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INTRODUCTION
TO VOL. THE THIRD.

^n EJay on thofe inquiries in Natural Philofophy^ ivhich at prefent are mojl

beneficial to the UNITED STATES OF NORTH AMERICA. By
Dr. NICHOLAS COLLIN, Redor of the SwedJJh Churches in

Pennfylvania.

Read before the Society the 3d of April, 1789.

IT HILOSOPHERS are citizens of the world; the fruits of their
labours are freely diftributed among all nations; what they fow is reap-
ed by the antipodes, and blooms through future generations. It is,

however, their duty to cultivate with peculiar attention thofe parts of
fcience, which are moft beneficial to that country in which Providence
has appointed their earthly ftations. Patriotic aiFeaions are in this, as
in other inftances, conducive to the general happinefs of mankind, be-
caufe we have the beft means of invelbigating thofe objeas, which are
moft interefting to us. In the prefent circumftances of the United
States fome problems of natural philofophy are of peculiar importance ;

a furvey of thefe may contribute to the moft ufeful diredion of our own
inquiries, and thofe of our ingenious fellow citizens. I fubmit, gen-
tlemen, my refledions on this fubjed to your candid indulgence and
enlightened judgment.

I. Article, Medical Enquiries.

All countries have fome peculiar difeafes, arifing from the climate,

manner of living, occupations, predominant pafiions, and oiher caufes,

v/hofe feparate and combined influence is but imperfedly known. In
North America we may count five—nervous diforders, rheumatifm, in-

termitting fevers, lofs of teeth, and colds. It is remarkable that ner-
vous complamts are at prefent more frequent in Europe than they former-
ly were. They fpring in a great meafure from the indulgencies of a

civilized life ; but in America thefe fiends infeft with lefs difcriminati-
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on the du ellings of im'.uftry and tcmpcr-mce. Proteus-like they afTumc

cvciy ihajK-, and often balilc the belt phyficians. Tlieir baneful cflea

on the mind requires the ferious attcniion of Icgillators, diviJies, and

moral philofophers: I have myfelf often fcen their amazing inffucnce on

religious r.itiments. When extreme, they derange tlie whole fyftem;

obfcurc thcintclccU, bewilder the imagifiationy jTrevcnt the natural or-

der and operation of all the paOions: the foul vibrates between apathy

and morbid fenfibility : ftie hates when (lie (liould love ; and grieves when

fhc ought to rejoice: ihe refcmblesa dilbrdcred clock, that after a long

filcncc chimes till you are tired, and often inftead of oae flrikes twelve—

Tiulc extremes are indeed rare; but the mi)re general degrees are ftill

analogous, and produce a great fum of evil.

Slight rheumatic pains are almoft epidemic in fome feafons of the

year. Yet, thefe are fcarcely worth mentioning in comparifon to tlie

fcvere fits that afflict a great number of perfons, even in the earlier parts

of life, growing more frequent and violent with age j not feldom attend-

ed with lamencfs, and contraction of limbs.

Fever and ague is here, as in other countries, the plague of marfi.y

and fenny fituations, but what is Angular, it alfo vilits the borders of

limpid llreams. The lefli-r degree of it generally called tiutni> agucy is

not rare in the moft falubiious places during the months of Septem-

ber and October. Tliruugh all^he low countries from north to fouth

this difcafe rages in a variety of hideous forms; and chiefly doth the fu-

rv quat-tan witli livid hue, haggard looks, and trembling fkeleton-limbs,

embitter the life of multitudes: I have known n:vany to linger under it

for years, and become fo difpirited, as not even to feek any remedy.

It is a foul fimrce of many other difeafesj often terminating in deadly

dropfies and confumptions.

Premature lofs of teeth is in many refpefts a fevere misfortune. By

impairing mailication, and confequently digeftion, it dilpofes for muny

dif'rdcrs. It injures, ilie pronunciation; and is a particular difadvan-

tagc in a great republic, where fo many citizens are public fpeakers.

It e\pofes the mouth and throat to cold, and various accidents. It di-

miailhcis the pleafure of eating, which is a real though not fublime,

plenfurc of life; and which I ha^-c heard fome perfons very emphatically

re ret. Finally, it is a mortifying (Iroke to beauty; and as fuch deep-

ly fell by the fair fcx! Indeed that man mud be a ftoic, who can w\h-

out pity behold a bluoniing maiden of eighteen afflicled by ihisinfirmuy

of
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of old age ! This confideratlon is the mc-e important, as the amiabie
affcflions of the human foul are not lefs exprefT^d by the traits and mo-
tions of the hps, than by the beaming eye. I have not mentioned the
pains of tojth-ach, becaufe they are not more common or violent in

this country than in fome others, where lofs of teeth is rare; many per-
fonshere lofing their teeth without much pain, as. I have myfelf experi-
enced.

The complaint of catching cold is heard almoft every day, and in evccy
company. This extraordinary diforder, little knoM-n in fome countries,

is alfo very common in England. An eminent phyfician of that country
fald that " colds kill more people than the plague". Indeed many fevere
diforders originate from it among us : it is probably often the fource of
liwz before mentioned* chronic difeafes. Wlien it does not produce fuch
funeft effe£ts, it is ceverthelefs a ferious evil ; being attended with lofs

of appetite, hoarfenefs, fore eyes, head-ach, pains and fwellings in the
face,- tooth and ear-ach, rheums, liftlefs langour and loivnefs offpirits

:

wherefore Shenfone had feme reafon to call t\i\sVinfx^\nQh a checked perfpi-
rathn. Great numbers in the United States experience more or lefs

thefe fym.ptoms, and are in.fome degree valetudinarians for one third of
the year. .

Eminent medical authors have indeed treated of thefe diflempers-;

and fome American phyficians deferve applaufe for their theoretical and
pra3:ical exertions. Still, it is devoutly to be wifhed that thefe national
evils may draw a more pointed attention. The limits of my defip-n

permit only a few additional remarks.

Thefe difl'empers frequently co-exiftmthe moft unhealthy parts of the
country J and not feldom afflid individuals witli united force. Compaf-
fion for fufiering fellow citizens ought in. this cafe to animate our invefti*

gation of thofe general and complicated local caufes. The extreme va-
riablenefs of the weather is univerfally deemed a principal and general

caufe of colds, and of the diforders by them produced ; the fall and rife

of the thermometer by 20 a 30 degrees within lefs than four and twenty
hours, difturbing the llrongeft conftitutions, and ruining the weak. A
molt important defideratum is therefore the art of hardening the bodily

fyflem againft thefe violent impreffions ; or, in other words, accommo-
dating it to the climate. The general flamina of ftrength fupport it under
the exc'.'fles of both cold and heat. The latter is, however, the m.oft

opprelTive as we can lefs elude it by artificial conveniencies. We fufFer

efpeci.illy
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efpccially durinR il>c fummcr four, til 6 a 8, critical extremes, when the

thermometer after 86 a 92 tiegrees, falls fuddenly to 60. Could means

be found to blunt thefe attacks on the human conftitutioii, they would

Civc multitudes from death and lingering difeafcs. Sometimes this cri-

fis happens as late as medium September, and Is in a few days fuccceded

by the autumnal frofts : in fueh cafe weak perfons receive a fliock, from

which they cannot recover during the autumn, and which will aggravate

the maladies of the winter, efpecially when it is early and rigorous.

Searching for general caufes of the mentioned dillempcrs in the po-

pular diet, we lliould examine the following circumftances—exceflive

ufe of animal food, efpecially pork : the common drink of inferior fpi-

ritous liquors both foreign and home made ; not to mention a too fre-

quent intemperance even in the bell: kinds : the conftant ufe of tea a-

mong the fair fex, drank generally very hot and ftrong ; and often by

the poorer clafles, of a bad quality.

In the general modes of drefs we plainly dlfcern thefe defe^ls :—the

tight-bodied clothes, worn by both fexcs, encreafe the heat of a fultry

fummer ; the clofe lacing and cumbcrfome head-drcfies of the ladies are

efpecially injurious to health. The winter-cloathing is too thin for the

climate of the northern and middle dates, which is for feveral months

at times equally cold with the North of Europe. Few perfons preferve

tlicir feet from the baneful dampnefs of the llufli occafioned by the fre-

quent vicHFitudcs of hard frofls and heavy rains during the winter : wo-

men generally wear ftufi-flioes: the American leather, though otherwife

good, is verv fpungy •, a defe6l owing to the precipitate procefs of tan-

ning. Nor docs either fex guard the head againfl: the piercing north-weft

wind which is fo general for five or fix montlis : on journeys efpecially,

the men ihould exchange their liats for caps that cover the ears and

cheeks.

In the modes of lodging thefe hnproprletles are obfervable:—the poor-

er, or more itulolcnt people, efpecially in tlie lefs improved parts of the

country, frequently dwell in houfes that are open to the driving fnow,

nnd tljilliii^ blall : good houfes often M-ant clofe doors ; a chafm of fix

or eight inches near the floor admits a ftrong current of cold nir, which

fenfibly afiet^s the legs. Such houfes cannot be fufhciently warmed by

the common fire-places •, hence tlie frequent complaint, that the fore

part of the hotly is almolt roaftcd, while tlie back is freezing : a fituati-

on very unn.Uural, productive of rhcumatifm and other diftempers. The
larger
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larger towns of North-America have, with their fpacious ftreets, a rum-
ber of narrow alleys ; which are peculiarly detrimental in a fultry cli-

mate, and in co-operation with the flovenly habits of their poorer in-

mates, are nurferies of difeafe.

Among the general cufloms which may influence health, the mofl
ftriking is an exceffive, and in fome cafes ill-judged cleanlinefs : the con-
tinual wafhing of houfes, efpecially in the cold feafon, has, I am confi-

dent, coft the lives of many eftimable women, and entailed painful dif-

eafes on their families.

In the bufmefs of life we often rem.ark a A^ery irregular application
;

indolence fucceeded by hurry and intenfe fatigue. This muft particu-

larly injure our hufbandmen, as the neglect of a day may damage a pre-
cious crop, if it is not compenfated by exertions, which in the fultry

heat of fummer are very trying to the ftrongeft conflitution.

As to nervous diforders, philanthropy compells me to remark, that,

befides their general connexion with a fickly conflitution, they have in a

great meafure originated from two fingular caufes. One is the convulfion

of public affairs for a confiderable time pafl, which occafioned many and
great domeftic dillrefles : the natural events of the late v/ar are univerfal-

ly known : numbers of virtuous citizens have alfo felt the dire effefts of

the fucceeding anarchy, efpecially in the lofs of property.* The operati-

ons of this caufe are, however, continually lefiened by time that cures our
griefs, or buries them in the grave ; and fuch evils will under Providence
be for ever prevented by the new confederation of the United-States

The other caufe is that gloomy fuperftition difTeminated by ignorant illi-

beral preachers ; the bane of focial joy, of real virtue, and of a manly
fpirit. This phantom of darknefs will be difpelled by the rays of fcience,

and the bright charms ofrifmg civilization.f

2. Article, Inquiries relative to rural ceconomy.

The United States polTefs a vafl territory fertile in many valuable pro-

duftions. They will therefore, if truly wife, make agriculture the

principal fource of profperity and wealth : to prefer other objefts, how-
ever ufeful in a fecondary view, would be perverting the order of nature,

nay,

* Not by violence, but the well known diforders of paper money in various forms.

\ It is pleafing to fee how fanaticifm declines with agricultural improvcmtnt in many new
fettlen^ents ; and how refinement of public manners keeps pace with a preference ol enlight-
ened teachers.
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iirv, cppoun^' the will of aaturc's Goil. Agriculture has made a wor.

dwrful progrcf;, in fevcral countries, fiiicc it became the bufmefs and fa-

vouiiiei.nvjLmcnt of pl.ilofcphers and men of taftc. We may reap

j;rcat advantage from the many excellent writings on this fubjeQ in the

Englilh, French, German, and Swedifli languages; but much improve-

ment is yet wanting in every part of this noble feience. Befide^, our

local cireumfi-anccs require in f^me cafes peciJiar methods. The United

States extend through feveral climates; and the .general irregularity of

the feafons mingles the diverfity of climate in every ftate: Pennfylvania

f. e. li.xs often witliin two or three months the climates of Sweden, En-

gland, and Italy. This.pointa out the propriety of adopting forae pradlices

from different countries, and ellablilhing others as our own.

On our tillage the following remarks appear to me very interefting.

—

The fuccelTionoffevere froflsand deep thaws during winter in all the

northern and middle dates makes a variety of drains neeeflary in mofl

foils and fituations; yet an almofl general ncgledl of this deflroys a great

part of the feed: a ju«licious treatife on the forms and courfes of fuch

drains would be very ufeful. A large portion of the arable lands in this

and fome other fhates being hilly, is detrimentally wafhcd by heavy rains

in every feafon of the year: efpecially is the manure thereby totally loft.

This would be much prevented by tranfverfe ploughing in a proper

degree of horizontal inclination, which may be traced by computing the

force and quantity of the water..

The liidinn corn* is an eflential article among American grains; and

peculiarly fuitable to an extenfive country. It might be raifed at fo mo-

derate a price as to bear exportation to Europe ; in the northern parts of

whicli it would be very valuable as nourifliment for domeftie animals du-

ring the long winter. The mode of planting this grain by four or five

feeds together in hills at the dillance of feveral feet, appears lefs reafona-

blc from the \:onfideration, that one part of the ground- is left vacant,

while the other is over charged ; that the contiguous ftalks muft impede

each other; that their fpindling height, and clofe pofition fubjeds them

more to the high winds, which not unirequently fwecp down whole

fields. lam informed by natives of Italy, that in that country the corn

is planted fo as to cover the ground equally, with convenient intervals

for weeding.

