteen pence sterling a pound, 
and is so extremely thin, that I imagine a pound of it 
would line three or four powder-barrels. 

T am, &c. 

B. FRANKLIN. . 

- 	. 

'Of Lightning, and the Methods (now used in America) of secur- 
- 	ing Bhilding6 and Persons from its mischievous Meets. 

EXPERIMENTS magein electricity firstgave phi-
losophers a suspicion," that the matter of iightriing was 
the same with the electric matter. 	Experitnents after- 
wards made on lightning obtained from the clouds by 
pointed rods, received into 	bottles, and subjected to 

r, every trial, have since proved this suspicion to be per-
fectly well founded; and. thatwhatever properties we 
find in electricity, are also "the properties of lightning. 

This inntter of lightning, or of electricity, is an eX- 
. treme subtle fluid, penetrating' other bodies, and sub- 

sisting in them, equally diffused.. 	 • 
When by any operation of art or nature there hap-

pens to be a greater proportion of this fluid in one'body 
than in another, the body which has most will commu- 

4, nicate to 	that which has least, till the proportion be- 
comes equal; provided the distance betW•een them be 
not too great; or, if it is two great, till there be proper 
-conductors to convey itirom one to`the other. 	. 

If the communication be through the'air without any 
conductor, a bright light is seen between the bodies, and 

. 	.. 	'7 	 ,a sound 
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a sound is beard. In our small experiments, we call this 
light and sound 	electric spark and snap; but in the .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 tars than the light 
does-to ; our eyes) is, with its echoes, called thunder. .  	4 	 - 	' 

If the carnmunication of this fluid is by a conductor, 
it may be without either light or sound, the_subtle fluid 
passing in the substance of the concictor; 

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 met!-,11s, and water, are,good conductors.—Other 
frodieS may become conductors by haying some quan-
tity 

 
or water in them, a wood, and other materials used 

in building, but not havinginuch water in them, they 
are not goad conduetors, 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 twoconductors, one good and sufficient; as of .  
metal, the other not's() 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 theyt..-7„This distance, _ 	— 
whatever it_ happens to be between, any two bOdies,• is' 

called 
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called 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 
meet with a conductor, the fluid 4uits them and strikes 
bate, the earth.. A cloud fully charged with this fluid, 
ifso high 'as to be beyond the striking distance front 
the earth, passes quickly without making noise or giv. 
ing light; unless it meets with other clouds that have 
less. , 

Tall trees, and lofty buildings, as the towers and 
spires of churches, become sometimes conductors 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 1 

hurt by lightning, ns, whenever it falls on .such a build:- 
big, 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 Food, 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 frame 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 pass'ing through thelouseit follows the direction of 
these conductors, taking as many in its way as can stssist 
it in its passage, whether in a strait, or crooked- line 

leaping 
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leaping from one to the .other, if riot far distant from 
each other, only rending the wall in the spaces where 
these partial good conductOrs are too distant from each 
<Abel': 

An iron rod being placed on the outside of a build-
ing, from the:highest part continued down into the 
moist earth, in any direction strait or crooked, following 
the form of the roof ofother 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 iritO the earth, will prevent its 
damaging any part of the building. 	- 

A small quantity of metal is found able to conduct a 
great quantity of this fluid.. i A wire no bigger than a 
goose quill has been known to conduct (with safety to 
the buildingas far as the wire was continued)a quantity 
of lightning that did prodigious damage loth above and 
below it ;• and probably larger rods are not necessary, 
though it is common in A meripa, to make them of half 
hn inch, some of three quarters, or an inch diameter. 

The rod may be.fastened to the wall, chimney, &c. 
with staples of. iron,—The lightning will not leave the 
rod (a good conductor) to pass into the wall (a bad cm!. 
cluctor) through those Staples.—It would rather, if any 
were in the wall pass out of it into the rod to get more 
readily by that conductor,into the earth. - 

if 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 
stiking distance to the earth or a building. 	It there-
fore.strikes. through those condUctors a building that 
would otherwise be out of the striking distance. , 

Long sharp points communicating with the earth, 
and presented to such parts of clouds, drawing silently 
from them the fluid they rare charged with, they are 
then attracted to the cloud, and.  may leave the -distance 
so great as to be beyond the reach of striking. 

It isI  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 pointr  which 
is gilt to prevent its rusting.. 

Thus the pointed rod either prevents a stroke from 
the cloud, or, if a stroke is Made, dond ucts.it to the 
earth with safety to the building. 	, 

The lower end of the rod should enter the earth so 
'deep as to come at the moist part, perhaps two ot three-
feet ; and if bent when under the surface so'as to go in 
a horizontal line or six or eight feet from the Wall, jmd 
then bent again downwards three or four feet, it will 
prevent damage to any of the stones of the foundation. 

A person apprehensiveof danger from lightning,, hap-
pening during the time of thunder to be in a house not 
so secured will do well to 	void sitting near' the chitn-,, 
ney, near a looking glass, or any gilt pictures or Ivains-
cof; the safest place is in the middle of the room (so 
it be not under a inetal lustre suspended by a chain) sit- 
ting in one chair andlaying the feet up in another. 	It 
is still safer to bring twoor three mattresses or beds into 
the middle of the roon3/4, and, folding them up double, 
place the chair upon them; for they not being so good 

, conductor& as the walls, the lightning will not chose an 
. 	 interrupted 
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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, a ham- 
mock or swinging bed, suspended by' silk cords equally 
distant from the walls on every side; and from the ciel-
log and floor above and below, affords the safest situa-
tion a person can have in any room -whatever ; and . 
what indeed maybe deemed quite free from danger of 
any stroke by,lightning.. 
1  Paris, Sept. 1767. 	, - 	 , B. FRANKLIN. 

1,031 J. W.* ESQ. PROPESSOR or NATURAL. P111-• ' 
L9SOPHT AT CAMBRIDGE, IN NEW ENGLAND, 
'34Ns' 6, i768-..-  

- 	 _ 
St. Bride's Steeple.—tliility of Electrical Conductors to Steeples. 

—Singular kind of Glass tube. 	'' . 
$i **** I have. read in. the Philosophical Transac-

tions the account of the effects of lightning on St. 
Bridefs steeple, 	It is amazing to me, that after the full 
demonstration you had given, 'of the identity of light-
ning and of electricity, and the poWer of metalline con-
dtictors, they should ever think of repairing that steeple 
'without such conductor 	TioWrastonfshing is the force 
of prejudice even in an age of so much knowledge. and 
'free enjuirx! 

ANSWER' TO THE ABOVE. , 
****, IT is perhaps not so extraordinary that unlearn-

ed 1116; such as commonly compose our church yes- 

* John Winthorp.' Editor. 
9 	 tries, 
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'tries, should not yet beacquainted with, and sensible of 
'the benefits 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-
nui'ty, can bold out against the evidence of new know-
ledge, that does not square with their preconceptions; 
and how long men can retain a practice that is con-
formal* to their prejudices, and.expect a benefit froni 
such practice, though constant experience shows its 
inutility, 	A late 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 clearly, that it was 
conducted from one part to another by wires, gildings, 

' and other pieces of metal that were within, or connected 
with thebuilding, yet in the'same paper he objects to 
the providing metalline conductors without the building; 
as useless or dangerous.* 	He cautions people not to 

, 	 . 
•.. 

.Notre curiosite pourroit, peat-etre s'aiiplaudir des reelterches qu'elle 
noes a fait fake sur la nature du tonnerre, Sr, sur la mecanisme de lies 
principaux effects, unit' ee West point ce qu'il y a de-plus important; it 
vatadroit beinmieux que nous puissionstrouver quelque moyen de nouse ea 
garantir : op Y u pensi; on s'est mime dank d'avoir fait cette grande de-
couverte ; mats malheureusement deuce suttees dlpfeuves &.un peu de 
Mexico), nous apprennent gull ne faut pas compter sur tee promesves 
qu'ou nous a falter. ' .J0 l'ai dit, ti y a long temps, and avec regret, tante* 
cis pointes de fer qu'on dresse en Fair, snit comma &owner, soil comma 
preservatifs;--sont plus propre it nous attirer le feu du &nom qte it 
tout en preserver; ----Sr je persiste ft dire que le projet d'epuiser one -. 
nueevragense du feu dont elltrestreargie, n'est pas eelui d'un physic:ten. 

*wire 	les Effets du *--. 	stir 	Tonotem, 
ring 
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ring the church bells during a thunder-storm, lest the 
lightning, in its way to the earth, should be conducted 
down to them by the bell ropes,* which ale but bad • 
conductors ; and yet is against fixing metal rods on the 
outside of the steeple, which are known to bemuch bet-
ter conductors, and which it would certainly chuse to 
pais in; rattier than in dry hemp. 	And though for a 
thousand years past bells havebeen solemnly consecrat-
ed' by the Romish church-, in expectation that the 
sound of such blessed bells would drive away those 

I storms, and secure out buildings from the stroke of 
lightning; and during so' long a period, it has not been 
found bieXperience, that' places within the reach of 
such blessed sound, are safer than others where it is ne- . 	, 	 r , 

' 	•• 
*Les cloches, en vertu de leur benediction; doivent ecartcr les °rages 

& nous preserver des coups de faudre; mais Peglise pertnet ii. la prudence 
burnable le choix des momens oil it coavient d'user de c'e pr6servatift 	Se 
ne sais si le son, considers physiquement, est capabld nu non de faire 
crever une nuee, & de causer l'epanehement de son.ftto wets lesobjeteter. 
restres, mais it est eertaim& prouve par l'experience, que la tonnerre pent 
tomber sur un Clocher, soil que cony sonue on que fon n'y sonne point ; 
& si cela'arrive daiis le premier cas, les sanneutt sent en grand danger, 
parcequ'ils tiennent des cordes par lesqttelles la 'cortnotion de la faudre 
pent se comruuniclueriusq'ti cux : it est done plus sage de taisserles cloches 
en repos quand Vorage est arrive au-dessus de l'eglise., 	Ibid. 

t Suivant le ritnel de Paris, lorsciu'On benit des clochei, on recite les 
oraisons suivantcs :, 	. 	1 	1 

Benedic, Damine 	quotiefe.unqne-Snnuerit, procul recede &Ms* 
insidiantium, umbra phaniasmatis, biennia turbinum, percussio fulminum, 
14rsii.) touitruum, caiamitas tempestatum, °masque spieisus procellarum, We. 

Deus, 90 per .beatunt Milisen, Esc. 	. . . , : procul pellantur insidix 
inimici, fragjir grandinum, pracella t_arbinum, impetus tempestatum, temper- 
entur infelta tonitrua,  Esc. 	4 	 , 

Omnipotens sempiterue Dens, ,frc ,,  ... , . ut ante sonitum ejus cp. 
gentur ignite' jacula fnimici, percussio fulminum, impetus gapidum, ksio 
tempestatum, Esc. 	 li. 

ver 
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ver heard ; but that on the contrary, the lightning 
seems to strike steeples of choice, and that at the very 
time 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 other trick ;—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, &c. in different places, 
unprovided with rods, have been-  struck and greatly 
damaged, demolished, or burnt. Probably the vestries 

• ofour English churches are not generally well acquaint- 
ed with these facts; otherwise, since as good protes-
tants they have no faith jn the blessing of bells, they 
would be less excusable in not providing this other secu-
rity for their respective churches, and for the good peo-
ple that may happen to be assembled in them during a 
tempest, especially as those buildings, from their great- 

- er height, are more exposed to the stroke of lightning 
than our common dwellings.', 	, . 

I have nothing new in the philosophical way to com- 
municate to you, except what follows. 	When I was 

, 

• * En 1718. 	M. Deslandes fit savoir a l'Acridernie Royale des sciences, 
tine la nuit du 14 ou 19 d'Avril de la !name armee, le torinerre'etoittombe 
stir vingtquatre eglises, dequis Landernau jusqu'l Saint-Pol-cle-Leon en 
Bretagne; que ces eglises Stoient pr6cisement cellos oil l'ou mono% & 

b que la foudre avoit fipargne Belles ou l'on ne sonnoit pas; que daus cello 
_ de Gouisnon, qui fut entierement ruinee, le tonnerre tua deux personnes 

de quatre qui sonnoient, Sze. 	Hist, de T.dc. R. des Sei: 1719, 
VOL. is 	 2c 	 last 
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last year in. Germany, I met wiih a. singular kind of 
glass, being a tube about eight inches-long, half an hick 
in diameter, with a hollow ball of near an inch-diameter 
at one end, and one of an inch and a half at the other, 

• hermetically sealed, and half filled with water.—If 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, 
makinganappeararice that puzzled me much;  till I found 
that the space hot filled with water was also free from 
air, and either filled with 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 tilt 
it can pass between it and the glass, and escape tathe 
other end, whereit 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 instrumerit-maker,bas made-
a number of them from mine, and improved them;  for 
his are mach 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 day 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 

that 
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that is not diminished ; and by adding itself to the bub-
ble at the other end, that bubble is not increased, 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 being 
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 water 
will he 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 ()there  it begins to boil, as it were, by the vapour, 
passing up through it; and the instant it begins to boil, 
p.sudden coldness is felt in.  the ball held ; a curious ex-
periment, this, first observed and shown me by Mr. 
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 a fact.— 
When the water stands at an equal height in both these 
balls, and all the rest; if you wet one of the balls by 
means of a feather dipt in spirit, though that spirit is of 
the same temperament as to heat and cold with the 
water in the glasses, yet the cold occasioned by the eva-
poration of the spirit from the wetted ball will so con-
dense the vapour over the water contained in that ball, 
as that the water of the other ball will be pressed up 
into it, followed by a succession of bubbles, till the spi-
rit,  is all dried away. Perhaps the observations on these 
little instruments may suggest and be applied to some 
beneficial uses. It has been thought?  that water reduced 
to vapour by beat was rarefied.only fourteen thousand 
times, and on this principle our engines for raising wa-
ter by fire are said to be constructed : but if the va-
pour so lunch rarefied from water is-capable of being 

e c 2 	. 	itself 
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ifself still farther rarified 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 beim (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, &c. 	B, FRANKLIN. 

0 

Experiments, Observations, and Pacts, tending to snpport 
the Opinion of the Utility of long pointed Rods, for 
securing Buildings from Damage by Strokes of Light-
ning. 

Read at the Committee appointed to consider the erecting Conductors 
to secure the Magazines at Purfteet, Aug. 27, 1772. 

EXPERIMENT I. 
THE prime conductor of an electric machine, A. B. 

( See Plate IV.) being supported about 10 inches and a 
' half above the table by a wax stand, and under it erect-

ed a pointed 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 end of afinger, the con-
ductor may be full charged, and the electrometer c*, 
will rise to- the height indicating a full charge : but the 
moment the point is uncovered, the ball of the electro- 

a Mr. Henley's. 	' 
meter, 
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meter drops, showing the prime conductor to be in-
stantly discharged and nearly emptied of its electricity.. 
Turn the wire its blunt end upwards (which represents 
an unpointed bar) and no such effect follows, the elec-
trometer remaining at its usual height when the prime 
conductor is charged. 

OBSERVATION. 

What quantity of lightning, a high pointed rod well 
i!ornmunicating with the earth may be expected to dis-
charge from the clouds silently in a short time, is yet 
unknown ; but I have reason• from a particular fact to 
think it may at some times be very great. 	In Phila- 
delphia I had such a rod fixed to the top of my chim- 
ney, and extending about nine feet above it. 	From 
the foot of this rod, a wire (the thickness of a goose 
quill)came through a covered glass tube in the roof, and 
down through the well of the stair-case; the lower end 
connected with the iron spear of a pump. On the stair. 
case opposite to my chamber-door, the wire was di-
vided; the ends separated about six inches, a little 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 clouds passed with electricity in them. 
After having frequently drawn sparks and charged bot-
tles from the bell of the upper wire, I was one night 
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 the 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 continued dense white 
stream, seemingly as large as my finger, whereby the 

R2 C .$ 	 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 numbert 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 IL 

The pointed wire under the prime conductor conti-
nuing of the same height, pinch it betvken 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 fall 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 propor- 
tionably, stopping when you stop. 	If you slip down 

1 . 
• 

. Mr, de Romas saw still greater quantities of lightning brought down 
by the wire of his kite. 	He hid " explosions from it, the noise of which 

greatly resembled that of thunipler, and were heard (from without) into 
0,  the heart of the city, notwithstanding the various noises there, 	The fire 
" seers at the instant of the explosion had the shape of a spindle eight 
0,  inches long and five lines in diameter. 	Yet from the time of the ex- 
" plosion to the end of the experiment, no lightning was seen above, nor 
a any thunder heard. 	At another time the streams of fire issuing from it 
,, were observed to be an inch thick and ten feet long."—See Dr. Priest. 
ley's History of Electricity, ,pages 134-6, ,ftrst. edition. 

t Twelve were proposed on and near the magazines at Purfleet. 
. 	 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 effect 
in drawing off the lightning from the clouds may be 
expected from long pointed rods, than from short ones; 
I mean from such as shew the greatest length, above the 
buiklings they are fixed on. 