The culture of meadows has gained a confiderable perfeftion in the

middle Itater,; but Hill is capable of much improvement. Wemufldif-

cover
• Maize or zca.
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cover a mode of banking effectual a^ainfl the floods tltat often ruin llie

beft marfh-meadows : in open fituations a clofe row of fome aquatic trees

beyond the bank is indifpenfible for breaking the force of a ftormv tide.

We want grafles that will flourifh in dry and fandy foils: fuch f. c. as

were lately introduced in Spain, and arc faid to have proved fo beneficial

to that dry and M'arm country.

The heat of our fummersis unfavourable to grafs, where the ground,
though fertile, has not a degree of moiflure ; it is therefore advifeable to

try, whether barley, rye, or wheat, if cut young, would make good
hay; and whether a fecond crop or the fucceeding pafture, may help to

make a full compenfation for an eventual harveft? I remember to have
heard this method much recommended by fome cultivators in a European
country. The divifion of pafture grounds by enclofures is generally

neglefted. Clean feeding is an advantage of admitting cattle, horfes, and
fheep in rotation, thatdeferves attention.

The value of land, and clofe neighbourhood, makes good fences very
neceffary in old fettlements. Worm-fencing and fimilar expedients of
infant cultivation, fliould never be feen; they occafion lofles, vexation

and contention. The regular frames of rails and boards would be much
improved by hardening againft heat and moifture : to render the lower
part of the poft more durable, burning, encrufting with mortar, and
foaking in fait water, are expedients partly ufed, and worthy of trial.

Live hedges are in general preferable to any, but yet very rare ; though
the country prefents many fhrubs of promifing qualities.

The vaft domains of the United States can vie with any country in

the variety, utility, and beauty of ti-ees and flirubs. Our llately forefts

are a national treafure, deferving the folicitous care of the patriotic phi-

lofopher and politician. Hitherto they have been too much abandoned
to the axes of rude and thoughtlefs wood-choppers. What perfon of
fenfe and feeling can without indignation behold millions of young oaks

and hickories deftroyed, to make bonfires in open fmoaky houfes, or

trucked in the cities for foreign toys! fome parts of Europe were thus

laidwaftein former centuries; and the prefent genera*:ions muft with

great labour and expsnfe repair the ravages of their forefathers. In ma-
ny parts of this country a prefervation and encreafe of the timber for fuel

and other domeftic ufes renders thefe queries important.—What trees

are of the quickeft growth ? at what age do they encreafe mod ? what is

the proper diflance between them ? what is the beft mode of pruning, for

b promoting
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promoting the growth, and taking off all fuperfluous branches? whafc

kinds are fuitable to different foils ? what fpecies thrive beft together?

a judicious lopping of the branches, thinning clofe the clumps of trees,

and clearing the ground of underwood, will make many woodlands good

paftures, and form them into beautiful parks. This management would

alfo improve the quality of timber by procuring the benefit of fun and.

air: the want of tliis may be regarded as one principal caufe of the

fpunginefs of our timber, which defect fo inimical to durability, flrength,

and prefervation of a given form, is further encreafed by a too common

ignorance or negle6t of the proper fcafon for felling the materials of

building, furniture, ftaves and various utenhls. Some valuable trees

and flirubs are yet obfcurely known : among thcfe the fo called coffee-tree

*in the weflern country, that bears a hard, nut, the kernel of which

is generally ufedby the inhabitants as a fubftitute for coffee; the native

plumb trees on the Miffiffippi, faid to be far fuperior to thofe in the mid-

dle dates J
the newly difcovered and much extolled grape of Scioto.f

Many of thofe which have long been familiar to us, ftill poffefs ufeful

qualities little explored. Oil might be extrafted from acorns, and efpe-

ciaily from the large and greafy fpecies of the chefnut-oak ; as lately,

though but in few places, is done from the various kinds of v/alnuts.

Spirits maybe diftilled from the berries of the red cedar, which fo much

reffemble thofe of the European Juniper. Wine far better, than what is

generally done, can be made from the late grapes, as I know by my own
experiments. From alj kinds of grapes, the Perfimon fruit, the

berries of the four-gum, :|: and white-thorn,§ the crab-apple, the wild-

pears, plumbs, and chejries, with fimilar fruits, fpirituous liquor, and

vinegar may be obtained. This white-thorn will, if it can be kept clofe

and low, make an impenetrable and beautiful hedge, by its long fliarp and

folid fpears, and by its cluftering bloffoms and large red berries= The
new experiment of grafting foreign kinds on our native grape-wines, faid

to be very promifing, may prove a good prefervative againfl the rigour of

"winter. In all probability many fpecies of leaves would make good fod-

der for cattle, if gathered in the proper feafon, and well cured : this ex-

pedient praiSlifed in the north of Europe* is of great importance to one

half of the American flates, which have according to fituation no pafture

for
• Goilanclia.

f A br.-.nch of the Ohio.

J
NyiTa

§ Lri » gaily. '

• Alpin leaves f, c. arc a plcafing and falutary food for horfcs.



for. five a fcycn months. Finaiiy we may fmcerely wifa that tlie owners
of venerable woocUpjids might regard them as prhicipal ornaments of their
country, and while they clear a part for the purpofes of agriculturei leave
thcfe hills crowned wiih tov/ering pines, and liately oaksj fufFering like-
wife the groves of tulip-trees and magnolias to wave among yellow harvefts
and blooming meadows. In fome of the old couatries many gentlemen
would purchafe fuch rural charms at any ex.penfe, but mull wait till the
evening of life for the fhade of their plantations; is it not then deplorable,
tliat fo many American farmers daily dtflroy what their oflj<pring of better
tafte will deeply regret ! this evil might in a great meafure be lefiened by
^ treat'ife on ornamentalplanting adapted to the prefent circuniiiances of
this country.

Half a century ago, phllcfophers thought it beneath them to invefti-^

gate the ceconomy of domeflic animals. By this ridiculous pride Euro-
pean countries have fufFered much. The SAvedifh naturalifls were rouf-.

ed near thirty years ago, to a ferious attention, by a peflilence amcn-r
horfes and horned cattle, v/hich deftroyed many thoufands in fome pro-
vinces. In America, this important fcience has been much negleded.
Not to enlarge upon a fubjed: which efpecially concerns agricultural fo-

cieties, I fliail only mention two or three particulars—This country is not
unfavourable to horfes

; yetthofe of good quality are not very common,
becaufe the natural hiftory of thefe noble animals is but little cultivated.

They are often difabled by want of proper care ; and perifli by various
diforders ; efpecially by fwelling in the throat, cholic, and the botts.*
Sheep thrive well in fome parts, but in others I have feen them die by
dozens, without the owners knowing or inquiring into the caufe.

Horned cattle fuifer much when expofed to the winter's cold, which
deftroys their hoofs even under the 39 degree. Both they and horfes
are affected by excefs of heat in fummer : which not feldom caufes a fever
difcernible by their want of appetite, dullnefs, and a yellow tinge of the
mouth and eyes. The beft European treatifes on domeftic animals will

more or lefs apply to diverfe parts of this country : a book written on
Iheep, in Swedilh, by Haftfer, has great merit, and is applicable to the

<;older ftates.

Goats would be very valuable in the rocky woodlands of America, as

they are in thofe of Europe. They are very hardy : their maintenance

is cheap, as they browfe fummer and winter on moft kinds of trees and

b 1 {hrubsj

* A kind of worms that devours their maw,
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flirubs : they yield a great quantity of rich milk : and tlieir fkins arc

very ufeful.* The Angora goat, whofe fine glofly hair is a material of the

mohair, may alfo thrive as well here as in Sweden, where he was intro-

duced by thc'patriotic Aliftromer.

Good orchards eminently unite the ufeful and plcafmg ; gratifying

througli the greater part of the year, the tafle, fcent, and fight. Horti-

culture was an early obje(n: in America, and has made confiderable pro-

grefs. At prefent our inil care fliould be, to prevent diilempersof the

fruit-trees, of late become very alarming—Peach-trees, have till within

20 or 30 years been very flourifliing : fome Englifli writers relate with

amazement that the Americans fatten their hogs on this fruit, which is

fo coflly in the North of Europe ; and it is true, that many common

farms abounded fo far in a promifcous colledlion of better and worfe.

But at prefent the peach-trees arc few, and generally in a fickly conditi-

on, through tlic greater part of the country. Of this one principal caufe

is a fly, that depolits her eggs within the ftem near the ground, which

produce a great number of worms, who quickly confume all the lower

bark. Moft kinds of plum-trees are liable to decay, and the fruit is de-

Itroycd by a fpecies of fly v but the ravages of this infsjH: have been

for a long time. Pear-trees have never indeed flourifhcd well, but of

late far lefs : fome afcribc the blights of them to lightning, and hang

pieces of iron in the branches, to anfwer the purpcfc of eledlric rods.

In fome places lately cherry and apple-trees have been attacked by va-

rious dillempers, which caufe the fruit to rot, and the limbs to decay in

rapid fucceihon till the tree dies. This grangrene in fruit trees bears

a ftronp refemblance to the mortification of members in the human bcdy;

the corruption fpreads quickly over a large limb, and amputation is the

only prcfervati/e of the tree yet known. The lofsof peach-orchards is

a confiderable difadvantage, as their early bloom is the principal beauty of

fpring ; and the fruit is not only very pleafing both green ai:d preferved,

but alfo yields by diftlUing an agreeable and wholefomc liquor, well

known by the name of peach^brandy. The apple-orchards claim a folici-

tou'3 care merely as great ornaments of the country j much more as they

fupply a great article of diet and a falutary beverage equal to feveral fpc-

cicj of wiie. We want an American tn-atife ou fn- it-trees, which would

fhow how far the bell English authors are applicable to diverfe parts of

the United States ; give a full account of all tlae belt fruits here cultl

vated,
• Their mifchicvous agility in climbing ij impaired ty cutting the fincws of the hinUfect*
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vated, with their variation from local caufes ; colledl all the various

names of the fame fruit, and fix one as national, to prevent a confufion

that often fruftrates information both foreign and domellic.

Fifh-ponds are ufeful decorations in places diftant from lakes and rivers.

I have often wondered why this advantage is not derived from ponds

and llreams which are fo common : a ufelefs zrA unv/holefome fwamp
may thus be changed into an elegant improvement. A German author

has wrote a valuable treatife on the fifh-ponds of Bohemia. The fubjeft

has alfo been well treated by feveral oeconomical writers of Sweden : in.

which country fifh-ponds of all kinds are very common.^

Article. Phyfico JMathemaclcal enquiries.

Machines for abridging human labour are efpecially defired in Am.e—

rica, as there can be no competition between them and the arms of in-

dullrious labour, while thefe have full employ on her extenfive lands

;

which mufl be the cafe for ages. Agriculture has the firft claim to the

exertions of mechanical genius, as the principal fource of national prof-

perity. Extent of territory, improved by artificial induftry, mufl yield

a great quantity of produ6ls at fo cheap a rate, as to bear exportation

to very diflant markets. It is moreover a weighty confideration to the

humane philofopher, that agricultural mechanifm would in the South-

ern ftates fupply the labour of flaves. Among important defiderata we
may place thefe A machine for fowing broad-cart, fo as to fpread

the grain even and in proper quantity : another for cutting drains, and

making banks on our extenfive marfh-meadows : an apparatus for clear-

ing new lands ; which ought to be a compound of coulters, fav/s, axes,

and fcrews -, fo that the trees may be pulled out of the ground, cut

in convenient pieces, and heaped : a better inftrument for reaping than

the common fickle, fuch f. e. as the cradling feythe of Northern Eu-

rope : temporary fheds of eafy and light conitrudlion for the pre-

fervation of the reaped grain in wet feafons.

The many fhipwrecks that happen on the extenfive, and often flormy

coail of this country render diving bells very neceffary ; thefe machines

are yet but little known.

A plenty of naval' ftores, and numerous ports render fhip-building an

important branch cf national induftry. This noble art, which has long

been cultivated with fuccefs, would ftill be much improved by mere

expeditious modes of hauling timber, and of preparing the main pieces

for the finifiung workmanfhip.

An
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An exteiifivc Inlaiul navigation by locks and canals, is new become a

great objcd of IcgiiTativc care in fcveral Hates i it is to bo hoped, that

fuch pcrfons may be entvufted with thefe important works ; as have a

period: theory of hydraulics, and a pradical knowledge of local cir-

cumftances, among which the force of ice in winter, and of rainy tor-

rents in fumnier, are to be duly eftimated.

As many new towns and villages will gradually rife with the cncreafing

population of tlie country, their fituation and form ihouldbc chofen with

a view to permanent circumllances. A fure fupply of water is one great

objccl. If the advantage of ports is defired, enquiry Ihould be made

whether the prefent water-courfes arc likely to continue ; as in the old

countries, fcveral towns have been immerfed, and others left far within

land, by the encreafe or diminution of the water, or by the change of

the channels. Health and conveniency require fcveral open fquares,

wide flreets, and a diredion of them calculated for fiielter in tlie winter,

and for fliade and ventilation in the fervent fummer months.

Our architcdure claims the following remarks—^The pofitlon of houfes

ought to fecure the fanning fummer breeze, and exclude the wintry blaft.