EXPERIMENT III. 

Instead :of pinching the point between the thumb 
and finger, as in the last .experiment, keep the thumb 
and finger each at near an inch distance froni it, but (it 
the same height, the point between them. 	In this si-
tuation, though the point is" fairly exposed to tbe 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 halffalls quick to the 
stem. 	 . . 	. 	. 

:OBSERVATION.  
To explain this, it is supposed, that one reason -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 
negative ; whence it attracts the electricity of the prime. 
conductor more strongly than bodies in their natural 
stateWould do ;,the small quantity of .common matter in 
the point, not being able by its attractive -foree to re-
tain its natural quantity of the electric fluid, against the 
fprce of that repulsion.—But the finger and thumb 

2 c 4 	• 	 being 
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being substantialand blunt bodies, though as near the 
prime conductor, hold up better their opt natural quail., 
tity against the force of that repulsion ; and so, con-
tinuing nearly in the natural state, they jointly operate 
on the electric fluid in the point, opposing its descent, 
and aiding the point txi ,retttin it; contrary to the repel" 
ling power of the prime conductor, which would drive 
it down.—And this may also serve to explain the dif-
ferent powers of the point in the preceding experiment, 
on the slipping down the finger and thumb to different • , distances. 	 , 	. 

' Hente is collected, that a pointed rod erected, be-
tween twat tall chimnies, and very little- higher (an in, 
stance of which I have seen) capnot have so good an 
affect; as i`f it had been erected on one of the chim- 
neys, its whole length above it. 	- 	 ,, 

EXPERIMENT IV. 

If, instead of a long pointed wire, a. large solid body 
(to represent a building without a point) be brought 
under and as near the prime conductor, when charged ; 
the ball of the electrometer will fall a little ; and, on 
taking away the, large pay, will rise again. 

.. 	. 
. 	OBSERVATION. 

Its rising 'again shotvs that the prime conciliator lost 
little or none of its electric charge, as it had' done 
through the point : the falling '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 electrometer is plated to the part imme-
diately over the large, body, and there accumulated 
ready to strike into 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 theicould by their descend- 
ing come within it. 	 . 

EXPERIMENT V. 
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 turned, the cotton will extend itself, stretching 
down towards the finger; as at a; but on uncovering 
the point, it instantly flies up to the prime conductor, 
as at 6, and continues there as long as the point is no. ' 
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 inaearly its Us, 
tural state. gut when n"fioint is opposed to the cotton, 
its electricity is thereby taken from it, faster than it 

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 -electrified 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 seen to have ninny) 
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, tip to the great 
cloud ; and thereby increase, instead of lessening the 
distance, so as 'often to make it greater,  than the strike 
ing distance. 	Turning the blunt end of a 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 inchei long and one-fifth of 
an inch thick, tapering to a sharp point; but so raid, . 	. 

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 eight- 
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 collapse, and join. 
Those connected with the point will at the same time 
approach each other, till 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 tile 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 a rod, 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 
seems more 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 lof-
tiness of the rod; as protecting more extensively the 
building under it,  

It 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 erect- 

4 	 . ed 
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Pd on buildings', without continuing the communication 
quite down into the, moist earth, this objection might 
then have weight; but when such complete 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 tnetalline conductors. 	

. 
 

it has also been suggested,. that from such electric 
experiments nothing certain can he concluded as to the 
great operations ofnature ; since it is -often seen, that ex-
veriments,, which have succeeded in small, in large 
jiave failed. It is true that in mechanics 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 sitrprizingly 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 oei "all prime conductor, atsnudl 

.'slistances ; 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 4 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 a 
stroke; and there, it cannot be doubted the points 

must 
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must have some effect. 	And 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 America (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 knowledge. 	Btit 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 points. , 
Indeed we have nothing to form a judgment by in this 
but past facts; and we know of no instance where a 
complete conductor to the moist earth has been insuf- 
ficient, 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- , 

6 	 sufficient. 
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sufficient. 	We can then Only judge of the dimension9 
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 9.0 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 
scion 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 electricflaid) to 
a degree sufficient to attract them towards the earth, 

', the equilibrium is restored, before the difference be- 
conies great beyond that degree. 	Ni. Lane's claim- 

- rneter,forJiniiting 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 ofreceiving and 
accumulating it there may be in the bottle sir glass jar; 
yet neitherthe. 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 quantitraccumaiated 
was equal to the distance : But there is a circumstance 
which by occasionally lessening the distance, lessens 
the discharge; 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. F. 

* It may be fit to mention here, that the immediate occasion of the 
dispute concerning the preference between pointed and blunt conductors 
Of lightning, arbse as follows i--A powder-mill having blown up at Bres-
cia, in consequence of its being struck with lightning, the English board 
of ordnance applied to their painter, Mr. Wilson, then of some note as 
18II electrician, for a method to prevent the like accident to their maga- 
zines at Purfleet. 	Mr. Wilson having advised a blunt conductor, and jt 
being understood that Dr. Franklin's opinion, formed upon the spot, was 
for a pointed one; the matter was referred iu 177e, to the Royal Society, 
and by them as usual, to a committee, who, after consultation, prescribed 
a method conformable to Dr. Franklin's theory. 	But a harmless stroke 
of lightning,-liaving under partidular circumstances, fallen upon one of 
the buildings and its apparatus in May 1777 ; the subject tame again into 
violent agitation, and was again 'referred to the society, and by the so-
ciety again referred to a new committee, which committee confirmed the 

. 	I'. 
decision of the fitst committee. 	 B. V. f • 

t Wherever this signature occurs, the note is taken from a volume of 
Dr. Franklin's writings, entitled Political, Miscellaneous, and Philosophi-
cal Pieces, printed for Johnson, 1779. The editor of that volume, though 
a young man at the time, had already evinced extraordinary talents, and 
was the friend and correspondent of our author. 	As he has chosen to 
withhold his name, we conceive ourselves not entitled to diiclose it; but 
we shall take the freedom of an acquaintance to use the notes occasional-
ly, deeming them in many instances valuable historical records. Editer. ., 
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. 	 . 
TO PROFESSOR LANDRIANI, OF ITALY. 

On the Utility of Electrical Conductors. 

SIR, 	, 	'Philadelphia, Oct. 14, 1787. 

1 HAVB received the excellent work, Upon the Uti-
lity of Electrical Conductors, which you had the good-
ness to send me: I read it with great pleasureAnd 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 fairy was only found a good deal 
frightened by the violence of the explosion.  

Last year, my house being enlarged, tke,,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 hi; 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 eixample 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 JOHN PRINGLE, M. D. AND F. R. S. 
, 	• 

On the Ejects of Electricity in Paralytic Cases. 

SIR,' 	 , Craven-street, Dec. el, 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 yeais 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, each 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- 

v or.. 1. 	' 	 2 D 	. 	Bible. 
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Bible warmth in the  lame limbs that had received the 
stroke than in the others; and the next morning the 
patients usually related, that they Wad in the night felt 
a prickling sensation in the flesh of the paralytic limbs ; 
and would sometimes show a number of small red spots, 
whieh,they supposed were occasioned by those prick- 
'ings, 	The limbs, too, were found more capable of Ito-, 
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 motion, to 
take off his hat. 	These appearances gave great spirits 
to the patients,. and made them hope a perfect cure; 
but I do not remember that I ever saw any amendment 
after the fifth day; 'which the patients perceiving, 
and finding the shocks pretty severe, 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 apparent 
temporary advantage might arise from the exercise in 
the patients journey, and coming daily to my house, 
or from the spirits given by the, hope of success, ena-
bling them to exert more strength in moving their 
limbs, I 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 
of a skilful physician. 	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-
land of a Case, in which two hundred shocks from a 
phial were given daily, it seems, that a perfect cure has 

been 
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been made. 	As to any uncommon strength supposed 
to 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 surfac&of the glass coated; so 
that my shock 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 Amber. 

Saturday, July 3, 1762. 

TO try, at the request of a friend, whether amber 
finely powdered might be melted and run together 
again by means of the electric fluid, I took a piece 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 lids 
tube some powder of amber, and with two pieces of 
wire nearly fitting the bore, one inserted at one end, 
the other at the other. I rammed the powder hard be-
tween them in the middle of the tube, where it stuck 

'fast, and was in renith about half an inch. 	Then leav- 
itig the wires in the tube,•  I made them partof 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 pieces and those dispersed with 

2 It 9., 	- 	violence_ 
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violence in all directions. 	As I did not expect this, I 
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 &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 
strongsmell, somewhat like that from burnt gunpowder. 
Whence I 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 
rolled 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 the powder remained 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, I suppose that hardness not to arise from- melt-
ing any parts in it, but merely from my r amming the 
powder when I charged the tube. ' 

B. FRANKLIN. 

TO 
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TO THOMAS RONAYNE, ESQ. AT CORR*. 	. 

04 the Electricity of the Fogs in Ireland. 

SLR, 	 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 isnot, 
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 Occasion 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 
near its surface, and in buildings, trees, &c. so 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, 

*Thi's letter is translated from the French edition of Dr. Franklin's 
works, as *e also all that follow, to the Appendix,- the one to Miss Ste- 
phenson 

 
excepted. 	Editor. 
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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 readily under- 
stand this ; but you may easily make a fear experiments; 
which will clearly demonstrate it. 	Leta common glass 
be warmed before the fire that it may continue very 
dry for some time; set it upon a table, and place 
'upon it_the small box made use of by Mr. Canton, so 
that the balls may hang a little beyond the edge of the 
table. 	Rub another glass, which has previously been 
warmed in a similar manner, with a piece,of black silk 
or a silk handkerchief, in order to electrify 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 halls ; 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 balls 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 which remained in the 
box, uniformly diffused itself, the balls Will again be 
separated; being now in a negative state. 	White 
things are in this situation, begin 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 

:- 	5 	 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 entirely removed, 
they will separate again, being then made negative. 
The ,excited glass in this experiment may represent a 
cloud positively charged, which you see is, capable of - 
productiug in this manner -all the different changes in 
the apparatus, 	without the least necessity for sup-
posing any negative-cloud. 

I 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 receive or contain at 
once. 	in fact, it is not difficult to conceive, that a 
large cloud, highly charged positively, .may redice 
smaller clouds to a negative state; when it passes above I, , 
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 ear,th, 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 
neither with the earth nor with other clouds. 	Upon . 
the same principle it niay easily be conceived, in what . 
manner a large negative cloud: may render others 
positive. 

The experiment which you mention, of filing your ' 
2 n 4 	 glass, 
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glass, is anagolous 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 superfices, 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 superfl mitts quantity of electricity on the charged 
side of a glass is deposited. 

I send yon my paper concerning meteors, which was 
lately published here in the Philosophical Transactions, 
immediately after a paper by 'Mr. Hamilton on the 
same subject. 	 _ 

I am, Sir, &c. 

B. FRANKLIN. 

• 

Mode of ascertaining, whefher the Power,' giving a Shock 
to those echo touch either the Surinam Ed, or the Tor-' 
pedo, be electricat 

' 	Touch the Ash with a stick of dry sealing-wax,' or .1. 
' a glass rod, and observe if the .shock be communicated 
by means of those bodies. ' 

t 	Touch the same fish with an iron, or other metalline 
rod. , 	. 
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If the shock be communicated by the latter body, 
and not by the others, it is probably not,the mechanical 
effect, as has been supposed, of some muscular action 
in the fish, but of a subtle 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, 
any tight appear, and a slight noise or crackling be 
beard .1  ti  

If so, these "also are properties common to the elec-
tric fluid.. 

S. 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. 

1 	If so, the fluid, capable of produeing such effects 
seems to have all the known properties of the electric 
fluid. 

Annirtom, 12th August, 1772, . 	. 
In Consequence of the Experiments and Discoveries made 

in France by Mr. Walsh, 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. 	If 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 

shock 
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be the same as to all the persons forming the 
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, 

by a long silk string between the wires, a 
distance from the bottles,. will be alternately at-

and repelled by theni. 

electricity, 
of 
apparent 

fluid,' 
attracted 
their 

of 

which 

TO M. DUIIOURG. _ 	- 	
• 

Oil the Analogy between Magnetism and Electricity. ,„. 
St it,,, 	 London, 'March 10, 1773. 

AS lei the magnetism, which seems, produced by- 
my real opinion is, that these two powers 

nature have no affinity with each other, and that the 
production of magnetism is purely accidental. 

The matter may be explained thus ; 
1st, The earth is a great magnet. 
Idly, There is a subtile fluid, called the magnetic 

which exists in all ferruginous bodies, equally ' 
by alttheir parts, and equally diffused through 

whole substance :: at 'least where the equilibrum 
not 'disturbed .by a power superior to the attraction 
the iron. ' 

• Sdly, this natural quantity of the magnetic fluid, 
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 one 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 whole in a negative state, at least rela-
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 immediately acquires, the proper-' 
ties of a magnet; its magnetic Raid - 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 extremities 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 equally through the 
whole iron, as in its natural state.  

5thly, The magnetic fluid in bard iron, or steel, is put 
in motion with more difficulty, requiring a force greater 
than the earth to excite it; and when once it has been" 
forced from one extremity of the steel to the other, it 
is not easy 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. - 
tides affords a passage to the.electric fluid, 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 magnetic, being 
placed in the same position, relatively to the.  pole of 

• 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 naturally 
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 it this state without per-
mitting it to resume its original situation. 

8thly, ,  The violent vibrations of the particles of a 
steel bar, when forcibly struck in the sane position, se-
parate the particles in such a manner during their vi-
bration, that they permit a portion of the magnetic 
fluid 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. 

9thl,y, ',An electric shock passing through a needle 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. 	._ 

lOthly, 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. 	:Bence it follows, that 'a strong 
apparatus of magnets may charge millions al 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. 

I am chiefly indebted to that excellent philosopher 
of Petersburgh, Mr. &pint's, I'm this hypothesis, which 
appears to me equally ingenious and solid. 	I say, chi*, 

because 
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because, as it is many years since I read his book, 
which I have left in America, it may happen, that I 
may have added to or altered it in some respect ; and 
if I have misrepresented any thing, the error ought to 
be charged to my account. 

If this hypothesis appears admissible, it will serve as 
an answer to the greater part of your questions. I have 
only one remark to add, which is, that however great 
the force is of magnetism employed, you can only con-
vert a given 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 limited in all kinds whatever. 

' B. FRANKLIN. 

TO MESSRS. DUBOURG AND D'ALIBARD*. 

Concerning 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 I have not experiments' 
enough to warrant the facts. 	All that I can say at pre- 
sent is, that I think electricity might be employed for 
this purpose, and. I shall state what follows as the ob•. 
servations or reasons, which make me presume so. 	• 

It has been observed, that lightning, by rarefying 

• This letter has no date, but the one to which it is ad answer,is dated 
May 1, 1773. 	Editor. 

and. 
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and reducing into vapour the moisture contained in 
solid wood, .in an oak, for instance, has forciblysepa- 

, 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 forcibly to each other. 
At a certain period, the cohesion is weakened and in 
its progress towards putrefaction, which tends to pro-
duce a total separation, the flash becomes what we call 
tender, or is•in that state most proper to be used as our 

' food. 	•  
• It hasfrequently been remarked, that animals killed by 
lightning putrify immediately.. 	This cannot be invari- 
ably the case, since a quantity of lightning sufficient to 
kill, may not be sufficient 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, 	.FA respectable person assured 
me, that he once knew a remarkable instance ,of this : 
A whole flock of sheep in Scotland, beipgclosely assem. 
bled under a tree, were killed by a flash of lightning; 
and it being rather late in the eyed-lig, the proprietor, 
desirous of saving some thing, sent persons early the 

4,' next morning to flay them; but the putrefaction was 
such, and the stench so abominable, that they had not 

4 - 
	, 	, 	 the 

   
  



ZLECTRICITY. 	 415 

the courage to execute their orders, and the bodies 
were accordingly buried in their skins. 	It is not unrea- 
sonable to presume, that between the period of their 
death and that of their putrefaction, atime 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 (electricity) and dressed immediately, 
have asserted, that the flesh was remarkably tender. 

The little utility of thi% practice has perhaps prevent- 
ed its tieing much adopted. 	For-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 imrgediate 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 per-
sons to employ it for animals sacrificed for their use, 
they may conduct thd process thus; 

Having prepared a battery of six large glass jars 
(each from 20 to 9.4 pints) as for the Leyden experi-
ment, and having established a comni u ni cation, as usual, 
from the interior surface of each with the prime eon- 
_ductoi, and having given them a full charge (which 
with a good machine may be executed in a few mi- 

,ntites, and may be estimated .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 to touch behind, must raise igloo high that 

the 
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the head may receive the first shock from 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 notless 
will be required to render a small bird, 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 shtick, the operator must be very circum-
spect, lest he should happen to make thip experiment 
on his own flesh, instead of that of the fowl..  

B. FRANKLIN. 

TO U. DUBOURG. 

In Answer to some Queries concerning the Choice of Glass 
for the Leyden Experiment. 

Stu, 	London, June 1, 1773. 
I WISE!, with you, that some chemist (who should, 

if possible, be at the same time an electrician) would, in 
persuance 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 pWceed with more certainty, as well in mak- 
Int our own experiments, as in repeating those, which i 

have 
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have been made by ethers 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 disbourage electricians de..., 
sirous of accumulating a great -power for certain expe-
riments.—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 one 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 considei, that a 
great number of jars being united, so as to be charged 
and dischargecrat the same time, the breaking of a sin-
gle jar will discharge the whole;_ for, if the accident 
preceeded from the weakness of the glass, it is not pro-
bable that eight of them should be pfecisely of the-same 
degree of weakness, as to break every one at the same 
.histant,St being more likely, that the weakest should 
break first, and, by breaking, secure the rest; and, 
again, when it is necessary to produce a certain effect, 
by means of the whole charge passing through a detet.-
mined circle (as, for instance, to melt a small wire) it 
the charge, instead of passing in this circle; 'rushed 
through the sides of the jars, the intended effect would 
not he produced; which, however, is contrary to fact, 

.VOL. I. 	 ,2 n 	 ' Fa 
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For these reasons, I suspect that there is, in the sub-
stance of the glass, either 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 thegeneral discharge : 
and that the force being suddenly withdrawn, the elas-
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 
I leave- to others to examine. 

The globe which I had that could not be excited, 
though it was'from the sane glass-house which furnish-
ed the other excellent globes in my possession, was not 
of thesame frit. 	The glass which was usually manu- 
factured there, was rather of the green kind, and chief-
ly intended for drinking-glasses and bottles; but the 
proprietors being desirous of attempting 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 STEPHENSON. 

Concerning the Leyden Bottle. 

London, March 22, 1762. 
I MUST retract the charge of idleness in your stu-

dies, when I find youhave gone through the doubly dif- 
ficult 
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ficult task of reading so big a book, on an abstruse sub-
jeer, and in a foreign language.  

in answer to your question concerning the Leyden 
phial.—The hand that holds the bottle receives and 
conducts away the electric Auid that is- driven out of 
the outside by the repulsive power of that which is 
forced into the inside 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 quantitjr if it could be re- 
Ceived. d 	 • 

Your affectionate friend, 
B. FRANKLIN'. 

APPENDIX. 
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. APPENDIX a 

• 
No. 1*. 

The early LETTERS of Dr. Franklin on Electricity having teeti 
translated into French, and printed at Paris; the AbU Mazeas, 
in-a ;Letter to Dr. Stephen Hales, dated St. Germain, May 20, 
1752, gives thefollowing Account (printed in the Philosophical 
Transactions) .  of the Experiment made at Manly, in Pursuance 
if that proposed by Mr. Franklin, Pages 227, 228. 

SIR; 

THE Philadelphia experiments, that Mr. Collinson, 
a member of the Royal Society, was so kind as to coin-
municate 'to :the.  public, having been universally ad- 
'mired in France, the king desired to see them per- 
formed. 	Wherefore the Duke D'Ayett offered his 
majesty his country-house at St. Germain, 	where 
•M. de Lor, master of experithental philosophy, should 
put those of Philadelphia in execution. ' His majesty 
saw them with great satisfaction, and greatly applauded 

,Messieurs Franklin and Collinson. These applauses of 
his Majesty having excited in Messieurs de Buffon, 
D'Alibard, and de Lor, a desire of verifying the cow:. 
P 

* See the paragraph between brackets, page 267.. 

' 	4 	 jecturet 
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ectures of Mr. Franklin;upon the analogy of thunder 
and electricity, they prepared themselves for making 
the experiment. 

M. D'Alibard chose for this purpose, a garden situ- 
ated at Manly, where he placed upon an electrical body .- 	, 
a pointed fear of iron, of forty feet high. 	On the 10th 
of May, twenty minutes past two in the afternoon, a 
4tormy 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, perceiv-
ing 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 feet square, and 
three inches thick. 	On the 18th of May; between four 
and 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 eqnse,-
(pence of a storm, which happened elsewhere. 

I am, with a profound respect, 
Your most humble and obedient servant, 

G. MAZEAS. 

2z3 	 .4 more 
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A more particular Account of the Circumstances and Success of 
, extraordinary Experiment was laid before the Royal Academy.  

of Sciences at Paris, three Days afterwards, in a Memorial by 
' M. D' Alibard, Dix. 

EXTRAIT D'UN MEMOIRE : 	. 

DE M. DIALIDARD, 

. 	 . 
4 a l'Academie Royale des Sciences, le 13 Mai, 1752. 

. 	, 	 . 
- " EN suivant la route que M. Franklin nous a tracee, 
" j'ai obtenu une satisfaction complette. Voici les pre- 
11  paratifs, le procede & le sucees. 
' ' Fc  1°. J'ai fait faire a Marty-Ia-:ville, situee a six lieues 
" de Paris an milieu d'Une belle plaine dont le sol est 
c,/ fort eleve;une verge de fer ronde, d'environ un police 
"Ale. diametre, longue de 40 pieds, & fort pointue par 
"son extremite superieure : 	pour lui menager une 
"'pointe plus fine, je' l'ai 'fait armer d'acier trempe & 
"erisuite brunir, Au-  &taut de doritre, poUr la preserver 
",deia rouille; outre cela, cette verge de fer est courbee 
`" vers son extremite inferieture en deux coudes a angles 
qi,aigUs quoiqu'arrcindis ; le premier coude est eloigni.  
" de dcux pieds du bout inferieui,-  & le second est en 
tc sens conirairel trois pieds du premier. 
• " 2°. J'ai fait planter dans un jardin trois grosses 
" perches de 28 a 29 pieds, _disposees en triangle, Sc. 
" e101itiees les 'tines des autres d'environ huit pieds ; 
4‘ deux de ces perches soot contre un mur, & la troi- 

" sieme 
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0  sieme est au.,dedans du jardin. 	Pour les affermir 
" toutes ensemble, Von a clove sur chacune des entre- 
" toises a vingt pieds de hauteur; & comme le grand 
" vent agitoit encore cette espece d'edifice, l'on a ut- 
0  tache au haut de chaque perche de longs cordages, 
" qui tenant lieu d'oilbans, reporident par le bas i de 
" bons piquets fortement enfonces en terre a plus de , 
" 20 pieds des perches.  

" 3". J'ai fait ipnstruire entres les deux perches voi- 
a sines du mur, 4, adosser contre ce mur une petite 
" guerite de bois capable de contenir un:homme & une' 
" table.  

" 
" 4°. J'ai fait placer au milieu de la guerite nue pe, 
tite table d'environ un demi-pied de hauteur; & sur 

" cette tablefai fait dresser 8i. affermir un tabouret elec- 
" trique. 	Ce tabouret n'esi autre chose qu'une petite 
" planche quarree, pollee sur trois bouteilles a vin; it 
" n'est fait de cette matiere que pour suppleer au defaut 
" d'un gateau de resine qui me manquoit. 

" 5°. Tout etant ainsi prepare, j'ai fait eleveqr perpen- 
" diculairement la verge de fer au milieu des trois 
".  perches, It je l'ai affermie en l'attachant a chacune 
" des perches avec de forts cordons de sole par deux' 
" endroits settlement: 	Les premiers liens tout au !taut 
" des perches, environ trois pouces au-dessoits de leurs 
" extremites superieures; lei seconds ver la amide de 
" leur hauteur. 	Le bout inferieur de la verge de leyst 
.."soiideMent appuye sur le milieu du tabouret ellectri- 
a que, oirfai fait creuser un trim propre a le iecevoir. 

f‘ 6°. ' Comme if 4toit important de, garantir de la 
a pluie le tabouret & les cordons de sole, parce qu'ils 
" laisseroient passer la matiere electrique s'ils etoient' 
4. ‘. mouillesdai pris)es precautimis necessaires pour en 

E 4 	 it, =Ocher. 
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" 'cm pecher. 	C'est dans cette vtie que j'ai mis mon ta,,  
," bouret sous la guerite, & tine j'avois fait 'courber 
" ma verge de fer a angles aigus; afin que l'eau qui;  
-" pourroit-couler le Icing de cette verge, ne pAt arriver 
• " jusques stir le tabouret. 	C'est aussi dans le meme • 
" desSein que Tait fait clouer sur le haut & au milieu de 

: "" mes perches, a trois pollees au-desstis des cordons de 
44  soie, des especes de boites formees de trois petite& 
4  plarlehpS d'etIVIr011 1-5 polices de twng,.. qui couvrent 
‘c par-dessus 81., par les caws une pareille longueur des 
" cordon; de soie, sans leur toucher: 

r Il s'agissoit de faire, dans le tents de l'orage, deuX 
" observation's sur cette verge de fer ainsi disposee ; 
" l'une etoit de remarque'r a sa pointe une aigrette lumi- 

:,, " neuse, semblable a celle qne l'on appercoit a la pointe 
-" d'une aiguille, quand on l'oppose assez pres d'un "corps. 
a aztnellemenieleetrise ;' l'autre poit de firer de- la verge 
" do fei des 'etineellei, cornme on en tire du canon de 

. " find dans les experiences electriqueS ; & afin de se 
" g'aratitir des piqufires de ces etincelles, j'avois attache, 

, " le tenon 	d'un fil d'archat au cordon,  d'une.  longue ,, 
' 	" fiole pour lui Servir de manche... . 

" Le Mercredi 10 Mai 1752, entre deux & trois 
"-." heures 	apres 	midi, 	le 	nomme 	Coiffier, 	ancieu, 
" dragon, que j'avois charge de faire les observations 
" en mob absence, hyant entendu tin coup de tonnerre' 
0  assez fort, vole ausissOt a la machine, prend la hole 

. 	4. avec le fil d'archal, presente le tenon du fil a la verge, 
" en volt sortir tine petite etincelle brillante, & en enr  
" tend le petillernent ; it tire une secondietincelle plus 
" fort que Ia premiere Sc. avec plu4 de bruit! it appelle 

•, "ses voisins, & envoie chercher M. le Prieur. 	Celui- , 
, 	44  ci accourt de toutes ses forces, les paroissiens voyant 

_(C 10, 
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".. 4 precipitation de leur cure, 	s imaginent que le 
a  pauvre Coiffier a ete tue du tonnerre; l'allarme se re,-;, ' 
" pand dans le village: la grele qui survient n'empeche, 
" point le tronpeau du suivre son pasteur. Cet honnete 
V ecclesiastique arrive pros de la machine, & voyant, 
" qu'il n'y avoit point de danger, met lui-meme la main, 
" a l'ceuvre a tire de fortes etincelles. - La nuee d'orage , 
f( & de grele ne fut pas plus d'un quart-d'heure 4, passer 

..au zenith de notre machine, Sc l'on n'entendit, que ce 
a seul coup de tonnerre. 	Sit& que le nuage fut passe. 
" It qu9on ne tire plus &etincelles de la verge de fer, 
q M. le Prieur de Manly fit partir lelieur Coiffier lui- 
" meme, pour m'apporterla lettre suivante, gull in'ecri.., 
" vit i la bite. 

Je vous annonce, Monsieur, ce que vow attendez : rexpe; 
rience est complette. ilujourd'huitil deux heures QO minutes 
apres midi, le tonnerre a gronde directement sur Manly; le 
coup a ite assez fort. L'envie de vous obliger, 4 la curiosite 
m'ont tire de mon fauteuil, oa j'etois occupe a lire : je suis 
alle •chez Coiflier, qui deja m'avoit depeche un enfant que 
jai rencontre en chemin, pour me prier de venir ; j'ai 
double le pas a fru' vers un torrent de grele. 	' ilrrit 6 A l'en-
droit oa est placee la tringle coudie,j'ai presente le fil tar-
chal, en eranfant successivement vers la tringle, a un ponce • 
4 demi, cu environi it est sorti de la tringle une petite co-
lonise de fer bleuatre sentant le solfre,.qui venoit frapper . 
avec une extreme vivacite le tenon du fil d'ardzal, 4 occasi-
onnoit un bruit semblable a celui qu'on feroit en frapP ant . 
stir la tringle avec tine clef. 	J'ai repeti rexperience au 
mans six fois dans l'espace d'environ quatre minutes, en 
presence de plusieurs personnes, 4 ciaque experience quefai 
faite a dune l'espace d'un pater 4 d'un ave. 	 J'ai voulu 

continuer; 
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. 	 .. 
continuer; faction du feu s'est ralentie peua pea ; j'ai air- 

' proche plus pas, 4 n'ai plus tire que quelquei itincelles, 4-
enfin rien n'ai paru. 

le coup de tonnerre qui a occasioune cel ereninenzent, 
tea ete suivi d'aucun autre ;. tout s'est terming par une aeon-
dance de grele. .J'etois si occupe dans le moment de ?expe- 
, rience de ce pie voyois, qu'ayant ete frappe an. bras un pen 
- au-dessu's du coude, je ne pais dire si c'est en touchant aufil 
.d'archal ou a la tringle : je'ne me suis pas plaint du mal 
'que m'avoil fait ,le coup dans le moment que je i'ai rep ; 
mais comma la douleur tontinuoit,, de retour chez moi, j'ai 
decouvert mon• bras en presence de Colffler, 4 nous avons ap- 

: pap fine tneurtrusure tournante autour du bras, senzbla Ole 
a celle qUe feroit un coup de fil d'archal, sij'en avois eta 
frappe a nud. En revenant de chez Coijier, j'ai rencontre 
M. 4 Vicaire, M. de _Hilly, et le Maitre d'ecole, a' qui j'ai 
rapporti, ce qui venoit dtarriver ; ils se sont plaints tons les 
trois qu'ils sentoient une odeur de soufre qui lesfrappoit da- 

, vantage a nzesure qu'ils s'approchoient de moi ; j'ai pork' 
chez moi la merne odeur, 4 mes domestiques s'en Kest ap-* 
pops sans que je leur aye rien dit: 

Voila, Monsieur, un recit fait a la hate, mais naif 4 vrai 
gue latteste, 4 vous pouvez assurer que je suis pl.& a rendre 

• temoignage de cet. 6veuement dans toutes les occasions. Cojf-
fier a eta le premier qui a fait ?experience 4 Pet repetee' 
plusieursfois ; ce n'est qu'a ?occasion de ce qu'il a vu qu'il 
m'a enpoye prier de venir. 	S'il 6loit besoin d'autresr te- 
moins que de la i Sc  de nioi, vous les trouveriez. 	Colgier 
presse pour partir.  

Je suis avec une respectueuse consideration, ,llionsieur, 
votre,4c. signe RA u LET, Prieur de Marty. 10 Mai,1752. 

" On voit, par le detail de cette lettre, que le fait est 
a assez bien constate pour ne laisser aucun doute a ce 

'f, sujet 
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f sujet. 	Le porteur m'a assure de vive voix qu'il avoit 
"tire pendant pres d'un quart-d'heure avant que M. le 
" Prieur arriv&t, en presence de einq ou six personnel 
"des etincelles plus fortes & plus bruyantes que celles 
" dont it est pule dans la lettre. 	Ces premieres per- 
" sonnes arrivant successivemept, n'osoient approcher 
" qu'a 10 ou 1' pas de la machine; & a cette distance, 
‘‘ 
" 

malgre le plein soleil, ils voyoient les itincelles & en- , 
tendoient le bruit'  	- 	.. 
" Il ,r4sulte iletoutes les experiences & observations 

" que j'ai rapportees dans ce mernoire,' & surtOut de la 
" derniere .experience laite a Marli-la-ville, 	que la 
" matiere du tonnerre est incontestablement la mt-tne 
'" que celle de . l'electricite, 	L'idee qu'en 	a eu M. 
" Franklin cesse d'être une conjecture: la voila de- 
‘ venue une realite, & j'ose croire que 'plus on appro- 
" fondira tout ce qu'il a publietur l'electricitd, plus on 
" reconnoitra _combien la: physique lui est redevable ,, 
" pour cette partie." 

. 	. 	• 	 - i. -  
' "Letter of Mr.: 	W. Watson, F. R. S. to the Royal Society, 

concerning the electrical Experiments in England upon , . 
. Thunder-Clouds. 	 . 

Read Dec. 1755. Trans. Vol. XLVIL 

GENTLEMEN, 

AFTER the communications, which we have re- 
ceived from several of our correspondents in different 
parts of the continent, acquainting its 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. 

pothesis 
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pothesis,  it may be thought extraordinary, that no ac-
counts have been yet laid before you, of our suceess, 
here from the same experiments. 	That no want of at-, 
tention, therefore, may be attributed to those here, who 
have' been hitherto, 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 France, prepare and set upt, 
the necessary apparatus for this purpose, we were de-
feated in our expectations, front the uncommon cool-' 
ness and dampness of the air here, dining 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 general prevented our ve-; 
rifying Mr. Franklin's hypothesis :.but our worthy bro= 
tber, Mr. Canton, was more fortunate. 	I take the li- 
berty, therefore, of laying before you an' extract of 
a.detter, which 1 received from that gentleman, dated 

' from Spital-square, July 21, 17V,. 
" 1 had yesterday, about five in the afternoon, an 

opportunity of trying Mr. Franklin's experiment .uf 
:extracting the electrical fire from the clouds; and suc-
ceeded, by means of a tin /tube, between 'three and 
four feet in length,' fixed to the top of a glass one, of 
about eighteen inches. 	To the upper end of the tin 
Tube, which was not so high as a stack of chimnies 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 front the glass tube, which was set up- 
right in a block of wood. 	I attended this apparatus as 

SOOR, 
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soon after the thunder began as 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 rrepeated four or five' times in the space 
pf 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 makingthe experiment." 	Thus far, M. Can- 
ton. 	 . 