Another objc£l iliould be to exclude from fummer-rooms, the burning

fun, during the hotter part of the day. Entries throughout the houfe

are very common, but not generally in directions that bell anfwer thefe

purpofes. The length, and by frequent intervals, feverity of winter in

the northern and middle Hates, makes warm rooms not only agreeable,

but in a degree necefiary. For this purpofe the mod improved chim-

neys and iron-doves are inadequate expedients : efpecially as the open

kind of thefe, though the more pleafant, yet confume a great quantity

of wood. The (loves, which have long been in ufe through Sweden,

and a part of the neighbouring countries, are unqueftionably the beft

ever yet devifed : they warm the room uniformly, with a quarter of the

wood required for thefe laft mentioned ; are free from any difagreeable

fteams ; and have the appearance of elegant furniture*. Larger farms

require fevcral buildings ; efpecially in cold countries, where ftore-houfes,

and warm dwellings for domeilic animals are nccefTary. If all tliefe

ftrudlures are formed on regular plans calculated for the values of eftates,

and refpedive local circumftances, the ufeful and agreeable may be

united

• They arc conftruftcd by an iron grate-work, and panes of a fine clay fitted therein,

which arc varnifhcd according to taftc and ability. At Bethlehem, in Pcnnfylvania, an infe-

rior kind of thcfc arc already in ufe.
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united in a very high degree : a well-written treatife on this fubje£l,

would be very valuable.

To form with fpeed and conveniency a tolerably accurate map of the

United States, aftronomical obfervations ought to determine the latitude

and longitude of thofe places, which are mofl eflential to the figure of

the whole country, or to the fituation of certain parts in a political, and
oeconomical view.

Exa£t furveys of private eftates are indifpenfible for the fecuritv of

landed property : from a defeat of fuch many law-fuits have originated

and will enfue for years. I omit what is the province of government
in this matter ; and only fuggeft a wifli, that a fmall treatife on the fur-

vey of woodlands might be compofed ; as the beft Englifli guides, being

calculated, for an open country, do not particularly, attend to this branch.

4. Article^ Inquiries in Natural HiJIory. >

Natural hiflory, like a faithful guide, leads us through the myflerious

mazes of nature, and opens to our enraptured eye her fublime and beau-

tiful wonders. . How many precious plants are as defpicable weeds trod

under foot in every part of the world! How many new quaHties are

from time to time difcovered in productions, which have been known
for centuries in countries long ago perluftrated with this facred lamp \

what treafures may we not then expeft in this new and vaft divifion of

the globe ! in the forefts of a thoufand miles hitherto traverfed only by
favage tribes, and mercenary traders j in our lakes, feme of which are

inland-feas ; and rivers that wander through feveral dates before they

meet the ocean !
* negled; of natural hiftory under circumftances fo al-

luring would indicate a want of rational taft:e= . I often heard the great

Ltnnaus wilh that he could have explored the continent of North Ame-
rica; may this wifh animate American philofophers.

The vegetable realm claims our firft attention. Let us begin with a

refearch of the (tores it offers for the prefervation and recovery of health.

The frequent appearance of trees, flirubs, and plants, v/hofe tafte and
fcent, or analogy -with v/ell known pharm.aceutics, is very promifing,

would lead us to expeft a very confiderable ftock of native Materia-Me-
dica. But, although above an hundred of thefe fpecies are, or have

been, more or lefs in ufe among the inhabitants, f very few of them

are

* The United States extend from the Atlantic to MiffifTippi, and from Florida to Canada :

taking in half of the great lakes, and of all the rivers, by the boundary-line,

t Indefinite calculation from written and verbal accounts, with perfonal obfcrvation.
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are well known ns to lije extent ard peculiarity of their qu;ilitles, anJ

;i very fniall number is adopted either by the apothecaries, or regular

phyficians. On this view the following expedients merit attention—to

fubRltiire indigenous medicines of equal vnluc forthcfe imported, which

by quantity or price caufe a great national expenfe; aiid that are liable

to adulteration, or depreciation by age: to point cut the beft native

plants in local diftrid^ts, with fixed names, clear dcfcriptions, and accu-

rate medical inftru£lions, for fafc convenient and general ufe: to appre-

ciate the merit of thofe drugs, which are cfteemed fpecifics in the worft

epidemic or particular dillempers. Collecling all the botano-medical in-

formation at prefent attainable, we may judge what plants are moll in-

tcrellitig, in what degree they are known, and how this knowledge may
probably be molt improved'^—the Indians have feveral remedies againft

the difcafes and accidents arifmg from the climate, and their favage

mode of life; as fevers, rheumatifm, wounds, bruifes, fcalding, chill-

blains, bite of venomous fcrpents; bcfides emetics, cathartics, fudorifrcs,

and dietlcs. Thefe have the fandlion of time and fimplicity. It is alfo

generally believed, that they poflefs very important fecrets, of which

only a few extraordinary fpecimens are related with plaufible au-

thenticity In domeflic praftice, particularly of the country peo-

ple, we observe medical plants of general falubrity, ufed as de-

tergents, tonics, fudorifics, and laxatives; and others of particu-

lar virtue in rheumatifm, fevers, peftoral ailments, vifceral obftructions,

ulcers, external hurts, poifons, female complaints, and difeafes

of children. Among the great number of thefe popular drugs, par-

ticular attention is due to thofe that are recommended by their falu-

tary elTects, attefted by the patients or other perfons of credit ; and

more fo, when the teilimonial is attended with a precife flatement of

fa£ls. In cafe of defeQive information, we may expe£l valuable qua-

lities in thofe wliich are in vogue over large diflricfts; becaufe this general

eileem cannot be owing to imitation in a country, M'here intercourfe be-

tween diftant places has till of late been very limited, and where botani-

cal curiuiity is yet very rare.—The medical plants we have in common
with other countries, poffcfs the fame virtue, under variations from cli-

mate and local circumllances ; the too common opinion of their inferi-

ority

* Sec materia medica Americana potiflimimi rej^ni Vegctabilis, by David Schocph, printed in

Gerniariy T787. The authoi has grtat nitrit in colleffling the accounts of preceding writers,

\.hore authority he citts, v uh addition ofpopuiar infi rmaiion received, and pcrfonal re-

marks made during his rciiucuce and travels in thin country.
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•r'.ty will often be changed by a fair trial. DiiTcrent Tpecies alfo promife
a reward of examination from the generic fimilarity : when thefe are
aaually in ufe among the people of this country, the probability of their
value is the greater.

An application of tliefe principles will bring the following plants to
our particular notice—Agrimony, Potentilla-quinquefolium, Polygonum^
biftorta, Gentiana, Fumaria, Angelica, Cochlearia, Ervfimum oihcinale.
Arum, Symphitum, Jnula campana, Afarum, all grow in the northern and
middle Hates

;
and are the fame with, or near a-kin to thofe claiTed

among the beft fmiples by Dr. Cullen in his Materia Medica*. The gen-
tiana growing in the glades of Pennfylvania, is by Dr. Sch. elteem^^d
the bell of our feveral fpecics. The Arum of North America is generally
called Indian turnep, from its ancient value among the Indians ; and of-
ten ufed with other ingredients by the country people, in that general
debility,confequent on tedious fevers.—The beil recommended remedies
againft intermittent fevers, are Cornus>rzV«, Dogwood

; Quercus //j^/-
hs. Live-oak; Perfimon

; l.o-MctX2.fymphor'icarpos
-, by their barks: Pyrola

maculata, with the Indian name pipfiffe-va : Sambucus camdenfis :

Laurus .^fiivalh, Spicewood, Benjamin-tree, Benzoin. The firft is more
generally known : a decodion of the bark has in many cafes been ef-
feaual-, it is by fome deemed equal, when frefh, to the Peruvian

:fThe fecond is much valued in the fouth, its native place : that of Perfi-
mon in North Carolina

; and of Lonicera fymphoricarpos in Virginia.:}:
An infufion of the plant Pyrola maculata has been frequently ufed for.
fome years in Pennfylvania, under the name of pipJJfeva. § The Sam-
bucus r^/w/^v^/. Red berry elder, is by the Indians called xht fever-huJJj

;

a decoftion of its wood and buds being of ancient renown among them.^
The laurus hpvalis, Spicewood, Benjamin-tree, is alfo diflinguifhed with
that name by the people in the northern parts, for the faiutary decodion
of its wood and leaves. U The bark of the Liriodendron, Tulip-tree, is

alfo very generally efleemed a good fubftitute for the peruvian : efpeci-
ally that of the root. We may obfcrve on thefe and other febrifuges,

^ that

• Confer this book with Dr Schocph's, and John Bartram's notes to Short's Medicina Bri-
tannica, reprinted in rhiJadelphia, 17^1.

f fiahii fiysthat in Weit-Jcrfcy many were cured by the bark oi the root, who had in
vain tried the Peruvian: in that fichly country. I havemyfelf made ufe of.it. and think itworthy ol a full trial.

' ''

X i^'*!!'^'!
^^' ^e'*^'"'* wort, Indian currants; a fpecies of honey fackle : fee Arbuft. Amer

of Marlhal. •

§ See ditto : a fpecies of winter green.

t Gefchichte der Miffion der Evangelifchen Biuder unterdcn Jndianern in Nord Amcfic^^,
by Lofetel, pubhihed 1787.

f • ^
D Memoirs of the American Academy etc, printed io Bofton, 1785.
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\~, cxWciX poor Robins plantain : and faid to fruftrate the bite both of the

rattle fnake, and of his f'-ippofed precurfor the pilote-fnahe. Erigeron,

likewife called Roberts plantain in Pennfylvania, is defcribed by Dr.

iSchoef thus (radix repens; folia radicalia ovata, bafi attenuata, dentata

dentibus paucisa medio ad apiccm glanduliferis, obtufa, pilofa, venis

p;uicis. Scapus biuncialis, pedalis, ftriatus, villofus, uniflorus etc. etc.)

Dr. Oito, a refpe£lable praclitioncr, informed him that the herb ought-

to be given in a plentiful deco6lion, and alfo applied with the root to the

wound. The herb ofSolidago virga aureoy Golden rod, is ufed in the

fame manner. * The root of Aletr'is fari/iofa is taken in powder, or bruifed

and deeped in liquor : this root is czWcdJIar-root, blazingftnr^ deviPs bit-,

and greatly efteemed, both by the Indians and the people of feveral ftatcs,

for many qualities, f The Polygala Senega is well known. The plantain

of Neqro Cxfar I juft mention with a widi, than an authentic account

could be obtained of the experiments for which he obtained a public re-

ward. Many credible teftimonies agree in the fa6l that Indians have

extraordinary fkill in curing the bites of ferpents; but whether any fpe-

cific antidote is known, appears doubtful : the plants in ufe atl however

as powerful fudorifics and abforbents : a narrative of my own obfervati-

ons on this matter would here be too prolix.

Of late years madnefs of dogs has been more frequent: the Swertla

d[formis recommended by Clayton, fliould be tried.'*

In the fearch of new medicines, fpicy trees and balmy evcr-greens are

particularly inviting. The fwamps of the low country abound in plants

of aromatic fcent: the magnolia glauca fo frequent in them feems to hold

out her fragrant lillies and crimfon-berries to the Ikeleton-prey of Stygian

vapours ;
probably her lovely fiflcrs are alfo compafTionate.:}:

Indigenous efculents claim attention in feveral views.. Thofe rccts<,

Jierbs, grains, and barks, that in cafe of need can fupport life, may be

ufeful to travellers in the wiklerncfs and to troops that carry on an Indi-

an war : the favages make this ufe of the inner bark of the elm, and the

rocts of Avalia nudicaulis. The fallads of many kinds, gathered in di-

verfe parts of the country during fpring, (liould be generally known.

Several wild, fruits might be improved by culture; as walnuts, crab-ap-

ples,
• Schocf (VftriUcs it as Ihfula, rad'ue amara: Bartram as " having flcndcr purple Italics,

rifing a foot high, \vith a fpike of fine yellow flowers, for near one third part of the length

of tiie plant." fays it is much extolled.

f Bartram fpcaks of it principally as a " remedy in grievous pains of the howcl';" and
fays it has a ft.ilk cijrhtiLn inches long with a fii:e fpike of white flowers fix inches, blooming

in June, growing plentifully in the back parts of the country. * Sec Gron. Virginia.

i Serpent, Yirg- Sarfaparilla, etc want no mtntion; levcral cannot Ijere find room.
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pies, papaws, (annona) plumbs, grapes, perfimon s, honeyIocuft(^G/^r/;^rt
Triacanthos); fome perfons have planted orchards of this and made plenty
of metheglin from the fweet pods. While the Sugar-maple is of late
juftly valued, its kindred alfo merit more attention* lam credibly in-
formed that in Canada, equally good fugar is made from the weaker
juice of the Red maple; a tree that abounds through all the flates. The
Chefnut oak is faid by Schoef, to yield in fpring a copious agreeable
drink: other trees may have fimilar faps. Aromatic plants deferve notice:
the barks of young Saflafras, and of Calycanthus Floridus * much refem-
ble cninamon: the Acorus calamus is under name of Spice-wort, ufed in
MaiTachufetts. The plants ufed as tea in diverfe parts deferve examina-
tion : the Cqffiney called South fea-tea-tree, is obfcurely known by us,
but has long been famous among the Indians, f
- Many vegetable dies are already in ufe, both among the Indians, and
the inhabitants : fome of them are alfo recorded by writers : but a col-
ledion of fcattered pradice, and a feleftion of tlie beft in every kind,
are yet wanted. la this branch,, the pradice of other countries may
alfo be adopted: thus the Rlous-toxicodendron~'vei-nixyYzxn\^\-x.x&CyVo\-

fon-afli, is probably the fame with the valuable fpecies of Japan.J
Saps, roots, leaves, flowers, barks, may be ufeful in a variety of

modes
; for example The roots of Aefculus V:\y\zJcarlet ho}fe chefnut,

and ofJucca filamentofa, filk-grafs, are ufed for foap:§ chefnuts can be
prepared for the fame ufe. The two kinds of Myricay Candle berry
myrtle, are known : the Melia azedarach grows in the South, under the
name of bead tree , but its berries, are not yet in ufe for tallov/, as in
Japan*. The Afclcpias, ctAIqA ftlkweed, has a fine white down in its

pods, which in MafTachufetts, is carded and fpun into very good wick-
yarn. While oaks abound, an extraft of their barks might, as an ar-
ticle in tanning, be a valuable export.