,Mr. 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 
Chelmsford, in Esex, 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. Thii 
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 a 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. 

Trifling 
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Trifling as theefrects here mentioned are, when com. 
pared with those which we have received from Paris • 
and•Berlin, they are the only. ones, that thelakt 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. 	- 	„ 

I flatter myself, that this short account of these mat-
ters will not .be disagreeable to you; and ain, 

With . the most profound respect, . 
- Your most obedient, humble servant, .. 

W. WATSON. 

No. I. 

Remarks on the Abbe- Nollet's Letters to Benjamin 
' 	Franklin,• Es.  q. of Philadelphia, on Electricity 	by 

Mr. David Golden, of New -York. 

SIR, 	Coldenham, in New York, Dec. 4, 1753. 
IN considering ,the Abbe 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 ; becattie, 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 1 .can dare to give my 
opinion, is in" the Abbe's , 4th letter, p: 66, where he . 
undertakes .to,:jarove, that the electric, matter passes-
from one surface to another through the, entire thick-
ness of the glass : • he takes Mr. Franklin's experiment - 

of 
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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 	also an evident 
electrical virtue.4  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 ati electri-
cal virtue to any thing in contact with it, till it is en- 
tirely discharged of its electrical fire. 	To' which the 
Abbe thus objects : " Tell me (says he), I pray you, 
how'much time is necessary' for this pretended- dis- 
charge 	I 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 
produce all the effects of an actual electric 'body." 
P. 68. 	, . 	. 

The Abbe does not tell us wliat those effects were, 
all, the effects I could never observe, arid those that are 
to be observed can easily te accounted for, by suppos-
ing that side to be entirely destitute of electric matter. 
The most sensible effect of a body 'charged with elec-
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 

matter 

   
  



432 PAPEits ON PHILOsorHICAL strDIECT'S. 

matter is excited, you can observe a spark to issue front 
the external surface`of the phial to your finger, which; 
Mr. 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 vast 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 alI bodies, charged with electricity, have: 
Some of the effects of an electric body, which I sup-
pbse the Abbe has observed in the exterior surface of a 
charged phial, are that all light bodies are attracted by. 
it. 	This is an effect which I 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 electric 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 Zif the phiA  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 ,help the imagination in conceiving this. 
Suspend a cork ball,:or a feather, by a silk thread, and` 

'electris* • 
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iketrise it; then bring this ball nigh to any fixed 
body,4 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 Abbe says, p. 69, " ttlat?he can electrise a hun- 
dred men, standing on wax, if they hold hands, and 
if one of them touch one 'of' these surfaces (the ex-' 
terior) with the ' end of his finger :5' this I 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 certain 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 oh a cake of wax, 
where_he may s'tand'for hours, and the globe all-  that 
time turned, and yet have no appearahce of being elec- 
Irised. -After the electric matter was spewed out as 
above from the hook of the phial prepared for the Ley-
den experiment, I 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 and collect it; but having kept the phialsin this 
situation for a considerable time, during which the 

`globe was continually turned, I - could not perceive 
VOL. I.
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that' the second phial was in the least charged, for 
when I touched the hook With ,tny finger, as in the 
Leyden experiment, I did pot feel the least commo-
tion, nor perceive any spark to issue from the hook. 

I likewise • made the following experiment: having 
charged two phials .(prepared for the Leyden.  experi- 
'tient) through their hooks ; two persons,took each 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 hook. 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, 
upon which there was a large spark to be seen between 
my finger and the coating, and both phials were in-
stantly discharged.. If the Abbes opinion be right, 
that the exterior surface, communicating with the coat-
ing, is charged, as well as the interior, communicat-
ing with the book ; how can I, who stand on wax, 
discharge both 'these phials, when it is well known 
I could not discharge one of them singly? Nliy-, sup-
pose I have drawn the electric matter from both of 
them, what becomes 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 *ants 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 
Ere 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 	third phial, prepared as 
for the Leyden experiment, through it, and hold this 
third phial in your hand, the second one hanging to it, 
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.  

G.:11141'1.; '1,44 
• 

rte  
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- 
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Lcess of it. One thing more Worthy of notice in this ex. 
periment is, that I feel no-commotion or shock in my 
arms, though so great a quantity of electric matter 
passes them -instantaneously : , I only feel a pricking in 
the ends of my fingers. Thisinakes me think the -Abbe 
ha's mistook, when he says, that there is no difference 

, between the shock felt in performing the Leyden ex.! 
i3eriment, and the pricking felt on draWing. simple 
sparks, except that of greater to less. 	In the last ex- 
perimerit, as' much electric matter went through my 
arms, as would have given me a. very sensible shock,:  
bad 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 phial, and that 

"phial discharged singly through my arms, it gave nte a 
sensible shock. 	If these experiments prove that. the 
electric matter does not pass through. the entire thick-
ness of t'he glass, it is a necessary consequence that it 
mUst always come out where it entered. 

The next thing- I meet with is in the Abbe's fifth 
letter,, p. 88, where he differs from Mr. Vranklin, who 
thinks that the v3Itole ' power of giving a, shock is 
in the glaSs itself, 	and not in the non-electrics' in 
contact with it. 	The experiments which lgr..Frank- 
lin gave to prove this opinion, in his Observations on - the .Leyden Bottle, p. 119, convinced the that 'he. was_ 
,in the right; and what the Abbe has asserted, in con-
tradiction -thereto, has not made me think otherwise_ 
The Abbe, 'perceiving, as I suppose, that-the experi-4 
meat's; as• Mr. Franklin. had performed•-thetn, must 
prove his assertion, altei.s 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 
water is to be decanted from a charged phial, held in • , 

4 	 'aman's .. 	, 
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a mates 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 
tike power from the water, if it had any, but it is a ne-
cessary means*to try the fact ; whereas, that phial's be. 
ing charged when held in a trtan's hand, only proves that 
water will conduct the. electric matter. 	The Abb6 
owns, p. 94, that he had beard this remarked, but 
says, Why is not a conductor of electricity an. electric 
subject ? This is not the question ; Mr. Franklin never 
said that:water 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 experiments fully prove; so 
fully, that it may 	appear impertinent to offer-  any .... 
more : yet as I do not know that the following ham.  
been taken drake of by any body before; my inserting 
of it'in this place may be excused. 	It is this: Hang a 

prepared for the Leyden experiment, to the cep-,phial, 
, doctor, 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- t 
Jrised ; 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 : but if 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.  
electrised after this is done. 	I. think that by this touch 
I have taken out all the charge of electric matter that 
was in the conductor, the hdok of the phial, and water 
or filings of iron contained in it; which is no more 
than we see all non-electric bodies will receive : yet,the 

,2 F 3 	 glass 
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glais of the phial retains- its power of giving a shock, 
as any one will find that pleases to try. 	This experi-
talent fully evidehces, that the water in the phial con-
tains no more electric 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-elec-
trio body) the threads on the conductor will instantly 
start up, and shew that the conductor is-electrised. 	It 
receives this eleetrisation from the inner surface of the .,, 
phial; which, when'the outer surface can receive what 
ii wants from the hand applied to it, will give as much , 
as the bodies in contact with it can receive, or if they 
be large 	nougli„ 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 receive 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-
tor: for it seems IC/ be a rule; that the one side must 
be emptied ' in the same proportion that the other is 
Belled : though this from experiment:appears evident, 
yet it is still a mystery not to be accounted for. 

i tun in many places of the Abbe's book surprised to 
find that experiments have succeeded so differently at 

'Faris, from what they did with Mr. Franklin, and as I 
lave always observed them to do. 	The Abbe, in mak- . 	. 

7 	, 	 ' 	- 	ing 
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,ing experiments 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 electric, it quickly 
loses its virtue ?. I cannot imagine what should have 
made the Abbe think so ? it certainly is contradictory 
to the notions commonly received of electrics pease; 
and by experiment I find it entirely otherwise : for 
having sevoral times left a charged phial, for that pur-
pose, stfinding on wax for bours, I found it to retain • 
as much of its charge as another that stood atthe same 
time on a table. 	1 left one .standing op wax from ten 
o'clock at night till eight the next morning, 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 bad 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 situation 

'that makes a triangle with the hooks of the phials; 
though the- Abbe has,  asserted the contrary of this,-
p, HA, in order to account for the Playing of a cork..., 
ball between the wire thrust into the phial, and one 
that zikes up from its coating. 	Thephial which is least 
charged must have mere electric matter given to it, in 
proportion to its bulk, than the cork-ball receives from 
the hook of the full phial.' 

The Abbe says, p. 103, 0  That a piece of metal leaf 
bung 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., 

2 r 4 	 w-, sary, 
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sary in charging the leaf to be careful, that it does no -,, 
fly off to some non-electric body, and so discharge it-
self 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. 

z 

	

	The Abbe, p 108, says, " that it is not impossible, 
as Mr. Franklin says it is,- to charge .a phial while 
there is a communication formed between its coating 
and its hook." 	I have always found it invioisible to 
charge such a phial so. as to give a shock : indeed,' if 
it hang -on the conductor without a communication 
from it, you may draw a spark from it as you may from 
any body that hangs there, but this is very different 
front being charged in such a manner as to give a shock. 
The Abbe, in order to account for the little quantity 
of eleatrie•mat ter that is-to be found in the phial, say;,' 
" that it ratherollows the metal than the glass, and 
;hat it 'is .spewed out into the air from the coating 
of the'Phial." 	I wonder how it comes not to do so 
too, when it sifts through the' glass, and charges the ...  
exterior surface, according to the Abbe's syStem ! 

The Abbe's objections against Mr. Franklin's.  two 
last expeiiments, I think, have little-  weight in them: , 
be- seems, indeed, much at a 'Cis what to say, where,' 
fore he taxes Mr; Franklin with having concealed a 
material part of the experiment; a thing too mean for _ 
any gentleman to be -chargedwith, who has not 'shown: 
as great. a 'partiality in relating experiments, as the 
Abbe; has (lone. 

ENO or VOLUME TNT FIRST. 
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• 

ifccENT, or emphasis, wrong placing of, a fault in modern 
tune~, ii. 345  

Accidents at sea, haw to guard against, ii: 172 	
, 

Adams, Mr. Matthew, oder& the use of his library to Franklin, 
i. 	16 	 ... 

Addison, Franklin an assiduous imitator of, in his youth, i. 18 
A 'knee to youth in -.vatting, ii: 378 
	 to emigrants to America, iii. 398 
... 	 to a crafty statesman, 430 
	 to a young tradesman, 463 
	 to a young married man, 477 • 
....„ 	 to players at diets 490 	• 	I 
2Epinus, his hypothesis ("magnetism, i. 412 	• 	. 	,- 
Agriculture takes place of manufactures till a country is fully 

settled, iii. 107 	 -,- 
	4. 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 life globe, i. 207 	 ' 
..., 	 resists the eiecAtic fluid and confines it to bodies, .241, 
	 its effe( is in elects-Teal experiments, 253  	 its elassrcity not affected by electricity, 254 	

 its irk, ',Ill against trees, 270, 3243 
N 	 has if4 sii.,. g • of electricity, 333 	. 	_ 	

	

its oleo ricity denser above than below, 335 	
in rooms, electrified positively and negatively, 358 

	 attracts water, ii. 1 	
when s:_turated with water precipitates it, 2 

	dissolves water, and, when dry, oil, 4 
. 	why so ffocating, when impregnated with oil or grease. ibid. - 
	v.upl y,11^ water, 5, 46, 49 	 , 
	why Ie• • to It••d in the higher regions than near the earth's' 
• surface, ti , 
	 bow it est ap-,  hurricanes, ibid. 
	  Inds, 8  

	 .., ....... ..... v,hirlwinds, 14 
Air,. 
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.41r, areas of heat upon, 5(5 

	

..,, 	 its effects on the barometer, 92'  

	

. 	 condensed,, supposed to form the centre of the earth, (It, 
127  

...„, 	 noxious,, corrected byyegetation; 129 ,, 
'free , 	 observations on the 	use of, 213 

	 rare, no bad conductor of sound, 331  
	fresh, beneficial effects of, in bed-rooms, iii. 495 
Air-thermometer, electrical, experiments with, i, 336. 
dlbany plan of union,, short account of, i. 127 
	.z.... ,, ; .. ....4..,•. its singular fate, 129 , 
	 'papers relating to, iii. 3 

	-
motives on.which formed, 4 

	  rejects partial unions, 6 
.••*„.... 	,..•,,, 	 its president and grand council, 9 	' 
.44.4„0„.„4„„ 4,444.• „ 4.L. • „• election of members, 12 	4 
	place of first meeting; 13 
	,........ new election 	ibid. 	- 

* 	 *portion of members after three years, 15 
	••••,r. 	meetings of the grand council and call, 1t 
	3 	 .44 	 .. allowance to members, 17 
..,.. ....... ....". 	.... power of president and his 'duty, 18 
	  treaties of peace and war, ibid. 

2 	 'Indian trade and purchases, 19 
	, ............ *. 	... new settlements, 21 	----„4  .. 

 	 military establishments, 23 
	laws and taxes, 24, 26 

-.,.,.....4..,.- 	  issuing of money, 25 
	 appointment of officers, 27 
	 rejected in England, 29 

Almanack. 	See Poor Richard 
41phabet,"a' new one-proposed, ii. 357 
	 examples of writing in it, 360 
	 J 	' . correVondence on its merits, 361  /briber, electrical experiments on, 1. 403 
4nterica, North, air of, drier than that of England and France, 

i.- 140 -  
.. ... . : ... ..,. why marriages are more frequent. there than, in Eu- 

rope, 385 	 , 	 ;••• 
	,... why labour will long continue dearthere, ibid. 
... ....... .. argument against the union of the colonies of, under 

one government, 401 	 • 	. 
•-* 	 state of toleration there, 457 
	reflections on the scheme of imposing taxes on, without 

its consent, iii. SO. 
- 	 thoughts on the representation of, in the British parlia- 

ment, 37 	 -  
' 	 interest of Great Britain with regard to, 89 
	forts in the back settlements of, no security against 

France, 99 , , 	 America, 
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America, North, 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 inland trade, 

118 
	what commodities the inland parts of, are fitted to pro- 

duce; 119 
	the productions of, do not interfere with those of Bri- 

tain, 123 
	 union of the colonies of, jn a revolt against Britainiim- 

possible but from grievous oppression, 132 

	

 	... reasons given for restraining paper-bills of credit there, 
144.  
	J intended scheme of a bank there, described, 155 	• 
	attempts of Franklin for conciliation of Britain with, 

286  
	feeling of, as to Britain, in :Nay 1775, 346 
	conciliation of Britain with, hopeless, 355 
	account of the first campaign of the British fo:ce§, against, 

35,7  
	application of, to foreign courts, ;for aid in its indepen- 

dence, 360 
 	. credit of, with that of Britain, in 1777, compared, 372 
	true description of the interest and policy of, 391 
.— 	information to those emigrating thither, 398  
	terms on which land may be obtained for new settle- 

ments there, 409 	 • 
Americans, their prejudices for whitever is English, i. 144 
Anchor, a swimming one proposed, ii. 181, 185 
Ancients; their experimental learning too often slighted, ii. 146 
Anecdote of Franklin's early spirit of eaterprize, I. 11 
	of a Swedish clergyman among the Indians, iii. 386- • 
..— ..... 	 of an Indian who went to church, 389 
Animal food, Franklin's abstinence froth, i. 20 
. 	  return to, 47 
	 humor° is instance of abstinence from, 49 
	 heat, whence it arises, ii. 79, 125 
• magnetism, detected and exposed, i. 150 
Animalcules, supposed to cause the luminous appearance 'of sea- 

water, ii. 89 	- 
Animals, how to kill them by electricity, I. 415 ' - 
tintifederallsts of America, comparison of, to the ancient Jews, 

Hi. 410 	 • 	• 
Apprentices easier placed out in America than in Europe, iii. 407 	

—.... indentures of, how made in America, 408 
Argumentation, bad effects of, as a habit, i. 17 
	  best method of, 22. 	, _ 
Armies, best means of supporting them, ii. 400 
Armonica, musical instrument so called, described, 330 
	manner of playing on it, 334 

Asbestos, 
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Asbestos, specimens of, sold by* Franklin to Sir Hans Sloane,i. 60 
•.44 	 letter relating to it, id., 513 
Astrology, letter to the.  Busy-body on, iii. 448 	. 
Atmosphere sometimes denser agave than below, ii. 6 
	 electrical, its properties, i. 294 

Aurora borealis explained, i, 212 
	 conjectures respecting. 257, ii. 69 
	.4-.. ...... .. query concerning, i. 293 

r 	 1. . 	.:, 	 • 
Badoin, Mr. letters from, i. 3;4, 324 
Ballads, two, written by Franklin in hissyouth, i. 16 
Balls of fire in the air, remark concerning,, ii. 337 
400ponetef, how acted on by air, ii. 92 
Barrels for gunpowder, new sort proposed, i. 376 
Bass, unnecessary in some tunes, u. 343 
Bathing relieves thirst, ii. 104 
	..-observations on, 211 

,Battery, electrical, its Construction, i. 193 
Baxter, yr. observations on his enquiry into the nature of the 

soul, II. _110  
Becearia, character of his-book on electricity, i. 310 
Beer, not conducive to bodily strength, i. 62 
Bells; form in consecrating them at Paris, i. 384 
Belly-ache,-dry, lead a cause of, i, 220 
Bermuda; little thunder there, i. 216  
Bermudian sloops, advantages of their construction, ii. 173 
Bernoulli, Mr. his plan for moving boats, ii. 179 
Bevis, Df. draws electricity from the clouds, i. 429 	. - 

'Bible, anecdote of its concealment in the reign of Mary,-1. 7. , 
	4.. travestied by Dr. Brown, 31 	 - ._. Bill's of mortality, reasonings, formefr on those for capital cities, 

not applicable to the country, ii. 383 
Birth, noble, no qualification in America, iii. 400 
Bishops,- none.in America, and slily, ii. 456, 45'8 	. 	• 
Black-Clothes heat more and 'dry sooner than white, ii. 108 
	not fit for hot climates

' 
 109 

Meeks/nit/4, trade of, hereditary in Franklin's family, i. 4 	' 
Blirulmst occasioned both by lightning and electricity, i. 228 
Boats, deference of their sailing in shoal and deep water, h. 160 
	management of, best understood by savages, 176 

........: : 	 how rowed by the Chinese, 177 
methods of moving them by machinery, ibid. ,444 	 

• ,., 	• 	improvement of Mr. Bernoulli's plan Ix moving them, 179 
4,......s 	 proposal fi.r a new mode of moving them, ibid. 	• 
, ..... 	, fjOUble, advantage of, 173, 174 

; 	• 	one built by Sir W. Petty, ibid." . Bodies, electrified negatively; repel each other, ii. 294 , 
	 effect of plant, compared v. ith pointed ones, 14 172, 223 
Body, human, specifically lighter than water, ii. 208 	. 
4....... political and, human, compared, iii. 115 
"' 	 - 	... 	 - Boevhaave,. 

   
  



INDEX. 

-Boerhaave, his opinion of the propagation of heat, ii. 58 
	 of steam from fermenting liquors, 59 
Boiling water, experimenis with,' i. 332, 344, 345 
	 rot, bottom of, why cold, 387 
Bolton, Mr. experiment by, i. 346 
Books read by Franklin in his youth, 1.-15, IS, 20, 21 
Boston, the birth-place, offranklin, i. 8 
	 why quitted by him in his youth, 27 
	 its inhabitants decrease,ii. 210 
	preface to proceedings of the town meeting of, iii. 317 
Boyle's lectures, effect of, on Franklin, L 79 
Braddock, general, defeat of, i. 131 
Bradford, printer at Philadelphia, i. 34,102 
Brass, hot, yields unwholesome steams, ii. 249 
BrientnaT, Joseph, a member of the Junto club, 1. 83 
Brimstone, when fluid, will conduct electricity, i. 256 
Bristol waters, an alledged fact concerning, it. 95 
Britain, incapacity of, to supply the colonies with manufactures, 

ii. 386 
British empire,-  an union of several states, iii: 310 
Brown, Dr. acquaintance of Franklin's, i. 30 
	 travestied the bible, 31 
Bubbles on the surface of water, hypothesis respecting, ii. 4S 
Buchan, earl of, letter to, on the price of land for new settlements 

in America,' iii. 409 
Buildings, what kind safest from lightning, 1. 379 
Bullion, causes of its variation in price,hi. 153 
Bunyan 's Voyages, a book early read by Franklin, i. 15, 28 
Bur, cause of, round a hole struck through pasteboard, i. 280 
Burnet, governor, his attention to I ranklin in his youth, i. 44 
Busy-body essays under the title of, i. 86, iii. 422 

C. 
Cabinet-work, veneered In Enoland'  rshrinks and flies in America, °  ii. 140 	 -; 
Cables, why apt to part when veighing anchor in a swell, ii. 167 
..... ..... this defect of, remedied, 168 	4 ,-  
Cabot, Sebastian, hiscommis.sion from Henry VII. iii. 348 
Calvinisnt, Franklin educated in the principles of, i. 79 

-.Campaign in America, account of the first, iii. 357 
Canals, observations on their depth, ii. 159 	- 
Canada, ituportance,of,y) England, i. 136 
	 iisited by Franklin, 147 
	... its extent, iii. 20 
	...... pamphlet on the importance of, 89 
	easily peopled without draining Britain, 139 
Cancers, specific for, i. 260, 261 
Candles lighted by electricity, i. 176 
	distanceat which the flame of, may he seen, ii. 90 
Cann, silver, a singular experiment on, i. 307 

Caulks 
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Canoes of the American Indians, their advantages, ii. 176 
Canton, Mr. John, experiments by, i. 286, 346 
•.. 	...., 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 	.. 
Cavendish, lord Charles, his electrical experiments, i. 348 
Cayenne would be a great acquisition to Britain, iii. 140 
Centre of the earth, bypothesisrconcerning, ii. 119, 127 
.Cessions from an enemy, on what ground may be demanded, iii. 93 
Chapel, nickname for a printing house, 1. 63 

'Character, remarks on the delineation of, .iii. 415 
Charcoal fires, hurtful, ii: 235 	 • 
Charging and discharging, in electricity, explained, i. 190 
.... 	 a number of bottles at once, haw done, ibid. 
Charters of the colonies could not be altered by parliament, iii. 332 
Chess, morals of, iii, 488 
........, not an idle amusement, i4icI. 
...... ,.. teaches various virtues, 489 	 . 
,. ...... advice to those who play, 490 
......V... tap intense an application to, injurious, 500 
t' hirarties, different kinds of, enumerated, ii, 228 
	inconvenience of the old-fashioned ones, 229 
	 . defect of more modern ones, 230 
.... ..... .,. have not long been in use in England, 277 
.,...... 	 Staffordshire, described, 285 
	have a draft of air up and down, 289 
	may be used for keeping provisions in summer, 290 

., 	 may be of use to miners, 291 
- 	 funneli to what the best, 292, 295 
	method of contracting them, 317 
•••„. 	-smoky.. See Smoaky. 	, 	• 	• 
China, provision made there against famine, ii. 407 	• 	,i 
Chinese wisely divide the holds of their vessels by partitions, ii 
' 171  

..... .,... how they row their boats, 177 
• .7 	 their method of warming ground floors, 292 
.....,—, 	 improvement in this method suggested, 293 
	t their method of making large paper, 349 
Circle, magical,, account of, 327, 328 
,Cities, spring water gradually deteriorates in, i. 163 
	do not supply themselves with inhabitants, ii. 384 
Clark, Dr. of Boston, quoted, on the instigation of the America 

Indians against the English, iii. 95, 100, 102 
Clothes, wet, may preserve from lightning, i. 213 
	,..., will relieve thirst, ii. 104 
	 1..... do not give colds, ibid. 

.... 	, imbibe heat according to their colour, 108 
	 white, most suitable for hot climates, ibid. 
Clothing does not give, but preserves, warmth, 281 
Clouds, at land and sea, difference between, i. 207 

Clouds 

   
  



Clouds formed at sea, how brought to rain on land, 208 
	 driven against mountains fortn springs and 

rivers, 209 
	 passing different ways, accounted for, 211 . 
...- ..... . electrical, attracted by trees, spires, &c. 213 
	 manner in which they become electrised, 257, 305 
	 are electrised -sometimes negatively and sometimes posi-

tively, 274, 277, 284, 292 
	 electricity drawn from them, at Manly, 420 
	 . 	 by Mr. Canton, 428 
	'0 .04,004.    by Dr. Bevis, 429 	" 
	 by Mr. Wilson, ibid. 

... 	" how supported in air, ii. 5  
	 how formed, 7 
	..... whether winds are generated or can be confined in them, 

57 	4  
	  have little more solidity than fogs, ibid. 
Club, called the Junto, instituted by Franklin, i. 82 e 
	,.... .......... ... rules of, ii. 369 
• questions discussed in, 369 
Coal, sea, letter on the nature of, ii. 128 	 . 

Cold, why seemingly greater in metals than in wood, ii. 56, 77 
	 sensation of, how produced, 57 
	 only the absence of heat, S I 
	 produced by chemical mixtures, ibid. 	. 
	 .. evaporation. 	Scc Evaporation. 
Colden, Mr. his remarks on Abbe Nollet's letters, i. 430 
... 	 meteorological observations, ii. 51 

' 	 observations on water-spouts, 53 . 
colds, causes of, ii. 214, 230 
Coleman, William, a member of the Junto club, i. 84, 89 
Colica pictorum, caused by lead, ii. 219 
Collins, John, an early friend of Franklin's, i. IT, 27, 44,43, 44 
Collinson, Mr. some account of, iii. 514 
Colonial governments in America of three kinds, iii. 50  
Colonies, the settlement of, does not diminish national numbers, 

ii. 391 	i 
	 their prosperity beneficial to the mother country, iii. 

113* 	 . f 
	are entitled to distinct governments, 303 
	. American, preferable to the West-Indies, ibid. 
	 ., 	 not dangerous to Britain, 132 
	  aids to government, how given by, 225,226 
	  originally governed by the crown, indeperi= 

dent of parliament, 291  
	 not settled at the expence of Britain, 348 
Colonists in America, double their number in 25 years, iii. 113 
	 from Britain, their rights, 299 
Colours. 	See Clothes. 
Coma rants, or corposants, are electrical appearances, i. 248 
Commerce, influence of, on the manners of a people, ii. 400 

Commerce, 
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Commerce is best encouraged by being left free, 415 
...... 	... should not be prohibited in time of war, 417 
	...by inland carriage, how supported, iii. 116 
Common-sense, by Paine, Franklin supposed to have contributed 

to, 1. 148 	 • 
Compass, instance of its losing its virtue by lightning, i. 248 	' 
	... how to-remedy the want of, at sea, ii. 191 
Conductors of lightning, very common in America, 1. 113 

	

" 	 ' 	first suggestion otthe utility of, 227 

	

. 	 - 	 construction of, 358 	. 
	 ..... . .particulars relating to, 377 	- 
	of electricity, difference in the action of, 200, 303 

• .which the most perfect, 2-53, 256 
	and non-conductors, other terms substituted for, ibid. 
	 of common lire, their propertiei and ditlerences, ii. 

76,%7 
	. 	 of common fire, experiments on, ii. 77 
Congress, Franklin appointed a delegate to, i. 146 
	proposed overture from, in 1775,.iii. 347 
Consecration of bells in France, form of, i. 384 
Conspirator; electrical, meaning of the term, 1, 195 
Controversy, benefit of, iii. 02 
Conversation, advantage of useful topics of, at dinner, i. 12 
Cook, Captain, circular letter concerning, iii. 5:15 
 	Copy of the voyage -of, presented to Franklin, by 
-the Admiralty, 51/  

Cookery, at sea, zenerally bad, ii. 194 	' 
Copper, manner of covering houses ssith, ii. 318, 320, 322 
Copper plate printing-press, the first in America, constructed by 

Franklin, i. 77. 
Corn, ill policy of laying restraints on the exportation of, 	ii. 

413, 418 	 ., 	., 	 . 
Countries, distant and unprovided, a plan for benefiting, ii. 403 
Creation, conjectures as to, ii. 118 
'Credit, that of America and Britain in 1777,4compared, iii. 372. 
	 depends on payment of loans, 373 	_ 
	 industry and fi ugality, 374 	• 
	  public spirit, 375  
	 ..... income and security, 376, 

- 	 prospects cf future ability, ibid. 
	prudence, 377 
	 characterfor honesty, 318 

.... 	 is money to a tradesman, 464 	. 
Criminal laws, reflections on, ii. 439 
Crooked direction of lightning explained, i. 316 

Cutler, circumstance, that prevented Franklin's being appren-
ticed to one, i. 14  

Currents at sea; often not perceivable, ii. 185 
Cyder, the best quencher of thirst, ii. 195 . . 

Dalrymple, 
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balrympk, Me. scheme of a voyage under his command to bane- 

fit remote regions, ii. 403  
Damp air, why more chilling than dry air that is colder, ii. 56, 77 
Damper, account of a water-spout by, it. 33  
	references to his voyage, on the subject of water•spouts; 

58 
Da ,  himess on wails, cause Of, ii: 50  
Day-light, proposal to use it instead of candle-light, iii. 470 
Deacon, Isaac, from an underling to a surveyor, becomes inspee; 

tor-general of America, i. 78 
	prognosticates the fiiture eminence in life of Frank; 

lin, ibid. 	. 	. 
Death of Franklin, i. 153  
	  letter finny, Dr. Price on, iii. 544 
.... .. : . of relatives, reflections on, 507 
Deism, effect's on Franklin of books written against, i. 79 
Deluge, accounted for, ii. 127 	 . , 
Denham, a quaker, a friend of Franklin's, i. 54  
	• e3ttraordinary trait of honesty of, to his creditors, 67 

• Franklin's engagement with, as a clerk, 68, 70 
Denmark,, ttiC people of, not subject to colds, ii. 244 
Denny, governor, reinarks on his official conduct in Pennsylvania, 

iii. 170 	 . 	. 
Desaquiliers, his expiiiment on the vapour of hot iron, ii..249 
Dew, how produced, i. 207 
Dialogue, between Franklin and the Gout, iii. 499 .. 
Dickenson, Mr. his remarks on the views of England in framing 

laws over the colonies, iii. 234 
	 remarks on his conduct, 192 
	 on his protest, 202 
Discontented dispositions satirized, iii. 485 
Discontents in America before 1768, causes of, iii. 225 
Dissensions between England and America, letter on, iii. 310 
Dissertation, early one of Franklin% that he repented having 

written, i., 58 ' 	 4 
Disputation, modesty in, recommended, i. 21, ii. 317 
Disputes between Franklin and his brother, to whom he was ap; 

prenticed, i. 24 . Domien, a traveller, short account of, i. 302 . 	 - 
Drawling, a defect in modern tunes, ii. 345 
Dreariis, art of procuring pleasant ones, iii. 493 
Dumas, Monsieur, letter to, on the aid wanted by America in her`-

struggle for independence, iii. 360 
Duna river, not to be confounded with the Dwina, iii. 119, note. 
Dust, how raised and carried up into the air, i4 3 
Duties, moral, the knoWledge of, more important than the know- 

ledge of nature, ii. 95 
butch iron stove, advantages and defects of,- IL 233 ' 
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E. 
Early impressiOns, lasting effect of, on .the mind, iii. 475 
Earth will dissolve in air, ii. 2 
	 dry, will not conduct electricity, i. 206 
...,..., the, sometimes strikes lightning into the clouds; 274 
	grows no hotter under the summer sun, why, E. 84 
	different strata of, 116 

- 	theory of, 117 
Earthquakes, general good arising from, ii. 116 
	 how occasioned, 120, 128 
Eaton, in Northamptonshire residence of Franklin's family, L 3 
Ebb and flood, explanation of the terms, ii. 100 

. Economical project, iii. 469 
Edinburgh, an ordinance there against the purchase of prize-goods; 

ii. 447 	• 
Education of women, controversy respecting, i. 17. 
Eel, electrical, of Surinam, i. 408, 409 	 - 
Effluvia of drugs, ere_ will not pass through glass, i. 243 
Electrical air thermometer described, i. 336; et seq. 	' 
	atmosphere, how produced, 221 
	 how drawn off, 222 
	atmospheres repel each other, 294 
.....—.•.c   repel electric matter in other bodies, ibisi 
	 battery., its construction, 193 

• clouds experiment regarding, 229 
- • • 	• 	- 	death, 	easiest,. 307 
	experiments, Franklin's eager pursuit of, 104 
	 made in France, 109 	 • 

• various, 182, 229, 254, 255, 261, 271, 273, 
286, 294, 307, 327, 337, 348, 371, 434 

... . 	 fire, not created by friction, but collected, 173 
	 .......,passes through water, 202 

• loves water and subsists in it, 203 
......... . : ...... , 	 diffused through all matter, 205 
	 0.. visible on the surface of the sea, ibid. 