Vegetable medicines for cattle are very interefting : a critical com-
parifon of European treatifes, with what is written and praftifed here
will point out the beft.

The

* Called Carolina allfpicc.

t They call it Taupan, and drink an infiifion of the leaves in copious draught;, both as a
diatic and inebriating. It grows near the fca in the fuuthern flates, ten or twelve feet hi^h

\ 3y the travels of Prof. Thuuberg (in Swedilh, 1 find great analogy between Tapan'^and
N. America : thus the PerCmon grows there : the cones of the Alder arc in coir.riion ufe for
black dye.

§ Ihry grow in the fouthern ftates.

• Ao oiljspreiTed which becomes squally folid with tallow. Tnunhtrg.
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The beauties of our Flora arc yet dlfplayed only to tliofe admirers,

who have fought them, in fields and woods, from fpring to autumn, in

nortliern and fouthern climes, in the grand Magniflora and the humble

lilly of the valles. Many of the wild flowers would adorn gardens,

and embellifli groves and meadows : but a great part of thefc are

known only in their native places, and fome have not even obtained a

vernacular name. Flowery (lirubs are gradually coming into more no-

tice; and fomc of the fineft will endure the winter of Pennfylvaniat

the ChionanthuR fSrioiu drcp, Fringe trecy) Calycanthus floridus, Bigno-

w'lA radicans (Trumpet ^cwer) and the beautiful Franklitiiay all grow

well near Philadelphia. * Several of the trees mod agreeable by foliage,

bloom or lofty growth, have a fpontaneous wide range ; and others will

under a ficillful hand pafs their natural limits.f

My remarks on the Animal domains fliall begin with the fmall IribeSj

becaufe fomc of thcfe do us remarkable mifchief. The Hcffianfy has

for feverai years made great havock in the wheat fields through all the

middle-dates. % The canker worms, caterpiilers, and oth^r vermine

lay wafte our orchards : fom.e remedies will hopefully refult from the

enquiries of late begun in feverai places. Hofts of locufts fomc years

infeft the woods, and caufe confiderabie damage by devouring the leaves

of trees over large diftrifts, many of which decay when thus expofed

to the burning fun : they lie in the ground for a period of years, not

yet afcertaincd ; appear in the latter part of the fpring, when tlie oaks

are in perfe£l foliage ; and in a few weeks difappear.§

Venomous infe£ls are rare, and obfcurely known, as they feem con-

fined to the woods. A fpecles of thefe, called mountain fpider^ that

haunts the inner parts of the fouthern dates, is faid to be large ; drong

enough to take fmall birds in his net; and by his ding to produce violent

pains at the heart, inflammations with alternate cold fweats, tremors,

frenzy, and death, if proper cure is not obtained. In the middle dates

there is a black fpider, whofe bite caufes great pains and a tranfient

blindnefs, but is not mortal. A large ant with a long ding, common in

Maryland and further fouth, is aifo very noxious.

Among
* Thclaft is in Mr. Bartram's garden fifteen a twenty feet high; and has Hot been affecft-

cd with the five feverc winters within twelve years, though its native place is Georgia. Ihe
flowers are large and fragrant, with lilly-like pelala, and a tufl of gold-coloured flaniina.

•f
Bignonia Catalpa flourjfhesin and beyond Pcnnfylvania.

\ Nettling in the joints of the flalk, they bite it off before the grain is ripe.

§ They feem to extend far, as many hundred acres upon the Ohio are faid to he fpoliafed

by them; yet i.s their depredation local and varying, fo that difitrent parts have their turn:

they were in Pennfylvania eighty years ag", and with the fame qualities, as I find by the

old Swcdifh records, which aifo add that the Indians fed upon them.
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Among our handfome infefts t\ic Jlre-fy is the firft : thoufands of tHefe
iflumine our fummer nights, and by their gambols in the air, prefent a
Iky full of falling ftars ;

* but we know not where thefe lamps are hid
in the long winter-nights.

A ftriking mechanifm is remarked in the horn-beetles of various kinds;

and efpecially the %voodfaiver, who with two curve inwardly dentated
prongs, can cut off fmall twigs of trees. I venture to add a zoophyton

in the Ohio country, which alternately is vegetable and animal. f But
without fuch extraordinary phaenomena, the ceconomy of the numerous
little animals is wonderful eriough to awaken our attention, efpecially in

this country, where it is yet unexplored.

Thirty a forty fpecies of fnakes are counted ; but feveral are very
imperfedly known ; efpecially thofe who are rare or local. The horn-

fnake is now feldom. feen ; but m.any accounts agree, that the fpur of his

tail is fo venemous, as to kill young trees, if by accident it ftrikes them
\

which has with minute fa£ls been told m.e by fome ancient Swedes. The
hing-fnake of the South, is not feen (I believe) far North. The double-

headed fnake may be a monftrous produxSlion ; but two fpecimens of it

are found in New-England, and two more are now in Mr. Peale's Mufe-
um. That fome kinds of ferpents charm birds and fquirrels is a fail

;

but in what manner we know not. Fortunately the fmaller number is

venomous ; but which fpecies (hould be avoided is an interefling quefti-

on : though the green fnake^ unpercepiible in the grafs, is harmlefs j

fome that occafionally come near houfes, are not fo.

On quadrupeds in general, two inquiries are interefling : what is the

fpecific difference from thofe of the fame genus in the Eaftern world ?

and how doth the fame fpecies vary here under different latitudes .'* in

the firft our tygers and panthers require particular notice : in the fecond

the bear, who frequents the interior country from North to South ; and
this panther, who has alfo a wide range. Among thofe peculiar to

North America the Mofs-deer is yet undefcribed, and known to few

perfons

• ThuQbergdefcribes thofe of Japan in the fame manner, undername of Lampyris Japonica.

f This was communicated to me by a rcfpedable Miflionary, who had long been among
the Indians, and had feen this animal; but would not have hi« name mentioned, as the matter
may appear incredible : it is 3 a 4 inches high, and after having crawled about the woods,
is fixed in the ground, becoming a plant with a ftem through its mouth etc. It is analogous
to the veocrable fly of Dominica, that buries itfeif in the ground, dies, and fprings up like a
young coffee-plant; for which it is often miftaken, untill the root upon examination is found to

be the head, ff L-t, and body of tbe animal : iee the Natural biHory of DomLuica by Th. At«
wood, publiflied 1791.
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pel Tons below the South of Canada*. The Q/.e/T^w common amonf*

us, anil Ion- known for Imgularities, is yet unexplored in the greats It

of all—to wit that the female breeds her young at her teats within the

falle belly : many perfons in dillant quarters allert that they have feen

them adhering to the teats when fmall as a pea. The valt Mahmot, is

perhaps yet Ralking through the weftern wildernefs ; but ifhe is no more,

let us carefully gather his remains, and even try to find a \ihok Ikeleton

of this giant, to whom the elephant was but a calff.

The great herds or buffaloes in the Weftern country, are a valuable

national polLMlion ; a wanton dellrudlion of them fliould be checked ;

and trial of domeilication would perliaps be both pradicable and ufeful.

The greater number of birds in tlie old fettlements have been defcrib-

ed ; but many equivocally : and our knowledge of their habits is in

general very fmall. We (liould not indifcreetly deilroy thofe deemed of

no value ; who knows what part is afligned to them in the oeconomy of

nature? perhaps our numerous tribes of woodpeckers fave many trees

from deftrudive worms ? as to the ufeful and ornamental birds, they

demand our protedion againft licentious and greedy tyranny : the beau-

tiful and melodious birds diminifh fait ; and the Turkeys once fo abun-

dant, have long ago been drove into the remote woods.

General knowledge of our fifhes is very limited and confufed: of thofe

in the weilern waters we have here only reports ; I never had even from

eye witnefles a tolerable account of the cat-fijh that weighs 70 a 100

pounds. Thofe proper in fifli ponds cannot be fele<fled without knowing

what kind of water, food, &c. they require.

Natural hiftory demands more eileem from our fem.inaries of learn-

in" : the principal among them fhould immediately form botanical

gu-dens, on a plan fo liberal as gradually to receive all the trees, flirubs,

and plants moll valuable in every refpecl. Mufeums are alfo very im-

portant, for exhibition of both native and foreign produ£lions|. Fin-

allv, it is neceflary to fix general names for every vegetable and animal

of public utility, that great numbers may receive and impart information.

• Some yfars ajfo one was exhibited In Philadelj'hia : it is a larpe animal with ver^' higk

forelegs, a fhort neck, &.c. On the American Elk fee Jefferfon's Notes on Virginia.

|- Great qu::ntity of his bones arc found on the Ohio : fee Jefferloii's Notes.

\ That of Mr. Pcale in Fhiladclphia, commenced a few years ago , is by his laudabk care

coming into reputation both at home and abroad, and merits the publii; patxonags.
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^th ARTICLEy Meteorological Etiquiries,

Changes in the atmofphere have fuch important confequences on the

affairs of human Hfe ; that the art of prognollicating them is very bene-,

ficlal. It has of late years bien cultivated with great affiduity in various

parts of Europe; and the feries of obfcrvations will gradually form a

fyilem, that may at leaft, unite probable conjeclures with much certain

knowledge. Several circumllances of the United States point out cor-

refponding inquiries—We are fubje£t to fudden gufts of wind, and fome

tornados that rapidly pafs over a fpace of one a two hundred miles : from

the beginning of Spring till the fetting in of Winter, thefe occaaon many
unhappy accidents on our extenfive coalls, and ample navigable rivers.

Their triafient ilrokes are, however, not comparable to thofe fevere

ftorms that generally vilit us two or three times in that feafon : after

thefe the gazettes anounce numerous deplorable Ihipwrecks, and other

difafters : coming from the Eaft with heavy rains, they generally caufe

inundations, which overflow a vail extent of meadow grounds, on the

lengthy rivers and winding creeks, and fometimes damage wharves and

{lores of commercial towns. A forefight of all thefe would enable us

to elude their fury : velTels might ftay in port, or fsek a fhelter : mer-

chandize might be fecured : the hay might be removed, and the cattle,

which fometimes periihies by the fudden rife of the water. In fummer

the fudden gufts happen generally towards evening, after a fultry calm

for fom^ hours : when attended with thunder and rai i, warning is p^iven

by the rifing clouds : thofe with a clear iTcy are lefs frequent, and pre-

ceded only by light eddies in the air for fome minutes*. The tornados

are probably announced by fome remarkable fymptons, though their

happily rare occurrence has prevented attention : the air is (I believe)

very fultry for two or three preceding days, and on the laft, fomewhat

hazy with tremulous light breezes from the Weft. The eafterly ftorms

are ulhered in by the gradual thickening of the clouds, and encreafe of

the wind for many hours : f
The irregularity of our feafons, is a great impediment in the bufinefs

of focial life—The fallacious appearance of an early fpring often invites

the hufbandman and gardener to planting and fowing, which will be in-

jured by fevere frofts and cold rains. The beginning of winter varies

alfo by feveral weeks : after the firft of December, mild weather is often

changed into a cold, that within two or three days fills the rivers of the

d northern
* Thefe are generaUy called whirlwinds from their verfatilc direcftion.

I When they continue for two a three days, they are not at their hight before twelve hours.
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northern and middle ftates wUli ice; by which veflels outward bound

are dctahied, and thofe coming on the ccall fuffer feverely. A greater

difadvantage of this variatioJi, is unc.rt.Vinty of the feeding-time, on

which much depends t'le future crop : if it is too early, the luxuriance

of autumnal vegetation exhaults the root; if too laU, it cannot acquire

fuificient fivmncis to bear the in ft. We have two pvcgnoliics cf v. inter

which are founded in nature : the n-.igrr.uon of wiklgctit fliovvs that the

northern waters are freezing, and that we may expect fevere north wcft-

erly winds : abundance of rain, by coding the air, and wetting the

earth, prepares both for' the imprcl^-on of the frcfts : encreafing number

of partridges, phcafantb, and other ground birds in tlie populous ports,

M'ith the appearance of bears, doth alfo indicate that the weftern woods

are already covered with fncw. Mild winters are always fucceeded by

cold fprings*. Early thunder is a fure token of immediate cold weather

for a week or two. The pvogrefs of the vernal feafon would moft pro-

bably appear from an accurate Cnlendarium-Flor<t: the blcom and folia-

tion of fome trees being unfolded not by an occafional warmth of ihe

air, but by a gradual penetration of the heat to their deep roots, proves

at Icall an afcendancy of the vernal temperature not eafily overcome

by the northerly gales.