• its properties and uses, 214, et seq. 	• 
... ... : . ,.... 	 produces common fire, 214, 238, 256 
	 has the same crooked direction as lightning, 315 
	 fluid, its beneficial uses, 219 	- 

• - is strongly attracted by glass, 236 	' . 	manner of its acting through glass hermetically 
sealed, 241 
	 a certain quantity of it, in all kinds of matter, 275 . 	! 	 nature of its explosion, 280 	 . 

• chooses the best conductor, 281, 378 
	 force, may be unboundedly increased/  251 
	horse-race-, 334 
	jack for roasting, 197 
	 kiss, its force increased, 177. 

4 	 , firectrical 
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Vectikeil kite, described, i. 268 
	machine, simple and portable one, described, in 
	matter, its properties, 217, 294 
	party of pleasure, 202  
	 phial, or Leyden bottle, its phenomena explained, ' 1 79 
	shock, observations on, 182  
	 effects of a strong one 'on the human bay, 297, 300 
	spark, perforates a quire of paper, 195 
	wheel, its construction, 196 
	 self-moving one, 198 

Electricity, summary of its progress, i. 104 
	u... positive and negative, discovered, 106 
	 distinguished, 175 
	 in a tourmalin, 370 

'  Idoes not affect the elaiticity of the air, 254 
	 its similarity to lightning, 288 
	 its effects on paralysis, 401 
	 of fogs in Ireland, 405 	, 	. . 	. 
	 supposed affinity between, and magnetism, 410 
Electrics per se and non-electrics

' 
 difference between, i. 242, 252 

Electrified bumpers described, i. 293 
Elecfrisation, what constitutes the state of, i. 218 
	  various appearances of, 175 
	. variety of, 176 	• 	' 
Electrising one's self, manner of, i. 174 
Elocution, how best taught, ii. 374  

Franklin
,  

Embassador from the United States to France, 	appointed 
to the office of, i. 148 

Emblematical design illustrative of the American troubles, iii. 371 
Emigrants to America, advice to, iii. 398 
Empire, rules for reducing a great one, 334 
England, Franklin's first arrival in, i. 55 
. 	 second arrival in, as agent for the province of Pennsyl- 

vania, 134 	 . 
	 third only* in, as agent for the same province, 141 
	 its air moister than that of America, ii. 140 
... 	decrease of population in, doubtful, 296 
English, effect of the ancient manners of, ii. 399 
	 language, innovations in, 351 
Enterprises, pUblic, Franklin's early disposition for, i. 10 
Ephemera, an emblem of human life, in. 508 
Epitaph on Franklin's parents, i. 13 
	on himself, 155 
E iscopalians, conduct of the American legislature towards, ii. 45$ 
Errors of Franklin's early life, 1. 45, 58, 61, 80, 97 
Ether, what, ii. 59 , 
Evaporation, cold produced by, i. 344, IL 16, 83, 115 
... 	of rivers, effects of, 106 
.Examination of Franklin before the house of commons, i. 142. iil 

245 
	 before the privy council, 328 
	 further particulars of, 551 
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El-change, rate of, between Philadelphia and Britain, iii. 252 
Exererse, should precede meals, iii. 493 	 _ 
Experiments, to'show the electrical effect of points, 1 171, 172 
4.41 	 to prove the electrical state of the Leyden phial, 180 
... ....... .. 	 of firing spirits by a spark sent through a river, 202 
	 to show how thunder-storms produce rain, 209 
.....,. ........ 	 on the clouds, proposed, 228 
	 on drugs electrified, 243 
	.... ..... on the elasticity of the air, 254 
	 on the electric fluid, 255 
.... 	... by Mr. Kinnersley, 261 
.......... 	,.. on the electricity of the clouds, 271 
	........ for increasing electricity, 278 
..... .......... ... by Mr. Canton, 286 
	 in pursuance of those of Mr. Canton, 294 
	 on a silver caun, 307 
	  on the velocity of the electric fluid, 327, 329, 330 
	 for producing cold by evaporation, 344 
	 on the different effects of electricity, 357 
	 by lord Charles Cavendish, 348 	- 
	 on the tourmalin, 371 
	 to show the utility of long pointed rods to houses, 389 
	 on amber, i. 403 et seq. 
	on the Leyden phial, 434 
	 on different coloured cloths, ii. 108, 109 
. 	on the sailing of boats, 160 
Exportation of gold and silver, observations on, ii. 416" 
Exports to North America and the West Indies;  iii. 127, 128 
	 to Pennsylvania, 129, 250  

' 	- from ditto, 250 
Eye, retains the images of luminous objects, ii. 340 

, F. 
Facts, should be ascertained before we attilInpt to account for 

them, ii. 96 
Family of Franklin, account of, i. 5, et seq. 
Famine, how provided against in China, it. 407 
Fanning, how it cools, IL 87 	1 
Farmers, remonstrance in behalf of, ii. 420 
Federal constitution, speech on, iii. 416 
Felons, transportation of, to America, highly disagreeable to the 

inhabitants, iii. 235 	.. 	- 
Fermenting liquors, their steam deleterious, ii. 59 
Fire, not destroyed by water, but dispersed, i. 172 
	 makes air specifically lighter, 206 
	 exists id all bodies, 214 
. 	 common and electrical, exist together, ibid. 
....., a region of, above our atmosphere, 257, ii. 124 
...., many ways of kindling it, 1.356 
	exists in a solid or.qmescent state, in substances, ibid. ii. 

80, 122 	' 
Fire, 
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Fire, recovers its fluidity by combustion, ibid. 
...,. is a fluid permeating all bodies, 76 
...... conductors, of, are also best conductors of the electric fluid, 

ibid. 	 - 
	 difference between, and electrical conductors, 77 
	 tots diffused through substances, 78 	 . 
	 how generated in animated bodies, 79 
	 theory of, 122 
	 a fixed and permanent quantity of, in the universe, 123 
	 its properties, 227 
	 electrical, see Electrical 
Fire-companies, numerous at Philadelphia, i, 103 
Fire-places, Pennsylvanian, account of, ii. 225 
	large and open, inconvenient, 228 
	i.1 hollow-backed, by Gauger, 232 
	 Staffordshire, 285 
' 	 an ingenious one for serving two rooms, 296 

Fires, at sea, how often produced, ii. 174 
	 great and bright, damage the eyes and skin, ii. 130 

Fisheries, value of those of Newfoundland, iii. 452 
Flame, preserves bodies from being consumed while surrounding 

them, ii. 310, 311 
Flaxseed, amount of the exportation of from America to Ireland, 

iii. 270 	 - 
Flesh, of animals, made tender by lightning and by electricity, 

i. 359, 414 
Flies, drowned in America, brought to life in England, ii. 223 
Flood and ebb, explanation of the terms, ii. 100 
Florence flask, when filled with boiling water,'not chargeable with 

electricity, i. 332,345 
Fog, great, m 1783, ii. 68 	 •  
	 conjectures as_to its cause, ibid, 

Fogs how supported in air,ii. 5. 
.... . electricity of, in Ireland, i. 405 	 - 
Folg er, family name of Franklin's mother, i. 8 
Foreigners, the importation of, not necessary 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 seamen, 

ii. 437  
- Foundering at sea, accidents that occasion it, ii. 169, 170 

Fountain, when electrified, its stream separates?  i. 206 
Fowls, improperly treated at sea, ii. 193 
Fragments, political, ii. 411 	 • 
France, its air moister than that of America, ii. 140 
	effects of its military manners, 399 	' 
Franklin, derivation of the name, i. 4 
	 genealogy of the family of, s 
Franks, the improper use of, reprobated, ii. 435 
Freezing to death in summer, possibility of, ii. 84 
French, language, its general use, ii. 354 

12 n 3 	 Frontiers, 

   
  



Frontiers, in America, the attack of, the common cause of the 
' state 	iii. 109 	, 
Frugality, advantages of, ii. 397 
	observance of, in America, iii. 374 

Fruit-walls, blacking them recommended, ii. 110 
Fuel, scarce in Philadelphia, ii. 225 	. 
Fulling-mills in America, iii. 270 
Fusion, cold, of metals, supposed, i. 115 
	 proves a mistake, 339 

' 	error respecting it acknowledged, 355 

G. 	. 

. 	• 
Galloway, Mr. preface to his speech, iii. 163 
Garnish-money, practice among printers of demanding it, i. 63 
Gauger, M. his invention for fire-places, ii. 232 
Genealogy of the Franklin family, i. 5_ 
German stoves, advantages and disadvantages of, ii. 234 
Germany, why the several states of, encourage foreign manufac-

tures in preference to those of each other, iii. 1I8. note. 
Gilding, its properties as a conductor; i. 20-1. 
	 the effects of lightning and of electricity on, 229 
	fails as 'a conductor after a few shocks, 231 
Glass, has always the same quantity of electrical fire, i. 191 
	 possesses the whole power of giving a shock, 192, 247 
	 in panes, when first used in an electrical experiment, 193, 

194 	• 

	 great force in small portions of, 199 
...... 	 impermeable to the electric fluid, i. 234, 310 
	 strongly attracts the electric fluid, 236 
	 cannot be-electrified negatively, ibid. 	, 
	 its opposite, surfaces, how affected, ibid, 
..... , 	 its component parts and pores extremely fine, 237 
	manner of its operation in producing electricity, ibid.- 
...— 	 its elasticity, to what owing, 239_ 
..... , 	 thick,- resists a change of the quantity of electricity of its 

different sides, 242 
..... , 	 rod of, will not conduct a shock, ibid. 
	when fluid, or 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, 

845, 347 
	., when cold retains the electric fluid, 346 
	 experiments on warm and cold, 348 
	 singular tube and ball of, 386 
-Glasses, musical, described, ii. 330, et seq. 
God, saying in America respecting, iii. 491 

Godfrey, 

   
  



INDEX. 

Godfrey, 'Thomas, a lodger with Franklin, i. 81 
	 a member of the Junto, 83 
	  inventor of Hadley's quadrant, ibid. 
	 wishes Franklin to marry a relation of his, 95 
Gold and silver, remarks on the exportation of, ii. 416 
Golden fish, an electrical device, i. 233 
Government, free, only destroyed by corruption of manners, ii. 

397 
Gout, dialogue with that disease, iii. 499 
Grace, Robert, member of the unto club, I. 84, 89 
Gratitude of America, letter on, iii. 239 
Greasing the bottoms of ships, gives them more swiftness, ii. 180 
Greece, causes of its superiority over Persia, ii. 397 
Greek empire, the destruction of, dispersed manufacturers over 

Europe,,iii. 122 
Green and red, relation between the colours of, ii. 341 
Greenlanders, their boats best for rowing, ii. 176 
Guadaloupe, its value to Britain over-rated, iii. 139. 
Gulph-stream, observations on, ii. 186 
	 whalers frequent its edges, ibid. 
	  long unknown to any but the American fishermen, 

ibid. 
.. 	 how generated, 187 
	 its properties, ibid. 
	. tornadoes and water-Spouts attending it, accounted 

for, 188 
Gulph-stream, how to avoid it, 197 
	 Nantucket whalers best acquainted with it, ii. 198 
	 thermometrical observations on, 199 
	 journal of a voyage across, ibid. 
Gunpowder, fired by electricity, i, 250 	 , 
	magazines of, how to secure them from lightning, 375 
	proposal for keeping it dry, 376 

. 	H. 
Habits, effects of, on population, ii. 393, 394 
Hadley's quadrant, by whom invented, i. 83, 95 
Hail, brings down electrical fire, i. 292 
	 how formed, ii. 66 - 
Hamilton, Mr. a friend of Franklin's, i. 54, 8$ 
Handel, criticism on one of his compositions, ii. 345, 
Hartnony, in music, what, ii. 339 
Harp, effect of, on the ancient Scotch tunes, ii. 340 
Harry, David, companion of Franklin's, i. 	93, 	• 
Hats, summer, should be white, ii. 109 
	 the manufacture of, in New England, in 1740,  iii. 131 
Health of seamen, Captain Cook's method of preserving it recom- 

mended, ii. 190 	 • 
Heat, produced by electricity and by lightning, L 338, 339 
	 better conducted by some su 

4
bstances than others, ii. 56, 58
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Heat, how propagated, 58 	
the pain it occasions, how produced, 78 	• 

	 in animals, how generated, 79, 125 	
in fermentation, the same as that of the human body, 80 

..... 	 great, at Philadelphia, in 1750, 85 
	 general theory of, 122 
Herrings, shoals of, perceived by the smoothness 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 very partial principle of conduct, 430 
Honours, all descending ones absurd, iii. 550 
Hopkins, governor, • his report of the number of inhabitants in 

Rhode Island, hi. 129 
Horse-race, electrical. i. 335 
Hospital, one founded by the exertions of Franklin, i. 126 
Hospitals, foundling, state of in England and France, iii. 544*, 

548*. 
Hospitality, a virtue of barbarians, iii. 391 

Houses, remarks on covering them with copper, ii. 318, 320 	
.... many in Russia covered with iron plates, 319 

•• 	 their construction in Faris renders them little liable to 
' fire, 321 

Howe, lord, letter from, to'Franklin, iii. 365 
	Franklin's answer to, 367 
Hudson's river, winds there, ii. 52, 59 
Hunters, reqifire much land to subsist on, if. 384 
Hurricanes, how produced, ii. 7 
	why cold in hot climates, ibid. 
Hutchinson governor, cause of the application for his removal, 

iii. 323 
	 account of the letters of, 331, 551 
Hygrometer, best substances for forming one, ii. 136 

. . 	 mahogany recommended for forming one, 141 

I. J. 

Jackson, Mr. remarks on population by, ii. 392 
Jamaica, its vacant lands not easily made sugar lands, iii. 14Q 
Javelle, his machinery for moving boats, ii. 177 
Ice wilt not conduct an electric shock, i. 201 
Ice-islands, dangerous to shipping, ii. 176 
Idleness, the' heaviest tax on mankind, ii. 4114  In. 454 
	encouraged by charity, ii. 422 	

reflections on, rii. 428 	 • 
Jefferson, Mr. letter from, on the character of Franklin, iii. 545 
Jesuits, hoitility of the Indians in America excited by, iii. 95 
Ignorance, a frank acknowledgement of, commendable, i. 308 

' Imports into Pennsylvania from Britain before 1766, iii. 250 
Impress of seamen, notes on Judge Foster's argument in favour of, 

u.437 	 ' 
Inarticulation 
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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 
	 further observations on, 393 
Indemnification, just ground for requiring cessions from an enemy. 

iii. 93  
Independence, soon acquired in America, iii. 402 
Indian trade and affairs, remarks on a plan for the future manage- 

ment of, iii 	 216 
	 spirituous liquors the great encouragement of, 219 
	 the debts from, must be left to honour, 320 
	 not au American but a British interest, 275 
Indians, of North America, a number of, murdered, i. 139 
	 often excited by the French against 

the English, iii. 95 • 
I I , 	 list of fighting men in the different nations of, 221 
	 difference of their warfare from that of Europeans, iii. 100 ,  	remarks concerning, 383 
	 their mode of life, 384 	, 

. 	 public councils, 385 
	 politeness in conversation, 3S6 
	rules in visiting, 388 
Industry, effects of Franklin's, i. 85 
	the cause of plenty, ii. 396 
	essential to the welfare of a people, 411 
... ...... 	 relaxed by cheapness of provisions, 415 	1 	 a greater portion of, in every nation, than of idleUess, 

396, 429, in. 396 	 , 	4 
	 its prevalence in America, iii. 373 
Inflammability of the surface of rivers, ii. 130 
Inland 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, . 308 

Inventions, new, generally scouted, ibid. 
Journal of a voyage, crossing the gulph-stream, ii. 199 
	 from Philadelphia to France, 200, 201 

	 from the channel to America, 202, et seq. 
Iron contained 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 no bad impours, 248 
	 rods, erected for experiments on the elands, 1. 270 
	conduct more lightning in proportion to their thickness, 

282 
Islands far froin a continent have little thunder, i. 216 

Italic 
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Italic types, use of, in printing, it 355 
Judges, mode of their appointment in Amerjea, 1768, iii. 23 
Junto. 	See Club. 	• 

K. 
Keimer, a connection of Franklin's, some account of, i. 35, 70, 93.  
Keith, sir William, Franklin patronized by, 1. 39 
	  ' 	 deceived by, 54 
	 character of, 57 

Kinnersley, Mr. electrical experiments by, 1,, 261, et seq. 331 
Kiss, electrical, i. 177 
Kite used to draw electricity from the clouds, i. 108 
	 electrical, described, i. 268 
Knobs, not so proper as points, for conducting lightning, i:  359. 