A continuance of wet weather in time of hay-making, is not very

common,^ but, when it happens, very deftruaive by the heat of the fea-

fon. It is to be apprehended after a long drought ; and is generally fore-

boded by a moifturein the alr,vlfible on glafs, walls, wooden furniture,

fait, and other attraOive bodies, for two days. As grafs may be cut

fomewhat fooner or later, its prefervatlon may be obtained by this fore-

fight. Tl e harvcft of grain can bear no delay, efpecially in a hot cli-

mate •, but difpatch is neccflary in a critical time.

The fudden alterations cf cold and heat throughout the year, would

often be lets injurious to health, by forefeeing them : general rules are

thcfc exceflive warmth for the feafon feldom continues above a few days,

and quickly changes into the oppoGte extreme : fine days in winter,

fpring, and latter part of autumn are immediately fucceeded by cold and

wet, rain or fnow, according t6 feafon and latitude j wherefore they are

called 'wcathcr-breedtrs.

The

•Lonp f^cperifr.re bas pivcn rife to the adape, ivifter never roh in fie Jiy, and to the Imiia.%

^ Vik ftill neutrally io called, that -utHlar muji come wl/en tbefonus orejul^.
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The limits of an efl*ay exclude a detail of obfervations made by myfelf,

or collefted from judicious perfons, and of their more general, or local

and temporary application : I wifli that curiofity roufed by fads may be
further animated by this reflexion In the works of Almighty power
and infinite wifdom there can be m chance; the feafons revolve on the

fame fixed principles as the planets; and the apparent diforders leflen

with our encreafing knowledge. The bountiful Creator difcovers his

marvels in proportion to our wants; if man has by a fublime fagacity

traced the intricate path of the moon, why may he not explore the fource

of the tempeft ? every country has native remedies againft its natural de-

feats; is it not then probable that as the Polygala Senega was given US
againft the rattle-fnakes, fo may we have faithful prognoftics of the

dangerous caprices of our cHmate ? Let us therefore ftudy nature, and
nature's Ruler (hall reward our labour^

i a CON-
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CopjeSIlives concerning the formation of the Earthy <^cl

in a letterfro7n Dr. B. Franklin^ to the Abbe Souiavie*

S I R,
PafTcy, September aa, 1782.

RETURN the papers with Tome corre(£lioiis.

I did not find coal mines under the Calcareous

rock in Derby Shire. I only remarked that at the loweft

part of that rocky mountain which was in fight, there

were oyfier ihells mixed in the ftone; and part of the high

county of Derby being probably as much above the level

of the fea, as the coal mines of Whitehaven were below
it, feemed a proof that there had been a great bouleverfe-

ment in the furface of that Tfland, fome part of it having

been deprefl'ed under the fea, and other parts which had
been under it being raifed above It. Such changes in the fu-

perficlai parts of the globe feemed to me unlikely to happen
If the earth were folid to the centre. I therefore Imagined
that the internal part might be a fluid more denfe, and of

greater fpecific gravity than any of the folids we arc ac-

A quainted
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quainted with; which therefore might fvvim in or upon

that fluid. Thus the furlaccof the globe would be a Ihcll,

capable of being broken and difordcred by any violent

movements of the fluid on which it refled. And as air

has been comprefled by art fo as to be twice as denfc as

water, in which cafe if fuch air and water could be con-

tained in a ftrong glafs vefleU the air would be feen to

take the lowefl; place, and the water to float above and

upon it ; and as we know not yet the degree of denfity

to which air may be comprefled ; and M. Amontons cal-

culated, that its denfity increafing as it approached the

centre in the fame proportion as above the furface, it

would at the depth of leagues be heavier than gold,

poffibly the denfe fluid occupying the internal parts of tlic

globe might be air comprefled. And as the force of ex-

panfion in denfe air when heated is in pro})orLion to its

denfity ; this central air might aflbrd another agent to

move the furface, as well as be of ufe in keeping alive the

fubterraneous fires : Though as you obferve, the fuddea

rarefadlion of water coming into contact with thofe fires,

may alfo be an agent fufliciently ftrong for' that purpofe,

when acting between the incumbent earth and the fluid on
which it refls.

If one might indulge imagination in fuppofing how
fuch a globe was formed, I fliould conceive, that all the

elements in fcparate particles being originally mixed in

confufion and occupying a great fpace, they would as fooii

as the almighty fiat ordained gravity or the mutual attrac-

tion of certain parts, and the mutual repuUlon of other

parts to exift, all move towards their common centre:

That the air being a fluid whole parts repel each other,

though drawn to the common centre by their gravity,

would be denfefl; towards the centre, and rarer as more

remote; confcquently all matters lighter than the central

part of thi;tair and iramerfed in it, would recede from the

centre
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centre and rife till they arrived at that region of. the air

which was of the fame fpecific gravity vi^ith themfelves,

where they would reft; while other matter, mixed with

the lighter air would delcend, and the two meeting would
form the fliell of the firfl: earth, leaving the upper atmof-

phere nearly clear. The origiaal movement of the parts

towards their common centre, would naturally form a

whirl there; which would continue in the turning of the

new formed globe upon jts axis, and the greateft diameter

of the fhell would be in its equator. If by any accident

afterwards the axis fhould be changed, the denle internal

fluid by altering its form mujfl burft the Hiell and throw
all its fubftance into the confufion in which we find it.

I will not trouble you at prcfent Vv'ith my fancies con-

cerning the manner of forming the reft of our fyftem.

Superior beings fmile at our theories, and at our prefump-
tion in making them. I will ju"ft mention that your ob-

fervation of the ferruginous nature of the lava which is

thrown out from the depths ofour valcanos, gave me great

pleafure. It has long been a fuppofition of mine that the

iron contained in the fubftancc of this globe, has made it

capable of becoming as it is a great magnet. That the

fluid of magnetifm exifls perhaps in all fpace; fo that there

is a magnetical North and South of the univerfe as well

as of this globe, and that if it v.'ere poftiblefor a man to

fly from ftar to ftar, he might govern his courfe by the

compafs. That itwas.by the power of this general mag-
netifm this globe became a particular magnet. In foft or

hot iron the fluid ofmagnetifm is naturally diffufed equally;

w^hen within the influence of a magnet, it is drawn to one
end of the iron, made denfer there, and rarer at the other,

while the iron continues foft or hot, it is only a temporary
magnet : If it cools or grov/s hard in that fituatlon, it be-

comes a permanent one, the magnetic fluid not eaflly re-

faraing its equilibrium. Perhaps it may be owing to the

A 2 permanent
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permanent magnetifm of this globe, whicli it had not at

Srrt, that its axis is at prefent kept parallel to ilfelf, and
not liable to the changes it formerly fnfiered, which occa-

fioned the rupture of its fhell, the lubmerfions and emer-
fions of its lands and the confufion of its feafons. The
prefent polar and equatorial diameters difl'ering from each

other near ten leagues ; it is cafy to conceive in cafe fome
power fhould fliift the axis gradually, and place it in the

prefent equator, and make the new equator pafs through

the prefent poles, what a finking of the water would hap-

pen in the prefent equatorial regions, and what a rifing in

the prefent polar regions ; fo that vaft tracts would bedif-

covered that now are under water, and others covered that

now are dry, the water rifing and finking in the different

extremes near five leagues.—Such an operation as tliis,

poflibly, occafioned much of Europe, and amon_^ the relr^

this mountain of Paffy, on v^'hich 1 live, and which is com-
pofed of lime llone, rock and fea fhells, to be abandoned

by the fea, and to change its ancient climate, which feems

to have been a hot one. The globe being now become
a permanent magnet, we are perhaps fafe from any future

change of its axis. But we are llill fubjedf to the acci-

dents on the furface which are occafioned by a wave in the

internal ponderous fluid; and fuch a wave is producible

by the fudden violent explofion you mention, happening

from the junction of water and fire under the earth, wliich

not only lifts the incumbent earth that is over the explofi-

on, but impreffing with th-^ fame force the fluid under it,

creates a wave that may run a thoufand leagues lifting and

thereby fhaking fuccellively all the countries under which

it pafles. I know not whether I have exprelfed myfelf fo

clearly, as not to get out of your fight in thefe reveries.

If they occafion any new enquiries and produce a better

hypothefis, they will not be quite ufelcfs. You fee I have

given a loofe to imagination j but I approve much more
your
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your method of philofophlzlng, which proceeds upon ac-
tual obfervation, makes a colledion of fadts, and concludes
no farther than thofe fads will warrant. In my prelent
circumftances, that mode of lludying the nature of this

globe is out of my power, and therefore I have permitted
myfclf to wander a little in the wilds of fancy. With
grcate fleem 1 have the honour to be, &c.

P. S. I have heard that chemifts can by their art de-
compofe ftone and wood, extracting a confiderable quan-
tity of water from the one, and air from the other. It

feems natural to conclude from this, that water and air

were ingredients in their original compofition. For men
cannot make new matter of any kind. In the fame man-
ner may we not fuppofe, that when we confume comibuf-
tibles of all kinds, and produce heat or light, we do not
create that heat or light; but only decompofe a fubflance

which received it originally as a part of its compofition?
Heat may thus be confidered as originally in a fluid ftate,

but, attradcd by organized bodies in their growth, becomes
a part of the folid. Befides this, I can conceive that in

thefirft afiemblage of the particles of which this earth is

compofed each brought its portion of the loofc heat that
had been conneded with it, and the whole when preiTed

together produced the internal fire which IHU fubiifls.-

N°. II.
t

J neiv and curious Theon of Light and Heat ; in a letter

from Dr, B. Franklin to Da^oid Rittenhouje^ Efq.

Read June "T TNIVERSAL fpacc, as far as we know of
so, 1708. u j^^ feems to be filled with a fubtil fluid, whofe
motion, or vibration, is called light. This.
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This fluid may pofTihly be the fame with that which

being attracted by and entering into other more folid mat-

ter, dilates the fubftance, by feparating the conftituent par-

ticles and fo rendering ibme folids fluid, and maintaining

the fluidity of others ; of which fluid when our bodies

are totally deprived, they are fald to be frozen; when they

luive a proper quantity, they are in health, and fit to per-

form all their functions ; it is then called natural heat ;

when too much, it is called fever; and when forced into

the body in too great a quantity from without, it gives

pain by feparating and deflroying the flcfli, and is then

called burning; and the fluid fo enterijig and adting is

called fire.

While organized bodies, animal or vegetable, are aug*

mcnting in growth, or arcfupplying their continual wafle,

is not this done by attracting and confolidating this fluid,

called fire, {o as to form of it a part of their fubftance
;

and is it not a feparation of the parts of fucli fubftance,

which diflfolving its folid ftate, fets that fubtil fluid at lib-

erty, when it again makes its appearance as fire ?

For the power of man relative to matter, feems limited

to the feparating or mixing the various kinds of it, or

changing its form and appearance by different compofiti-

onsof it; but does not extend to the making or creating

of new matter, or annihilating the old : thus if fire be an

original element or kind of matter, its quantity is fixed and

permanent in the univerfe. We cannot deflroy any part

of it, or make addition to it. We can only feparate it

from that which confines it, and fo fet it at liberty, as when
we put wood in a fituation to be burnt; or transfer it froni

one folid to another, as when we make lime by burning

flonc, a part of the fire didodged from the fuel being left

in the ftone. May not this fluid when at liberty be capa-

ble of penetrating and entering into all bodies, organized

..pr not: quitting cafily in totality thofe not organized, and
quitting
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quitting eafily In part thofe which are; the part affumed
and lixed remaining till the body is dillblved ?

Is it not this tluid which keeps afuncier the particles of
air, permitting them to approach, or feparating them more
in proportion as its quantity is diminished or augmented?

Is it not the greater gravity of the particles of air,

which forces the particles of this fluid to mount with the
matters to which it is attached as fmoke or vapour?'

Does it not feeni to have a great affinity with water,
fmce it will quit a folid to unite with that fluid, and go off
with it in vapour; leaving the folid cold to the touch, and
the degree meafurable by the thermometer?
The vapour rifes attached to this fluid, but at a certain

height they feparate, and the vapour defcends in rain re-
taining but little of it, in fnow or hail Icfs. What be-
comes of that fluid ? Does it rife above our atmofphere, and
mix with the univerfal mafs of the fime kind ?

Or does a fpherical fliell or ftratum of it, denfer, as lefs

mixed with air, attracted by this globe, and repelled or
puflied up only to a certain height from its furface by the
greater weight of air, remain there furrounding the globe
and proceeding with it round the fun ?

In fuch cafe, as there may be a continuity or commu-
nication of this fluid through the air quite down to the
earth, is it not by the vibrations given to it by the fun that

light appears to us ; and may it not be, that every one of
the infinitely fmall vibrations, ftriking common matter
with a certain force, enters its fiibflance, is held there by
attradion, and augmented by fucceeding vibrations, till

the matter has received as much as their force can drive

into it ?

Is it not thus that the furface of this globe is continually

heated by fuch repeated vibrations in the dav, and cooled

by theefcape of the heat when thofe vibrations are difcon-

tinued in the night, or intercepted and refledcd by clouds ?

Is



S T H E O R Y OF

Is It not thus that fire is amafled and makes the greatefl:

part of tlie fubftance of combuftible bodies ?