, . 	 L. 
Labour, why it will long continue dear in America, ii. 385 
	its advantages, 427, 428 
Land, terms on winch it may be obtained in America, by settlers, 

iii. 409 
Landing in a surf, supposed practicable, how, ii. 154 

'  tried without success, 155 
Language, remarks on innovations in, iii. 351, et seq. 
Laughers, satyrized, iii. 425 
Law, the old courts of, in the colonies, as ample in their powers, 

as those in England, iii. 304 
Law-expenses, no discouragement to law-suits, iii. 270 
Law-stamps, a tax on the poor, iii. 269 
Lead, effects of, on the human constitution, ii. 219 
Leaks in ships, why water enters by them most rapidly at first, 

ii. 169 
	 means to prevent their being fatal, 170 

'Leather globe, proposed, Instead of .glass; for electrical experi-
ments, i. 267 

Left hand, a petition from, iii. 488 
Leg, handsome and deformed, humourous anecdote of, iii. 487 
Legal tender of paper-money, its advantages, iii. 150 
	 further remarks on, 151 
Lending money, new mode uf, iii. 468 
Letter-founding effected by Franklin in America, i. 74 
Laantann J. G. extract from his vulcanus famulans, ii. 298.  Leyden, attle, its phenomena explained, i. 179 
	 analysed, 192 
	  experiment to prove its qualities, 245 
	 when sealed hermetically; retains long its electri- 

city,.,345 	,• . 
Liberty of the press, observations on, ii. 463 
VVVVVV /Mk/ 	  abused; 465 
..... ...: of the cudgel, should be allowed in return, 467 • 

Libraries, 
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Libraries, public, the first in America set on foot by Franklin, 

1.99 
	 are now numerous in America, 100 	. 
	  advantages of, to liberty, 101 
Life and death, observations on the doctrines of, ii. 222 
Light, difference between that from the sun and that from a fire in 

electrical experiments, i. 173 
...... .. difficulties in the doctrines of, 258 
	 queries concerning, ibid. • 
	 visibiliiy of its infinitely small particles computed, ii. 90 
	 new theory of, 122 
Lighthouse tragedy, an early poem of Franklin's, i. 16 
Lightning, represented by electricity, i. 176 
	drawn from the clouds, by a kite, 268 
	 by an iron rod, ibid. 
	reasons for proposing the experiment on, 304 	. 	 its leffects at Newbury, 310 	 • 
	 will leave other substances, to pass through metals, 312 
	 communicates magnetism to iron, 314 
	objections to the hypothesis of its being collected from 

the sea, 318, 323  
	 effects of, on a wire at New York, 326 
	 oh Mr. West's pointed rod, 340, et seq. 
	how it shivers trees, 359 
	effects of, on conductors in Carolina, 361, 362, 364 
	does not enter through openings, 368 
	should be distinguished from its light, 369 
	.,..... an explosion always accompanies it, ibid. 
	observations on its effects on St. Bride's church, 374, 

382  
	 how to preserve buildings from, 377 	 . 
., 	personal danger from, how best avoided, 381 

• brought down by a pointed rod, in a larger quantity 
389 
	how to prevent a stroke of, at sea, ii. 175 
Lin,urus, instance of public benefit arisingfrom his knowledge of 

insects, ii. 94 
London, atmosphere of, moister than that of the country, ii. 139 
Loyalty of America before the troubles, iii. 237 _ 
Luxury, beneficial when not too common, ii. 389 
	 definition of, 395, 425 
... ...... 	 extinguishes families, 395 
	 not to be extirpated by laws, 401 	, 
	 further observations on, 425 
Lying-to, the only mode yet used for stopping a vessel at sea, ii. 

181 

M. 
Maddeson, Mr. death of, lamented, iii. 544* 
Magazine of powder, how to secure it from lightning, I. 375 

. 	Magical 
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Magical circle of circles, ii. 327 
	 picture, i. 195 
	square of squares, ii. 324 

Magnetism, animal, detected and exposed, i. 154 
	 given by electricity, 248, 314 
p•••• 	  and electricity, affinity 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 
Mandeville, Franklin's acquaintance with, i. 39 
Manners, effects of, on population, ii. 393, et seq. 
	... letter to the Busy-body on the want of, ill. 432 

Manufactures produce greater proportionate returns than raw ma-
terials, ii. 410 
	 founded in the want of land for the poor, iii. 107 
..... .......,., 	 are with difficulty transplanted from one country 

to another, 121 	, 
	 hardly ever lost but by foreign conquest, 122 

........... .— 	 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 
Marty, experiments made- at, for drawing lightning from the 

clouds, i. 421 
Marriage of Franklin, i. 97 
Marriages, where the greatest number take place, ii. 383 
	why frequent and early in America, 385. iii. 113, 

403 • 
	 early, letter on, iii. 475 
Maryland, account of a whirlwind there, ii. 61 
. 	. 	 ,. of paper bills formerly issued there, iii. 15.5 
	its conduct in a French war, previous to the American 

troubles„defended, 262 
Massachusets bay, petition of the inhabitants of, to the king, iii. 325 
Matter, enquiry into the supposed vis inertia of, ii. 110 
.„ ..... ... man can neither create nor annihilate it, 123 
Mawgridge, William, member of the Junto club, i. 84 
Maxims, prudential, from poor Richard's almanack, iii. 453 
Maxeas, abbe, letter from, i. 420 	' 
Meal, grain, &c. manner of "'reserving them good for ages, i. 376, 

ii. 190 	.. 
Mechanics, advantages of an early attention to, i. 14 
Mediocrity, prevalence of, in America, iii. 399 
Melody in music, what, ii, 340 
Men, six, struck down by an electric shock, i. 306 
Mercer, Dr. letter from, on a water-spout, ii. 34 
Merchants and shopkeepers in America, iii. 3g4 
Meredith, Hugh, companion of Franklin, short account of, i. 72, 

76, 80 
1 	 Metalline, 
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Metalline rods,"secure buildings from lightning, i. 281 
	  either prevent or conduct a stroke, 310 
Metals, melted by electricity and by lightning, i. 215, 229 
	 when melted by electricity, stain glass, 232 
..... 	 polished, spotted by electrical sparks, 253 
	 feel colder than wood, why, ii, 56 
Meteorological observations, ii. 1, 45, 66 
Methusalens slept always in the open air, iii. 495 
Mickle, Samuel, a prognosticator of evil, i. 81 
Military manners, effects of, ii. 398, 399 	- 
	power of the king, remarks on, iii. 307 
Militia-bill, Franklin the author of one, i. 132 
	 particular one, rejected by the governor of Pennsyle 

vania, 190. M. 15/ 
Mines, method of changing air in_them, ii. 291 
	 of rock salt, conjectures as to their formation, 92 
Mists, ho*  supported in air, ii. 5 
Modesty in disputation recommended, ii. 317 
Money, haw to make it plenty, iii. 467 
	new mode of lending/  468 
Moral principles, state of 1 ranklin's mind respecting, on his en- 

tering into business, i.. 79 	, 
Morals of chess, iii. 488 
Motion, the communication and effects of, U. 7, S 
	of vessels at sea, how to be stopped, 181 

Mountains, use of, in producing rain and rivers, i. 208 
	why.  the summits of, are cold, ii. 6 	, 
. 	conjecture how they became so high, 91 
Music, harmony and melody of the old Scottish, ii. 338 
	modern defects of, 343 
Musical glasses described, ii. 330 

N. 
Nantucket whalers best acquainted witi_ ____ „._,__ __earn, a. 19& 
National wealth, data for reasoning on, ii. 408 -  	 three ways of acquiring, 410 
Navigation, difference of, in shoal and deep water, ii. 158 	' 
	 observations on, 195, 196 
	from Newfoundland to New York, 197 
	 inland, in America, iii. 118 
Needle of a compass, its polarity reversed by lightning, i. 248;253 
	 of wood, circular motion of, by electricity, 332, 351 	. 
Needles, magnetised by electricity, i. 148 • 
	and pins, melted by electricity, i. 249 
Negatively electrised bodies repel each other, i. 294 
Negroes bear heat better, and cold worse, than whites, ii. 86 .„ Newbury, effects of a stroke of lightning there, L.310 
New England, former flourishing state of, from the issue of paper-

money, iii. 145 
New. 
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New-England, circumstances which rendered the restriction of 
paper money there not injurious, iii. 148 
	  abolition of paper currency there, 263 
Newfoundland fisheries, more valuable than the mines of Peru, 

iii. 452 
Newspaper, one sufficient for all America, in 1721, 1. 23 
	instance of one set up by Franklin at Philadelphia, 

i. 86 
New-York, effects of lightning there, i. 326 
	former flourishing state of, from the issue of paper-

money, iii. 146 
	 sentiments of the colonists,on the act for abolishing 

the legislature of, 232 
	obtained in exchange for Surinam, 349 
Nollet, abbe, Franklin's theory of electricity opposed by, i. 113 
	  remarks on his letters, 4.30 
Non-conductors of electricity, i. 378 

. Non-electric, its property in teceiving or giving electrical fire, i. 
193 

North-east storms in America, account of, ii. 68 
Nurses office at Paris for exaknining the health of, iii. 549*. 

O. 

Oak best for flooring and stair-cases, ii. 321 
Ohio, distance of its force from the sea, iii. 119, note. 
Oil, effect of heat on, ii. 4 
	 evaporates only in dry air, ibid. 
	 renders air unfit to take up water, ibid. 
	curious instance of its effects on water in a lamp, 142 
	 stilling of waves by means of; 144, 145, 148, 150, 151, 154 
Old man's wish, song so called quoted, iii. .546 
Onslow, Arthur, dedication of a work to, by Franklin, iii. 59 
Opinions, vulgar ones too much slighted, ii. 146 
•..... 	 regard to established ones, thought wisdom in a govern-

ment, iii. 226' 
Orthography, a new mode of, ii. 359 
Osborne, a friend of Franklin's, 1. 50, 53 
Oversetting at sea, how it occurs, ii. 172 
	  how to be prevented, ibid. 173 
Outriggers to boats, advantages of, ii. in 

P. 	 , 
Packthread, though wet, not a good conductor, i. 200 
Paine's Common Sense, Franklin supposed to have contributed: 

to, i. 148  
Paper, how to make large sheets, in the Chinese way, ii. 349 
...... ... a poem, iii. 522 
Paper-credit, cannot be circumscribed by law, ii. 418 

Paper- 
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aper-tnoney, pamphlet written by Franklin on, i. 91 
	American, remarks and facts relative to, iii. 144 
	 advantages of, over gold and silver, iii. 152 
opera, on philosophical subjects,I. 169, et seq. ii. 1, et seq. 
	on gweral politics, ii. 383, et seq. 
	on American subjects, before the revolution, iii. 3 et seq. 
	 a during the revolution, iii. 225, et seq. 
	 subsequent to the revolution, in. 
383, et seg. 
	on moral subjects, iii. 421, et seg.' 
arable against persecution, ii. 450 
aradoxes inferred from some experiments, i. 262 
dralysis, effects of electricity on, i. 401 
arliament of England, opinions in America, in 1766, concern- 
ing, iii. 254 
arsons, William, member of the Junto club, i. 83 

-artier, their use in republics, iii. 396 
arty of pleasure, electrical, i. 202 
'assages to and from America, bow to be shortened, ii. 188 
	why shorter from, than to, America, 189' 
' assengers by sea, instructions to, ii. 192 
atrtotisnt, spirit of catching, iii. 90 

'ease, the victorious party may insist on adequate securities in 
the terms of, iii. 96 
enn, governor, remarks on his administiation, iii. 183 
	  sold his legislative right in Pennsylvania, but did 
not complete the bargain, 189 

'ennsylvanza, Franklin appointed clerk to the general assembly of, 
i. 102 
	  forms a plan of association for the defence 
of, 104  
	 .. becomes a member of the general assem- 
bly of, 114 	/ 
	 aggrievances of, iii. 50 
	 infraction of its charter, 52 
	 review of the constitution of, 59 	. 	. 
	 former flourishing state of, from the issue of paper-
money, 146 
	— . rate of exchange there, 154 
	 letter on the militia bill of, 157 
	 settled by English and Germans, 162 
	 English and German, its provincial languages, ib. 

. 	 pecuniary bargains between the governors and as- 
sembly of, 165 	. 
	 taxes there, 246, 251 
	 number of its inhabitants, 249 
	 proportion of quakers, and of Germans, ibid. 
	 exports and imports, 250 
...... 	 assembly of, in 1766, how composed, 252 
• ennsykanianfire-places, account of, ii. 223 
	 particularly described, 235 

' 	 effects of, 2.39  
Pennsylvanian 
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iiennsytvozian fire-places, manner of using them, iii. 241 
., 	 advantages of, 243 
,•••• 	 objections to, answered, 247 
	 directions to bricklayers respecting, 25 
Peopling of countries, observations on, ii. 383, et seq. 
Perkins, Dr, letter from, on water-spouts, ii. 11 
-. 	  on shooting stars, 36 
Persecution, parable against, ii. 450 
	 of dissenters, letters on, 452 
	 of quakers in New England, 454 
Perspitable matter, pernicious, if retained, 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 colonies of Massachusets bay, iii. 325 
	of the left hand, 483 
Petty, sir William, a double vessel built by, ii. 174 
Philadelphia, Franklin's first arrival at, i. 32 
	 account of a seminary there, instituted by Frank 

lin, 116 to 127 
ft 	 state of the public bank at, iii. 551*. 
Phytolacca, or poke weed, a specific for cancers, i. 261 
Picture, magical, described, i. 105 
Plain truth, Franklin's first political pamphlet, iii. 524 
Plan for benefiting distant countries, ii. 403 
...... for settling two western colonies, lii. 41 
...... for the management of Indian affairs, remarks on,210 
	 for improving the condition of the free blacks, 519 
Planking of ships, improvement in, ii. 189 
Pleurisy, Franklin attacked by, i. 71, 154 - 
Plus and minus electricity,' in the Leyden bottle, i. 131 
	  in other bodies, 185 
Pointed rods, secure buildings from lightning, i. 283, 381 
	%.... experiments and observations on, 388 
	 objections to, answered, 395, 396 
Points, their effects, i, 170 
	 property of, explained, 223 
	experiment showing the effect of, on the clouds, 283 
- ..... 	 mistake respecting, 310 
Poke-weed, a cure for cancers, i. 260, 261 
Polarity given to needles by electricity, i. 248 . 
Poles of the earth, if changed, would produce a deluge, ii. 127 
Political fragments, ii. 411  
Polypus, a nation compared to, ii. 391 
Poor, remarks on the management of, ii. 418 
	 the better provided for, the more idle, 422 
Poor Richard, maxims of, iii. 453 
Pope, criticism on two of his lines, i. 23 
Population, observations on, ii. 383 
•..... 	 causes which diminish it, 386 

n......,,,,,#;--.1 
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Population, occasional vacancies in, soon filled by natural gene-
ration, 390  
	 rate of its increase in America, 385, iii. 113, 250, 254 
	why it increases faster there, than in England, iii. 255 
Positions concerning the national wealth, ii. 408 
Positiveness, impropriety of, ii. 318  
Postage, not a tax, but payment for a service, iii. 265 
	i... state of, in America, in 1766, 2.79 
ost-master, and deputy post-master general, Franklin appointed 
to the office of, i. 102, 127 

otts, Stephen, a companion of Franklin's, i. 72, 84 
oultry, not good at sea, ii. 193  
oteder-magazines, how secured from lightning, i. 375 
owe to move a heavy body, how to be augmented, ii. 191 
'oumall, governor, memorial of, to the D. of Cumberland, iii. 41 
	 letter from, on an equal communication of 
rights to America, 243 
	  constitution of the colonies by, 299 
'reface to Mr. Galloway's speech, iii. 163 
.. ..... to .proceedings of the inhabitants of Boston, 317 
'resbytertanism established religion in New England, ii. 454 
'ress, account of the court of, it. 463 
	 liberty of, abused, 465 

'resstng of seamen, animadversions on, ii. 437 
'rice, Dr. letter from, on Franklin's death, iii. 541 
'riestley, Dr. letter roni, on Franklin's character, 547 	" 
'rinters at Philadelphia before Franklin, i. 36 
'tinting., Franklin apprenticed to the business of, I. 15 
	works at it, in England, i. 58, 62 

. 	in America, 35, 71' 
	  enters on the business of, as master, 78 
	 observations on fashions in, ii. 355 	. 	. ison, society for relieving the misery of, i. 151-

....... not known among the Indians of America, iii. 220 
ivateering, reprobated, ii. 436 
	 further observations on, 446 
	 article to prevent it, recommended in treaties, 448 
	 inserted in a treaty between 
America and Prussia, 449 

as, of the pacific ocean, safety of, ii. 173 	• 
	 flying, superior to any of our sailing boats, 176 

duce of the inland parts of America, in. 119 
ducts of America, do not interfere with those of Britain, iii. 
24 	 ._ 

eieriting,•method of acquiring excellence in, i. 18 
st against Franklin's appointment as colonial agent, remarks 
iii. 203 

*siOns, cheapness of, encourages idleness, ii. 415 
sian edict, assuming claims over Britain, iii. 311 

	

licservices and functions of Franklin, i. 125 	
spirit, manifest in England, iii. 91 
	different opinion respecting it expressed, 375 
ctuality of America in the payment of public debts, iii. 373 
kridge, Mr. inventor of musical glasses, ii 136 

2 H 	 Quaker- 
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Q.  
!uaker-lady, good advice of one to Franklin in his youth, i. 41 
Quakers, persecution of, ip New England, ii. 454 
............ proportion of, in Pennsylvania, iii. 249 	.„ Quebec, remarks on the - enlargement of the province of, in. 26 
Queries concerning light, i. 258 
., .... .... proposed at the Junto club, ii. 366 	 ' 
	 from Mr. Stralian, on the American disputes, ill, 287, 

questions discpssed by the Junto club, ii. 369. 
. 	 . 