Perhaps when this globe was lirft formed and its origi-

nal particles took their place at certain diltances from the

centre in proportion to their greater or lefs gravity, the

fluid fire attrad:ed towards that centre might in ^reat part

he obliged, as lighted, to take place above the reft, and
thus form the fphere of fire above fuppofed; which would
afterwards be continually diminifhing by the fubftance it

afforded to organized bodies, and the quantity reftored to

it ai'^ain by the burning or other feparating of the parts

of thofe bodies ?

Is not the natural heat of animals thus produced by fe-

parating in digeffion the parts of food, and fctting their

fire at liberty ?

Is it not this fphere offire which kindles the wanderin;^

globes that fometimcs pafs tbrough it in our courfe round

the fun, have their furface kindled by it, and burfl: when
their included air is greatly rarefied by the heat on their

burning furface?

May it not have been from fuch confiderations that the

ancient philofopbers fuppofed a fphere of fire to exift above

the air of our atmofphcre ?

N°. 111.

Dejcr'iptwn of the frocefs to he ohferved in making large

Jheets ofpaper in the Chinefe maufier^ luith one fmootk

furface. Communicated by Dx. b. Framklin.

Rc=(i p-ne T N Europe to have a large furface of paper con-
20, ijn.

J^ neded together and fmooth on one fide, the

following operations are performed.

I, A number of fmall Iheets are to be made feparately.

2. Thefe
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2. Thefe are to be couched, one by one, between
blankets.

3. When a heap is formed it muft be put under a ftrong
prefs, to force out the water.

4. Then the blankets are to be taken away, one by one,
and the fheets hung up to dry.

5. When dry they are to be again prefTed, or if to be
fized, they muft be dipped into fize made of warm water,
in which glue and allum are difTolved.

6. They muft then be prefTed again to force out the fu-
perfluous iize.

7. They muft then be hung up a fecond time to dry,
which if the air happens to be damp requires Ibme days.

8. They muft then be taken down, laid together, and
again prelTed.

9. They muft be pafted together at their edges.

10. The whole muft be glazed by labour, with a flint.

In China, if they would make flieets, ftippofe of four

and an half ells long and one and an half ell wide, they
have two large vats, each five ells long and two ells wide,
made of brick, lined with a plafter that holds water. In
thefe the ftuft""is mixed ready to work.

Between thefe vats is built a kiln or ftove, with two
inclining fides; each fide fomethin2: larger than the ftieet

of paper; they are covered with a fine flucco that takes a
polifh, and are fo contrived as to be well heated by a fmall

fire circulating in the walls.

The mould is made with thin but deep fides, that it

may be both fight and ftiff: It is fufpended at each end
with cords that pafs over pullies faft-ened to the ceiling,

their ends conneded with a counterpoife nearly ecjual

the weight of the mould.

Two men one at each end of the mould, lifting it out

of the water by the help of the counterpoife, turn it and
apply it with the ftufi^ for the ftieet, to the fmooth fur-

VOL. III. B face
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face of the ftove, againft which they prefs It, to force out

great part of the water through the wires. Tlie heat of

the wall foon evaporates the reft, and a boy takes off the

dried fhcet by rolling it up. The lidc next the ftove re-

ceives the even poliili of the flucco, and is thereby better

fitted to receive the impreflion of fine prints. If a degree

of fizing is required, a decodlicn of rice is mixed with the

fluff in the vat.

Thus the great fheet Is obtained, fmooth and fized, and

a number of the European operations faved.

As the flove haa two poliihed fides, and there are two
vats, the fame operation is at the fame time performed by

two other men at the other vat; and one fire ferves.

N^. IV.

Qu E R I E s and Conjectures relat'mg to Magnet tfm^ and

theTheory ofthe Earthy in a LetterJram Dr. B. Frank-
lin, to Mr. BoDoiN,

DEAR SIR,

Read Jan. T RECEIVED your favours by Mefffs. Gore, Hill I-

15, i79o-

Jl^
ardand Lee, v^'ith whofeconverfationlwas much

pleafed, and wilhed for more of it ; but their ftay wiih us

was too fhort. Whenever you recommend any of your

friends to me, you oblige me.

I want to know whether your Philofophical Society re-

ceived the fecond volume of our Tranfadtions. I fent it,

but never heard of its arriving. If it mifcarried, I will

fend another. Has your Society among its books the

French Worky^/r les Arts 6' les Metiers? It is voluminous,

well executed, and may be ufeful In our country. I have

bequeathed it them in my will; but if they have it already,

I will fubftitute fomething clfe.

Our
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Our ancient correfpondence ufed to have fomething

philofophical in it. As you are now more free from pub-
lic cares, and I expert to be To in a few months, why
may we not refume that kind of correfpondence ? Our
much regretted friend Winthrop once made me the com-
pHment, that I was good at ftarting game for philofo-

phers, let me try if I can ftart a little for you.
Has the queftion, how came the earth by its magnetlfm,

ever been confidered ?

Is it likely that iron ore immediately exifted when this

globe was firft formed ; or may it not rather be fuppofed
agradual production of time?

If the earth is at prefent magnetlcal, in virtue of the

maffes of iron ore contained in it, might not fome ages
pafs before it had magnetic polarity ?

Since iron ore may exift without that polarity, and by
being placed in certain circumftances may obtain it, from
an external caufe, is it not poffible that the earth received

its magnetifm from fome fuch caufe ?

In lliort, may not a magnetic power exift throughout
our fyftem, perhaps through all fyftems, fo that if men
could make a voyage in the ftarry regions, a compafs
might beof ufe? And may not fuch unlverfal magnetifm,
with its uniform diredion, be ferviceable in keeping the

diurnal revolution of a planet more fteady to the fame
axis ?

Laftly, as the poles of magnets may be changed by the

prefence of ftronger magnets, might not, in ancient times,

the near paihng of fome large comet of greater magnetic
power tban thisglobe of ours havebeena means of chang-
ing its poles, and thereby wracking and deranging its

furface, placing in different regions the effect of centrifu-

gal force, fo as to ralfe the waters of the feainfome, v/hile

they were deprefled in others?

B 2 Let
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Let me add another queftion or two, not relating indeed

to magnetifm, but, however, to the theory of the earth.

Is not the lindingofgreat quantities of fliells and hones

of animals, (natural to hot climates) in the cold ones of

our prefent world, fome proof that its poles have been

changed? Is not the fuppofition that the poles have been

changed, the eafiefl: way of accounting for the deluge, by

getting rid of the old dilliculty how to difpofe of its waters

after it was over ? Since if the poles were again to be

changed, and placed in the prefent equator, the fea would

fiill there about 15 miles in height, and rife as much in.

the prefent polar regions; and the effedt would be pro-

portionable if the new poles were placed any where be-

tween the prefent and the equator.

Does not the apparent wrack of thefurface of this globe>

thrown up into long ridges of mountains, with ftrata in

various pofitions, make it probable, that its internal mafs

is a fluid; but a fluid fo denfeas to float the heavieflof our

fubftances? Do we know the limit of condenfation air is

capable of ? Suppofing ittogrow denferwz>/^m thefurface,

in the fame proportion nearly as we find it does ivithoiitt

at what depth may it be equal in denfity with gold ?

Can we eafily conceive how the flrata of the earth could

have been fo deranged, if it had not been a mere fliell fup-

ported by a heavier fluid? Would not fuch afuppofed in-

ternal fluid globe be immediately fenfibleof a change m
the fituationof the earth's axis, alter its form, and there-

by burft the fhell, and throw up parts of it above the refl ?

As if we would alter the pofition of the fluid contained in

thefliellofan cg^-i and place its longeft diameter where

the fliorteft now is, the fhell mufl: break; but would be

much harder to break if the whole internal fubflance were

as foHd and hard as the fhell.

Might not a wave by any means ralfed in this fuppofed

internal ocean of extremely denfe fluid, raife in fome de-

gree
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greeas it pafles the prefcnt fhell of incumbent earth, and
break it in fome places, as in earthquakes? And may not

the progrefs of fuch wave, and the diforders it occafions

among the folids of the fhell, account for the rumbling

found being firft heard at a diftance, augmenting as it ap-

proaches, and gradually dying away as it proceeds? A cir-

Gumftance obferved by the inhabitants of South-America

in their laft great earthquake, that noife coming from a

place, feme degrees north of Lima, and being traced by
enquiry quite clown to Buenos Ayres, proceeding regular-

ly from North to South at the rateof—Leagues perminute,

as 1 was informed by a very ingenious Peruvian whom.
1 met with at Paris.

N^.. V.

Explanation of afingidar phenomenon^ firjl obferved by Dr.

Franklin, and not hitherto fatisfacforily accounted

for. In a LetterfromMr.R,?ATTERSO-N, /jsDr, B.Rush.

S I R

ReadoA. "W REMEMBER, feveral years ago to have read,
5,1737,

J^ ii-^ one of Dr. Franklin's philofophical tratfts,

an account of a fingular phenomenon, obferved when a

vefTel, containing oil and water, is put in motion—Thus
if a glafs tumbler, for inftance, about two thirds filledj

with equal parts of water and oil, be moved gently back-

w^ards and forwards in the hand; or, fufpendcd by a cord,

be made to fwing like the pendulum of a clock, the fur-

face ofthe water in contad with the oil, which floats up-

on it, will be thrown into a violent wave-like commotion,

while the upper fm-face of the oil will be comparatively

placid and even.

The Dodor obferves, that having fhewn this experi-

ment to a number of ingenious perfons, " thofe who are

bur
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but flightly acquainted with the principles of hydroftatica

^•c. are apt to fancy immediately, that they underftand it,

and readily attempt to explain it: but their explanations

have been dclhcient, and, to mc, not very intelligible.

Others more deeply {killed in thofe principles, feem to

wonder at it, and promife to confider it. And I think,

adds the Dodor, it is worth confidering. For a new ap-

pearance, if it cannot be explained by our old principles,

may afl-ord us new ones, of uie, perhaps, in explaining

fome other obfcure parts of natural knowledge.'*

When I read this account I formed in my own mind a

folution of the phenomenon which (perhaps from the

caufe mentioned above) fatisfied myfelf, and have not

fince confidered thefubje£t, nor feen any thing written

upon it, till the other day, when looking over the 2d Vol.

of the ManclDeJler Society^s Memoirs^ I found the matter

mentioned there, and two ditferent folutions attempted
;

one by Dr. Thomas Percival, of Manchefter, and the o-

ther by Dr. Wall of Oxford. Dr. Percival fuppoics " that

the fadt in quelHonmay arife from a repulfive power, fub-

fifting between the particles of oil and water, and depend-

ing poflibly upon the vibrations of that fubtile ether, which

Sir Haac Newton iuppofes to pervade all bodies. For when
this ether is excited into motion, by percullion or agitati-

on, its elaflic force is augmented, becaufe it becomes den-

fer in the pulfes of its vibrations, than in a quiefcent llate."

Dr. Wall thinks " that the commotion, which the water

undergoes while the oil remains tranquil, depends upon
the different fpecific gravity of the two fluids (whereby

they receive the force of the impulfe in unequal proporti-

ons) and upon the difpofition of the oil, from its fuperior

levity, to preferve its place, upon the top of the water,

whatever agitation the water beneath may be fubjected to."

That is, as I underftand it, the water, being fpcci-

fically heavier than the oil, will, from the adion of a giv-

en
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en impiilfe, acquire a greater motion tlian the oil, and
that therefore the waves excited on the furface of the one,
will be greater than thoie on the furface of the other—Up-
on this principle, then, if quickfilver be fubftituted in
place of the water, the commotion excited in it would be
ftill greater than that in the water; as it would " receive
the force of the impulfe, form its fuperior fpecific gravity,

in a much greater proportion." But infa5i the dire^: con-
trary Yi\\\ be found to be the cafe. Moreover, if two flu-
ids, of unequal fpecific gravities, be put feparately into
two different glalfes, and moved with equal velocities, the
commotion excited in the heavier fluid will be apparently
/<?/} than that in the lighter; the former, from its greater
ipecitic gravity, preferving its level furface with more ob-
flinacy than the latter; which is contrary to what ought to

take place upon the above principles.

But without entering further into a refutation of the
above folution, I (hall fubmit to your confideration one,
which to ine^ at leaft appears better to account for this

fingular phenomenon.
1. When the tendency of a body upiimrds is j.'//? equal

to its tendency doiun'u>ards^ it will then, upon the leajl

impulfive force, move indifferently in either direction.

This is the cafe of a body immerfed in a fluid of the
fame fpecific gravity; where the buoyancy of the fluid, to

raife the body upwards, is jull equal to the power of grav-
ity, to draw it downwards.

2. When the tendency of a body iipivards is nearly

equal to its tendency doivntvards^ then, 3. fmall impulfive

force upwards, will move it in that direction.

This is the cafe of a body immerfed in a fluid of ?tearly

equal fpecific gravity ; for then the relative gravity, or

tendency of the body downwards, will be only the excefs

of its fpecific gravity above that of the fluid in which it

is immerfed.—But water immerfed in common oil is jufl:

ia
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in the circumftances laft mentioned ; and therefore a fmall

impuUivc force, fuch as that communicated by fwinging

the velTel backwards and forwards, will be fufficient to

raife the water into waves, and produce that commotion

which \i dekribed by Dr. Franklin in the experiment al-

luded to.

If this reafoning be jufl:, then, the lefs difference there

is between the ipecific gravities of the two fluids, the

greater will the agitation excited in the lower fluid be, and

^'ice 'verfa; and accordingly you will confl:antly find this

to be the cafe. For if quickfllver be one of the fluids, the

waves excited in it will be but very fmall, if water and

oil i^e ufed, the waves on the water will be much greater;

but if fpirits and oil, of nearly equal fpecific gravities, be

made ufe of, the commotion excited in the lower fluid will

be very confiderable indeed.

Hence we fee the reafon why the motion given to a mug
of cyder or beer, after having fl:ood before the fire to

warm., by fwinging it backwards and forwards in the hand,

as the common cuitom is in the winter, before one drinks,

will fo efl^e£tually mix the cold and warm parts of the li-

quor together, which before occupied difl^erent places in

the mu.^;.

The placid appearance of the upper furface of the oil,

in the above experiment, is no doubt to be attributed, /;/

part^ to the tenacity, or glutinous confiflance of that fluid

;

but the chief cauie undoubtedly is the great difference

between its fpecific gravity and that of the air—the fluid

in which it is immerfed. for if oil be made the lower

fluid, by ufing with it any other fluid of lefs Ipecific gra-

vity, it will, notvvithftanding the tenacity of its particles,

while any confiderable degree of fluidity remains, be af-

fed:ed in the fame manner as any other fluid in like cir-

.cumllances.

An
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N°. VI.

An Account ofan Earthy Subjlance found near the Falls of
Niagara and nmlgarly called the Spray of the Falls :

together nvithfome remarks on the Falls. By Robert
M'Causlin, m. d. Communicated by Benjamin Smith
Barton, m. d.

f.

Read oa. T~^ H I S fubftance is found, in great plenty, every
16,1789.

Ji^ where about the bottom of theFalls; fometimes

lying loofeamongft the ftones on the beach, and lometimes

adhering to the rocks, or appearing between the layers up-

on breaking them. The malTes are of various fizes and

fliapes, but feldom exceed the bulk of a man's hand.

Sometimes they are of a foft confiftence and crumble like

damp fugar; whilft other pieces are found quite hard, and

of a {hining foliated appearance; or elfe opaque and re-

fembling a piece of burnt allum. It often happens that

both thel'e forms are found in the fame mafs. Pieces which

are taken up whilft foft foon become hard by keeping ;

and they are never known to continue long in a foft ftate,

as far as I have been able to learn. In order to determine

the nature of this fubftance, I made the following experi-

ments.

Exp. if. I put an opaque piece, weighing 14 grains,

into the vitriolic acid dilated with three times its quantity

of water; And let it remain there twenty-four hours, fliak-

ing it now and then. Not the leaft effervefcence enlued,

and on taking out the piece it weighed near one grain more

than when it was put in, although care was taken to ab-

forb the moifture which was upon its furface. This ex-

periment was repeated with a fhining piece, and with ex-

adly the fame refult.

Exp. id. When put into vinegar it did not produce the

leaft eff'ervefcence. The vinegar having ftood upon it fome-

VOL. 111. G time
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time was then poured off and fpirit of vitriol dropped into

it, yet not the leaR precipitation enlued.

That I might not be led into error by the vinegar not

being good of its kind, I repeated thcfe experiments with

chalk ; and as both effervei'ccncc and precipitation took

place it was evident that there was no defe<Sl in the vine-

gar.

Exp. yl. A fniall piece was expofed to the heat of a

blackl'mith's forge during fifteen hours. Upon taking it

out and pouring water upon it, no ebullition eniiied : ne-

verthelefs it tafled like weak lime water; being then di-

vided into two portions, a folution of mild fixed alkali

was dropped into the firft, and immediately a precipitation

enfued. The fecond portion being expofed to the air in a

tea-cup foon contraifted a changeable coloured film, w^hich

next morning was become very thick, rerembling in every

relpedt that of lime water.

Exp. /\.tb. Hot water being poured on fomeof this fub-

ftance reduced to powder and the whole fuffered to fettle,

the clear liquor had not the tafte of lime water as in the

3d experiment ; neverthelefs a folution of mild fixed alkali

being dropped into it as copious a precipitation enfued as

when the earth had undergone calcination.

As 1 had neither the nitrous nor muriatic acids, nor even

caufiic fixed alkali, I had it not in my power to make any

trills with them.

From thefe experiments we may, perhaps, be authorized

to draw the follovving conclufions.

ift. That this concrete is not an alkaline earth, as it is

not affected either by the vitriolic or vegetable acids.

2dly. We may, with more probability, fay that it is a

combination of an acid with a calcareous earth, and that it

might with propriety be ranked amongft the felenites.

This luppofition is founded on the follovving realbns: ill,

It appears from the 4th experiment that it is partially fo-

luble
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luble In water, and that its earth can be precipitated by a
mild iixed alkali : 2dly, the 3d experiment fhews
evidently that its earth is of the calcareous kind, as ap-
pears by the ftyptic tafte and changeable coloured film,
agreeing exadly n ith common lime water. It feems pro-
bable that the vehemence of the fire had in part expelled
the acid, leaving a portion of the mafs In the date of
quicklime. -It is well known that moft waters are more
or lefs impregnated with a felenitic matter. It is faid that
agitation difpoies water to depofite a part of its earth.

It is alfo agreed that water becomes more pure by being
freed from its earthy parts.

Thefe three confiderations, together with the refult of
the above experiment, inclined me much to favour an
opinion which univerfally prevails in this part of the
world, viz. That the water is purified by coming down
the Falls. They alfo fuggelied a thought to me, that this
purification might depend upon the latter depofiting part
of its earth in confequence of the violent agitation it had
received in pafiTmg over rapids upwards of a mile in length,
and then tumbling down the falls. Such a fuppofuion
received great fupport from the fubftance called the Spray
being only found at the bottom of the Falls, which feem-
ed to (how that a depofition did adually take place. This
theory was very plaufible, and gave me, atfirft, much plea-
fure in contemplating it : neverthelefs fucceeding obfer-
vatlons and more ftrid enquiries have led me to entertain
many doubts upon the fubjed. That the water is much
better at Niagara, which is about thirteen or fourteen miles
below the Falls, than it is at Fort-Schlofi^er, which is about
a mile and a half above them is an unqueflionable fad

:

neverthelefs, I do not think that this can with firid juftice

be alone attributed to the depofition of the earthy parts.

There are feveral low marfhy grounds, which empt\ them-
felves by fmall creeks into the river immediately'abovc the

C 2 Fails
J
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Falls ; and it is reafonable to fuppofe that fuch an impregna-

tion will be more fenfibly perceived at its fource than af-

terwards, when it is mixed and diluted with the water of

the river. To this may be added that at Fort-Erie, about

twenty miles above the Falls, the water is thought not to

be inferior to that of Niagara. In the fecond place, it oc-

curred to me that if any confuierahle depofition of earth

took place, as 1 had fuppofed, the fpecific gravity of the

water below the Falls mud be lefs than that of the water

above. To determine this point, 1 weighed a quantity

of water at Niagara with all the care and exa<5tnels 1 was

mafler of; and the very lame day made a journey up to

Fort-SchlofTer, and weighed the water immediately above

the Falls. The fpecific gravity was found to be exactly

the fame. As I conduced this experiment with all pofli-

ble caution, meafuring the temperature of the water and

alfo that of the room, in which it was weighed, each time

by Farenheit's thermometer, I think I can depend upon its

being pretty accurate. In enquiring into the formati-

on of this fubftance called the fpray, it muR be obferved

ift. That the rocks near the Falls are kept conftantly wet

by the vapour which rifes inform of a thick mift ; and even

thofe at the diilance of a quarter of a mile, or more, are

aifedted by it, when the wind blows down the river. 2dly.

That thefe rocks, either from the nature of their ftrudture,

or from the circumftance of iheir being kept conilantly

wet ; or perhaps from the fpray accumulating between

their layers, and aQingasa wedge, are very apt to crack

and fplit; and hence are almoft conftantly tumbling down
in larger or fmaller pieces.

3dly. That upon feparating the layers of thefe rocks

there is generally more or lefs of thisfubftance called fpray

found between them and almoft univerfally in a loft ftate.

From the beft enquiries I have been able to make, during

a refidence of many years, this fubftance is never found a-

bovc
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bove the Falls, perhaps never at a much greater diftance

than one mile below them. Clofe to the Falls it is found
between the layers of moil of the rocks, the quantity lef-

fening in proportion to thediftance from the Falls. Upon
comparing all thefe circumftances together, it feems pro-
bable that this fubftance is formed by the moifture arifing

from the Falls conflantly and (lowly filtering between the

layers of the rocks; and it feems very poffiblethat the vio-

lent a_ntation which the water has undergone may difpofe

it to part with its earth more eafily than it otherwife would
do.—The circumllance of thisfpraynot being found above
the Falls feems to fuggeflan opinion that that part of the

vapour which hangs upon the furrounding rocks is the
heavieft as being mod loaded with earthy particles, whilft the

remainder which mounts up is the purell: and contains lit-

tle or no earth. The want of proper rocks to filter through
and to attract the earthy particles may likewife be a reafon

why the fpray is not found above the Falls, and the fpeci-

fic gravity of the water which runs down the channel of
the river below the Falls being equal to that of the water
above them (which feems to argue that from want of fome
attrading body it had parted with little or none of its earth)

favours fuch a fuppofition.

The reafon whyfo little progrefs has hitherto been made
in invefl:igating the natural formation of this concrete

leems to be, that travellers who have only an opportunity
of feeing the Falls once or twice, have fo many more in-

terefting objeds within their view, that they have little

leifure, and lefs inclination, to fearch for it amongft the

rocks; and generally content themfelves with the pieces

which they find amongfl: the flones on the beach. To thofe

who find it in this fituation, and v^^ho do not attempt to dif-

cover how it came there, its formarion muft appear utterly

incomprehenfible. To explain this matter clearly we have

only to recoiled what has been faid of the frequent fall of

parts
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parts of the neighbouring rocks: when thefe aredafhed in

pieces it is evident that the fpray which they contain bet-

ween their layers mud be broke off and fcattered about.

To tliis may he added that travellers who colled pieces of

this fpray as they go along generally throw away what

they have gathered when they meet with other fragments

which are larger or plcafe them better: hence we often lee

this fubftance at fome dillance from the rocks, and in places

where otherwife it would be difficult to account for its be-

ing found in.

Several attempts have been made to afcertainthe height

of thefe Falls at different times and by different perfons;

but their accounts have varied from 138 feet to 174.

Upon an attentive view it evidently appears that the ftra-

ta of the rock over which the river isprojededare inclined

to the plane of the horizon: this is didindtly fcen in the

Ifland which divides the Fall into two parts. It is likewife

very certain that a much larger body of water comes down
the South-Well channel than down the North-Faft one.

From thefc coniiderations I began to fufped, that the

heitrht of the South-Weft fide was lefs than that of the

North-Eaft; and fuppofing this to be the cafe it account-

ed eafily for the variety in the different meafurements.

To afcertain this point, I, in the year 1781, undertook to

meafure both fides, in company with the ading engineer.

The firft attempt which Vv^e made was by trigonometry,

but in the execution of this w^e found many difficulties from

the great inequality and ru'igednefs of the rocks. I even

fufpeded that the rays of light paffing through the medi-

um of a thick mift, might fuffer more or lefs refradion,

and occafion a deception in the angle taken. As we had

previoufly determined to meafure them in every poffible

manner, we next proceeded to let a cord down with a

fmall weight hung to it. From the inequality of the rocks

at the bottom, it was impoffibleto let the cord quite down.

We,
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We, therefore, took the level from the water's edge below,
to the vveight. By this method it appeared that the South-
Weft fide was adtually twenty feet lower than the North-
iaft one, the former being 145 feet, and the latter 163.
It may, perhaps, be alledged that the ftretching of the
cord mud occafion fome error. Suppofe it to have ftretch-

ed fix inches, or even twice that length, the duTerence is

very tritiing ; and althougli it might occafion the Falls to

appear 8 or 10 inches lower than they adaally were, yet
it could not, in any manner, affed he comparative mea-
furement of the two fides. The breadth of the cataiaSt, in-
cluding all the windings andalib the Iiland in the middle,
is unquedionably upwards of a mile:- it may nat appear
to be fo much ; but it is well known that high banks al-

ways feem to be much nearer each other than they ad- tal-

ly are. In the prefent cafe I have not formed my op;;-ii m
from my eye alone, but chiefly from obfervations on the
oppofite bank. The line which the Fall forms upon a

horizontal plane has fome refemblance to a reaping hook.
I have never had fufEcient leifure to take the level of the

rapids immediately above the Falls; but lam much inclin-

ed to think that they amount to about half the height

of the Falls themfelves.—If the level of all the different

currents, rapids and falls which are found between Lake-
Superior and the mouth of the river St. Laurence could be

afcertained, I apprehend that the furface of the water in

the former would be found to be at lead one thoufand feet

higher than that of the latter.

At the dlftance of fix or {cYcn miles below the Falls,

the face of the country defcends by a very confiderable

and fudden declivity.—This ridge runs m^any miles and
divides the high land in the vicinity of the Falls from
the low land upon which the Fort of Niagara ftands.