R.  
Rain, how produced, 1. 207 
	,. generally brings down electricity, 292 
	 why never salt, ii. 32 
	 different quantities of, falling at different heights, 133 
Ralph, James, a friend of Franklin's, i. 50, 53,54, 57, 60 
Rarefaction of the air, why greater in the Upper regions, ii. 6  
Read, maiden- Dame of Franklin's wife, i. 33, 37, 49, 54, 5.  

70, 96 
Reading, Franklin's early passion for, i. 15, 16 
	how best taught, 'IL 372 
	advice to youth respecting, 378 
Recluse, a Roman Catholic one, in London, i. 65 
Red and green, relation between the colours of, ii. 341 
Regimen, sudden alterations of, not prejudicial, i. 49 
Religious sect, new one, intended establishment of, i. 48 

- Repellency, electrical, how destroyed, i. 172 
Representation,,,Americao, in the British parliament, thought:, 'l-

ilt. 37, 243  
Repulsion, electrical, the doctrine of, doubted, i. 333 

„ 	. 	considerations in support of, 349 
'Revelation, doubted py Franklin in his youth, i. 79 
Rhode-island, purchased for a pair of spectacles, iii. 21 

- 	. its population at three periods, iii. 129. 
Rich, hints to those who would be, in. 466 
Ridicule )  delight of the prince of Conde in, iii. 424 
Rivers, from the Andes, how formed, i . 209 	. 
	 motion of the tides in, explained, ii. 96, 102 
	 do not 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 buildingsfrom 11 

ning, 1. 388—See farther. 	Iron. 	Lightning. 	etalline. 
Rome, causes of its decline enquired into, ii. 398 
	 political government of its provinces, iii. 136 

'Rooms, warm, advantages of, ii. 249 
	 do not give colds, ibid. 
Roots, edible, might be dried and preserved for sea-store, ii. 1 
Rosin, when fluid, will conduct electricity, i. 256 
Rousseau, his opinion of tunes in parts, ii. 342 
Rowing of boats, Chinese method of, ii 177  
Rowleys Dr. Franklin's obligation to, iii. 55$ 

e 	 Sailil 
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S. 
Sailing, observations on, ii. 163 
Sails, proposed improvements in, ii. 164, 166 
Saint Bride's church, stroke of lightning on, i. 374 
Salt, dry, will not conduct*electricity, i. 258 
	rock, conjectures as to its origin, ii, 91 
Saltness of the sea-water considered, ib: 
Savage, John, a companion of Franklin's, i. 72 
Savages of North America, remarks on, iii. 383, et seq. 
School, sketch of one, for Philadelphia, ii. 370 
Scotch tunes, harniony of, and melody, ii. 338 
Screaming, a defect in modern tunes, lid 345 
Scull, Nicholas; member of the J unto club, i. 83 
Sea electrical qualities of its component parts, i. 205 
	 opinion, that it is the source of lightning, considered, 26U, 

321, 322 	t  
	 supposed cause of its luminous appearance, ii. 88 
. 	 from what cause, salt, 91 
	, has formerly covered the mountains, ib. 
Sea-eoal, has a vegetable origin, ii. 128 

. 	 prejudices against the: use of, at Paris, 278 
;Sea-water, soon loses its luminous quality, i. 269 
I 	considerations on the distillation of, ii: 103 
	how to quench thirst with, 104 
	.1..... therinomettieal observation on, 199, et scq. 
SecurPy a just ground to.demand cessions from an enemy, iii. 93 * 

Sep*l
k ion of the colonies from Britain, probability of, in 1775, 

I 356 	'. 
vants in England, the most barren parts of the people, it. 305 

ttlements, new, in America, letter concerning, iii. 409 
tilers of British colonies, their rights, iii. 299 

keep, a whole flock killed by lightning, i. 415 
hips, abandoned at sea, often saved, ii. 169 

may lie nicely balanced, 170 - 	. . 
I 	 accidents to, at sea, how guarded against, 172 
,Shirley, governor,!letters to, on the taxation of the colonies, iii 30 
v..... 

•" 
ii. 3

o

6

n American representation in the 
British parliament, 37 

'hooting-stars, letter on, 
'hop-keepers in America, iii. 394 
ides of vessels, the best construction of, ii. 1'72 

	

lver cann, experiment with, i. 307 	
vessels; not so easily handled as glass, When filled with hot 

iquors, ii. 37' 

zry, society for the abolition of, i, 151 
	 address to the public on the abolition of, iii. 517 

ayes, not .profitable labourers, ii. 386 
...... diminish popnlation, ii. 387 

 
It 

 

ye-trade, sentiment, of a French moralist respecting, ii. 195 
... 	.... parody on the arguments in favour of, 450 
'ding -plates for smoky thiinnies described, ii. 287 

fitting-mills in America, iii. 270 
i 	' 	2 15 2 	- 	 Small, 
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Small, Mr. Alexander, letter from, i. 374' 
Smell of electricity, how produced, i. 244 
Smoke, principle by which it ascends, ii. 257 
	 stove that consumes it, 296 
	 the burning of, useful in hot-houses, 316 
Smoky chimnies, observations on the causes and cure of, ii. 256 
	 remedy for, if by want of air, 261, 262 
	  if by too large openings in the room, 

266, 268 
	 if by too short a funnel, 269 
	 if by overpowering each other, 270, 

271 
	  if by being overtopped, 271, 272., 
	  if by improper situation of a door, 

273 	 , 
	  if by smoke drawn down their fun-

nels, 274, 275 
••••.. 	  if by strong winds, 275, 276 
	  difficult sometimes to discover the cause of, 282 
Smuggling, reflections on, ii. 430 
	encouragement of, not honest, 432 
Snow, singular instance of its•giving electricity, i. 373 
Soap-boiler, part of Franklin's early life devoted to the business 

of, i. 10, 14 
Societies, of which Franklin was president,. i. 151 
	 learned, of which he was a member, 135 
Socrates-, his mode of disputation, i. 81 
Songs, ancient, give more pleasure than modern, ii. 342 
...... ... modern, composed of all the defects of speech, 344 
Soul, argument against the annihilation of, iii. 548* 
Sound, best mediums for conveying, ii. 335 
	 observations on, 336 
	 queries concerning, 337 
Sounds just past, we have a perfect idea of their'pitch, ii. 349 
Soup-dishes at sea, how to be made more convenient, ii. 193 
Spain, what has thinned its population, ii. 390 
Specific weight, what, ii. 226 
Spectacles, double, advantage of, iii. 544*, 551* 
Speech, at Algiers, on slavery and piracy, ii. 450 	

 of Mr. Galloway, preface to, iii. 163 
	 last of Franklin,on the federal constitution, 416 
Spelling, a new mode of, recommended, ii. 359 

'Spheres, electric, commodious ones, i. 178 
Spider, artificial, described, i. 177 
Spirits, fired without heating, i. 214, 245 
... 	 linen wetted with, cooling in inflammations, ii. 87 
...,.., 	 should always be taken to sea in bottles, 175 
Spats in the sun, how formed, i. 260 
Squares_, magical square of, ii. 324 
Stnybrdshire chimney, description of, ii. 285 
Stamp-act in America stigmatized, iii. 228 
	 letter on the repeal of, iii. 239 
	examination of Franklin on, 245 

6 	 Stirs. 
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Stars. 	See Shooting. 
State, internal, of America, iii. 291 - 
Storms, causes of, 265 
Stove, Dutch, its advantages and defects, ii. 233 
... 	 German,ditto,s234 
	 to draw downwards, by 3. G. Leutmann, 298 
... 	 for burning pit-coal and consuming its smoke, 301, 304, 301 
Strata of the earth, letter on, ii. 116 
Strahan, Mr. queries by, on American politics, iii. 287 
	. answer to the queries, 290 
	 . letter to, disclaiming his friendship, iii. 354 
Stuber, Dr 	 continuator of Franklin's life,i. 98 
Studies of trifles, should be moderate, ii. 95. 
Stuttering, one of the affected beauties of modern tunes, ii. 245 
Sugar, cruelties exercised in producing it, ii. 196 
Sulphur globe, its electricity different from that of the glass globe, 

1. 265  
Sun, supplies vapour with fire, i. 207 	. 
....le 	 why not wasted by expense of light, 259 
	 effect of its rays on different coloured clothes, ii. 108 
	 light of, proposed to be used instead of candlelight, iii. 470, 
' 473 
	 discovered to give light as soon as it rises, 471 
Surfaces of glass, different state of its opposite ones, when dee- t  

trised, i. 191, 238 
Swimming, skill of Franklin in, i. 66 
	art of, how to be acquired, ii. 206 
	how a person unacquainted with it may avoid sinking 
. 	208 	 • 	1 

...... 	 a delightful and wholesome exercise, ii. 209, 211 

...... 	 advantage of, to soldiers, 210 

... 	 inventions to improve it, ibid. 212 
•.. 	 medical effects of, ibid. 	- 

T. 
Tariffs, not easily settled in Indian trade, iii. 218 	- 
Tautology, an affected beauty of modern songs, ii. 345 
Taxation, American, letters to governor Shirley on, iii.'30 
	 ... American, Dr. Franklin's examination on, iii. 246, 256 
••••• 	internal and external, distinguished, 259 
	on importation of goods and consumption, difference 

between, 266 
Tea-act, the duty on, in America, how considered there, iii. 261, 

317, 319 
	characterized by Mr. Burke,319, note. 
Teach, or Black-beard, name' of a ballad written by Franklin is 

his youth, i. 16 
hanks of the assembly of Pennsylvania to Franklin, lii. 214 
tanksgiving-days appointed in New England instead of fasts, 
iii. 392  

Theory of the earth, ii. 117 
.... ..... of light and heat, 129 

Thermometer 
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Thermometer, not cooled by blowing on, When dry, ii. 8/ 
	  electrical, described, and experiments with, ii. 330 
Thermometrical observations on the gulph-stream, ii. 199 	f  

• 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 heard far from land, 216 
	 comparatively little at Bermuda, ibid. 
....... 	 defined, 378 
Thunder-gusts, what, 203 	 . 
	 . hypothesis 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 atradesinan, iii. 463 

Toads live long without nourishment, ii. 223 
Toleration in {.51d'and New England compared, 457 
Torpedo, how to determineits electricity, i. 408, 409 
Tourinalin, its singular electrical properties, i. 370 	, 
	i 	 experiments on it, 371, 372 

Trade, pltasure•attending the first earnings in, i. 81 	, 
' 	 should be under no restrictions, ii. 415 

...... 	 exchanges in, may be advantageous to each party, 41.8 
	 inland carriage no obstruction to, iii. 116 
	 great rivers in America, favourable to, 118 
	 bills of credit, in lieu of money, the best medium of, 156 
	will find and make its own rates, 219 
Tradesman, advice to a young one, iii. 463 	 - 
Transportation of felons to America, highly disagreeable to the 

inhabitants there, iii. 235 . 
Treaty between America and Prussia, humane article of, ii. 449 
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, 178 
	  lined with a non-electric, experiment with, 240 . 
	  exhausted, electric fire moves freely in, 241 
Tuna's, ancient Scotch, why give general pleasure, ii. 338 
	composed to the wire-harp, 341 

...., 	 in parts, Rousseau's opinion of, 342 ' 
	 modern, absurdities -ot; 344, et seq. 
Turkey killed by electricity, i. 299 
Turks,. ceremony observed hi, in visiting, iii.' 436 

. V. U. 
Vacuum, Torricellian, experiment with, i. 291 
	 electrical experiment in; 317 	• 
Vapour, electrical experiment on, i. 343 
Vapours from moist hay, &c. easily fired by lightning, i. 215 
	 cause of,their rising considered, ii. 46, 49 
Vanity, observation on, i. 2  Varnish, dry, burnt by electric sparks, i. 199 
Vattel'sLaw of Nations, greatly consulted by the American con- 

gress, iii. 360 	• 	• 
Vegetable 

   
  



iNDEX. 

Vegetable 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 
Vernon, Mr. reposes a trust in Franklin, which he violates, 1.44 
ris inertia; of matter, observations on, ii. 110 
Visits, unseasonable and importunate, letter on,. iii. 432 
Unintelligibleness, a fault of modern singing, ii. 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. 350* 
Voyage, from Boston to New York, i. 27 
	from New York to Philadelphia, 28 I 	 from Newfoundland to New York, remarks on, ii. 197 
f••••, 	 crossing the gulph-stream, journal of, 199 
	from Philadelphia to France, 200, 20 
	from the channel to America, 202 
	to benefit.distant countries, proposed, 403 
Vulgar opinions, too much slighted, ii. 146 

,t. 
- W. 	• 	._ I 

Waggons, number of, supplied by Franklin, on a military emer. 
gency, i. 131 	 ! 

War, civil, whether it strengthens a country considered, ii. 399 
	 observAtions on, 435  _ 
" 	 laws of, gradually humanized, ib. 
	 humane article respecting,, in a treaty between Prussia and 

America, ii. 449 . 	
 French, of 1757, its origin, iii. 274 

Warm rooms do not make people tender, or give colds, ii. 249 
Washington, early military talents of, i. 130 
	 Franklin's bequest to, 164 
Water, a perfect conductor of electricity, i. 201 
	strongly electrifiedo  risesin vapour, 204 
,•.• 	 particles of, in rising, are attached to particles of air, 20.11 
,,, 	 and air, attract each other, 206 
	exploded like gunpowder, .by electricity, 358 

1 	expansion of, when reduced to vapour, ib. 
r 	,. saturated with salt, precipitates the oyerplus, ii. 2 
	' will dissolve in air, ib.  	expands when boiling, ib. 
..... ... 	 how supported in air, 45 	' 
	bubbles on the surface of, hypothesis respecting, 43 
	, agitated, does not produce heat,- 49, 96 
	supposed originally all salt, 91 
	fresh, produce of distillation only, ib. 
	 curious effects of oil on, 142 
Water-casks, how to dispose of, in- leaky vessels, ii. 170 
Water-spouts, observations on, ii. 11 
..., 	 ...... whether they descend or ascend, 14, 23,38 
	 various appearances of, 16 	- 

titer-spouts, 
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10'ider-spouts, winds blow from all points towards them, 21 
	 are whirlwinds at sea, lb. 	• 
	effect of one on the coast of Guinea, 33 
	 account of one at Antigua, 34 
	  various instances of, 38 
. .    Mr. Colden's observations on, 53 
Watson, Mr. William, letter by, on thunder-clouds, i. 427 
Waves, stilled by oil, ii. 144, 145, 148 
... 	  greasy water, 146 
Was, when fluid will conduct electricity, i. 256 	, 
	 may be electrised positively and negatively, 291 
Wealth, way to, iii. 453 
	 national, positions to be examined concerning, ii. 408 
	 but three ways of acquiring it, 419 
Webb, George, a companion of Franklin's, i. /2, 84, 86' 
Wedderburn, Mr. remarks on his treatment of Franklin before the 

privy council, iii. 330, 332, notei; 550 
West, Mr. his conductor struck by lightning, i. 340 
Western colonies, plan for settling them, iii. 41 
Whatley, Mr. four letters to, iii. 543*. 
Meets, electrical, described, i. 196 
Whirlwinds, how formed, ii. 10 
	 obkrvations on, 20 
	a remarkable one at Rome, 24 
	account of one in Maryland, 61 
Whistle, a story, iii. 480 
White, fittest colour for clothes in hot climates, H. 109 
Will, extracts from Franklin's, i. 155 
Wilson, Mr. draws electricity from the clouds, i. 429 
Wind generated by fermentation, ii. 59 
Winds explained, ii. 8, 9, 48 

.• 	 the explanation objected to, 50, 51 
	observations on, by Mr. Colden, 32 
	whether confined to, or generated in, clouds, 0 
	 raise the surface of the sea above its level, 188 
... 	 effect of, On sound, 337 
"inters, hard, causes of, ii. 68 
Winthrop, professor, letters from, i. 373, 382 
Wire conducts a great stroke of lightnifig, though destroyed itself, 

i. 282  
Wolfe, general, i. 136 
Women of Paris, singular saying respecting, as mothers, iii. 348* 
Wood, dry, will not conduct electricity, i. 172 
	 why does not feel so cold as metals, ii. $6 
Woods, not unhealthy to inhabit, ii. 130 
Woollen, why warmer than linen, ii.57, 81 
Words to modern songs, only a pretence for singing, ii. 348 
Wygate, an anquaintance Of Franklin's, i. 66 
Wyndham, sir William, applies to Franklin to teach his tons swim-

ming, i. 69 
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