It is univerfally believed that the cataract was original-

ly at this ridge, and that it has by degrees worn away and

broke
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broke down the rock for the fpace of thefe fix or feven

miles. Some have fuppofed that from thefe appearances,

conjcdures might be formed of the age of this part of the

world.—To enter upon fuch a calculation, it would pre-

vioufly be neceffary toafcertain how much the fall had re-

tired in a hundred years, or any other certain period—-
Suppofe that we were even in pofleflTion of fuch a fa<ft, flill

the conclufions drawn from it would be liable to the

greateft uncertainty, as it is evident that the fpace of rock

broke down and worn away in a certain number of years

would not always be the fame.—The more or lefs hard-

nefs and brittlcnefs of the rock in different parts; the

greater or lefs feverity of the frofts in different years; and
the quantities of w^ater that flowed at different periods in

the cataract of the river, would all occafion confiderable

variations. This retrocefllon of the Falls does not by any
means go on fo quickly as fome have imagined. During
nine years that I have remained at Niagara, very few-

pieces of the rock have fallen down which were large e-

nough to make any fenfible alteration in the brink; and in

the fpace oftwo years I could not perceive, by a pretty ac-

curate meafurement, that the North-Eaft brink had in the

lead receded. If we adopt the opinion of the Falls having

retired fix miles, and if we fuppofe the world to be 5700
years old, this will give above fixty-fix inches and an half

for a year, or fixteen yards and two thirds for nine years,

which I can venture to fay has not been the cafe fmce 1 774.
But ifwe accede to the opinion of fome modern philofophers,

and fuppofe that America has emerged much later than the

other parts of the world, it w-ill neceffarily follow that

this retrograde motion of the Falls mull have been quicker,

which is a fuppofition flill lefs conibnant to the obfervati-

ons of late years.

Obfervations



( 25 }

N^. vir.

Ohfervations on the prohahiUties ofthe Duration of Human
L'lfe^ and the progrefs ofPopulation^ in the United States

ofAmerica; in a Letterfrom William Barton, Esq^
to David Ritten house, L. L. D. Prefident^ A. P. S.

DEAR SIR,

RcadMar.TBEG Icavc to communlcatc to our Philofo-
j'. »79r-

J^ phical fociety, the following ohfervations, on
the probabilities of the duration of human life^ in this

country ;—and, likewife, on the progrefs of its population ;

together with the caufes which accelerate that progreffi-

on, in a degree unparalleled elfevvhere. By comparing the

refults, with fimilar eftimates made for fome European
countries—the advantages on the fide of the United States,

in thefe refpedis, will be readily difcerned.

There is not, perhaps, any political axiom better efta-

bllfhed, than this,—That a high degree of"* population
contributes greatly to the riches and ftrength of a ftate.

In fa6t, the progreffive increafe of numbers, in the peo-
ple of any civilized country, is reciprocally the caufe and
efFed of its real wealth : and, therefore, there cannot be
a furer criterion by which we may judge, whether a na-
tion be, in reality, on the rife or on the decline, than by ob-
ferving, whether the number of its inhabitants increafe or

diminifli.

If, then, numbers of people conftltute (or, at leaf!:, con-
tribute to) the ftrength and riches of a ftate ; that coun-
try, whofe population is rapidly advancing, may fairly

be faid to be increafing in both thefe concomitants of na-
tional profperity, with proportionable celerity. For, if a
country exhibits fo unequivocal a .teft of ilrength and
VOL. III. D riches,

** " The encoiirap;ctr.ent of population ought to be one of the firft obicifls of rohVy, fn cve-
J-J State." Dr. Price.

• i
^
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riches, as that circumflance indicates,—agood fyftem of

government, well adminiftered, mult infure its profpcrity

(fo far as human efforts can produce the end;) notwithiland-

ing the tranfitory effecft of fuch incidents, as have no ne-

ceiVary connection with, or permanent influence upon,

the fundamental fources ofa nation's welfare : Thefe could

only occafion a temporary derangement in the political

ceconomy of the flate, whereby the operationof the nati-

onal rcfburccs might, for a time, be iuipendcd \. during

which interval there might be an appearance (or even an

adual exiftencc, in fome degree,) of public debihty and

diftrcfs.

If thefe obfervations be applied to the United States of

America, it will appear, that this country poffeffes, in a

fuperior degree, an inherent, radical and lading lource of

national vigor and greatnefs :—For, it will be found, that,

in no other part of the world, (at lead, in none of thofc

parts with which we are heft acquainted) is the progrefs

of population fo rapid, as in thefe dates.—And this in-

creafe arifes from the falubrity of the climate ; the great

fruitfulnefs and refources of the country ; the confequent

facility of acquiring the means of a comfortable fubfift-

ence, which, aided by the benign influence of our govern-

ment, produces* early marriages ;—and, laflly, from thef

virtuous and fimple manners of the great body of our in-

habitants. Thefe are either the proximate or remote caufes

which accelerate the population of this favoured land
;

independently of acceflions to our numbers, occafloned

by migrations from foreign countries. As
* In a letter written in the year 1768, by our venerable Franklin, to John Alleyne ; Efq.

(jii aniwer to one wherein Mr. Alkyne liad requefted to Icnow tlie Do<Slor's impartial thoughts,

en the ful^jed of an early marriajre,) there is this paDagc.—" With us in America, ir.arriagea

are "•enerally in the morning of life,—our children are therefore ediicati-d, and fettled in the

worhl, by noon ; we have au afternoon and evening^ of chearful ieizure to ourfelves,—fuch as

your friend at prcfent enjoys, lly thefe early niarria;Tes, we are blclt \vith more cliildron ;

and, from the niode among us— -founded in nature—of every mother furkling and nurfingher

own child, more of them are raifed. Thence the fvvift progrefs of population, among us,

—

unparalleled in I'.iiropc !"

+ " A nation (hall he more populous, in proportfon as good morals and a fimplicity of tafte

and manners prevail ; or, as the peojjle arc more frugal and virtuous."—Wallace's DilTertati-

cn on tlie numbers of mankind, in ancient and modern times.
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As a plenitude of inhabitants is of fo much importance

to the interefts of a nation, numerous eftimates have been

made, of the ftate and progrefs of population in divers

countries ; and the circumflances are defignated which oc-

cafion its growth or declenfion, in different places and at

particular feafons. . The refults ofJ eflimates, on this fub-

ject, furniih ufeful refle<faions to a contemplative mind :

they are not only inftruftive to the moralill: and pleafing

to the mere fpeculative philofopher ; but they are peculi-

arly interefling to the ftatefman and the medical enquirer.

In order to lliew the difference between the progrefs of

population in this country, and that in fomc parts of the

old world, as well as in the probabilities of the duration

of life in each, refpedively,—I {hall offer fome remarks

from fuch data^ as, I prefume, will be fatisfadory on the

occafion. Although the kind of documents, on which
calculations of this nature are ufually founded, could not,

in relation to this country, be obtained in fo perfect a ftate,

as to warrant very accurate inferences from them, in eue^

ry particular,—the deductions, in general, are neverthe-

lefs not far from the truth.—It is greatly to be wifhed,

that the feveral religious denominations of chriftians,

throughout the United States,—at leaft, in our confidera-

ble towns and well fettled parts of the country,—would be

at the pains of obtaining and publiiliing, every year, lifts

of the births and deaths in their refpeclive parifties or

congregations; together with the proportion of the fexes

in each lift, the ages ofthe deceafed, their difeafes, and the

numbers dying in each month. The number of marriages

fliould alfo be added; and it would, moreover, be ufeful

D 2 to

I
" I.a population eft un des pins furs moyens de juger de la profptrite J'un empire ; et les

variations q'elk' eprouve, comparees aux evenemens qui les precedent, font la plus jufle mefure

de I'influence des caufes phyfique"; ct morales, fur le bonheur onfurle malheur de I'cfpece hu-

maine."—-See a paper on the births, marriages and deaths, at Paris^ &c. by I\l. de la Place,

Hift. Royal read fji'^nces for 178.I.
" La connoifl'unce des probabilities de la dnrce d-; la vie, eft nne des chofes les plus intercf-

fantes dans I'hiftoire natiirelle de I'horome."—SeeM.de Buffbn's effaj- rn the I'robabililicf

of the duraticn of life—in thi fupplcment to the N;.t. Hiftcrjr.
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to notice in what inftances thofe dying after eighty years

of age were foreigners. l5ut a laudable fpirit of enquiry

is gaining ground among us, fo faft, that there is reafon

to expedt the introduction of great regularity and precifion

in fuch arrangements, in the feveral departments of our

public ceconomy, as may lead to further attainments in

ulcful knowledge, and particularly to improvements in

this branch of fcience.

In purfuing this fubjed:, it becomes neceiTary to flate

thofe fads, from which, as data^ deductions are ufually

made, for the purpofe of afcertaining the condition of any

given country, with refpcct to its population. And, after

ilievving the refult of limilar ftatements, here, and com-

paring them with fuch as have been made the ground-^

work, in eftimates relating to European countries, the

balance in favor of this country will be evident.

Marriage is the fource of population. Therefore, the

grcatcr is the proportion of marriages in any country,

the greater will be its proportion of births.— It appeared,

by a collection of the yearly bills of mortality, publilhed

in London, in 1759, by Mr. Corbyn Morris,—that, in

England^ each marriage produces four children. Dr.

Short, in his comparative hiftory of the increafe of man-
kind, fays, that, in order to be fully fatisfied refpeCting

the numbers of perfons to be allowed to a family, he ob-

tained the true number of families and individuals in four-

teen market-towns, fome of them confiderable in trade

and populoufnefs ; and that they contained 20,371 fami-

lies, and 97,611 individuals;—or, but little more than

4^ to a family. He adds, that, in order to find the dif-

ference in this refpcdt, between towns and country-parifli-

cs, he procured, from divers parts of the kingdom, the

cxaCl number of families and individuals, in fixty-fivc

country-pariOics. The number of families was 17,208,

—

individuals, 76,284; or, not quite 4;. to a family. Dr.

Davcnant,
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Davenant, from the obfervations of Mr. King, gives ^^'-^

as the number of perfons to a family, yi?r the •whole king-

dom, -By the itate of births, marriages and deaths, in

the city and Fauxbour^s of Paris, from 1771 to 1784
(both inckifive,) each marriage produced the proportion

of 3rVo hirths. The marriages and births at Paris, for

22 years (viz. from 1745 to i76'6, both inclufive) as dat-

ed by the Count de Buffon, give the proportion of 4 ^^V
births to a marriage. But M. Buffon fappofcs, that about

one half the foundlings (les enfans trouves) ought to be

included in the lift of births tor that city ; inftead of their

whole number, which averaged, during thofe twenty-two

years, 4^509 per annum : dedutftingy therefore, one half

of the foundlings from the total number of births, and

each marriage gives the proportion of 3 ,V-o births. The
Abbe D'Expilly has given a ftatement of the births, deaths

and marriages for the whole kingdom of France, includ-

ing Lorraine and Bar, from 1754 to 1763, comprehend-

ing a term of nine years ; and likewife one for France,

exclufive of thofe provinces, during the fame term. By
both thefe ftatements it appears, that eacli miarriage gives

the proportion of 4'- births, for that kingdom. In the

Pais de Vaud, in Switzerland, on a medium of ten years-,

the proportion of marriages to births, was—as i to 3-%.

According to Dr. Price, the proportions of marriages to

births are, at Berlin, i to 3 A-V—^^ Copenhagen, i to

r__I_—and at Amfterdam, i to i ^^V.—In the Bland of

Corfica, indeed, during the years 1781 and 1782, there

were five births to a marriage, according to the tables of

births, deaths and marriages, within the French Domini-

ons in Europe (publilhed by M. de la Place, in the

memoirs of the Royal Academy of Sciences for 1783.)

But this is a folitary inftance of fo large a proportion of

births to marriages : and, being for a fmall iiland, fcarcely

containing 129,000 inhabitants, it is not proper to take it

into ail ellimate, on this occaiion. Frona
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From the foregoing flatements it maybe prefumed, that

four and an half perfons to a houfc, and the fame propor-

tion of births to a marriage, are an allowance quite high

enough for fome of the healthieft parts of Europe, com-
prehending a large extent of territory.—There is but one

inftance, in which I have been enabled to obtain the a£lu-

al proportion of marriages to births, in this country—At
the firfl: parifh in Hingham, in the ftate of Mafl'achufetts,

during the courfe of fifty-four years, there were two
thoufand two hundred fevcn and forty births, one thoufand

one hundred and thirteen deaths, and five hundred and

twenty one marriages; which gives the proportion of fix

and a quarter births to a marriage. If the number of

inhabitants in this parifli had remained llationary, during

tlie whole term of fifty-four years,—and if one out of forty-

five had died there, annually ; it would have contained

nine hundred and twenty-feven fouls—Therefore, the

proportion ofbirths to marriages, in that parifli, being tak-

en out of fo confiderable a number of pcrlbns, and for

fo long a time, inclines me to think it may ferve as a pret-

ty ju ft flandard for the country parts of the northern, and,

perhaps, of the middle flates.—But, not being pofiTefled of

documents of this kind, for other parts of the Union, I

fhall aifume the proportion of perfons to ahoufe, or to a fa-

mily, as the next beft means for afcertaining the propor-

tion of births to marriages.—When we find a large pro-

portion of perfons to a family, taking a country (^/z^z-^jx,

it may be realbnably prefi.nned that the births are nume-
rous in the fame ratio : And the moft obvious caufes, which
produce this efFe(5l, have already been noticed. It has

been obferved, that, in fome of the healthieft and moft

confiderable portions of Europe, four and an half perfons

to a houfe is a large allowance for thofe countries. The
late cenfi-is of the inhabitants in the ftate of Maflachufetts

ihews, that there arc in that ftate, upwards of five and

two
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two thirds fouls X02LJa7n'ily^ in that ftate—exclufive ofIn-
dians and Negroes—The proportion to a houfe is 6

. V-^ :

For, xhQfamilies are to the hQufis, in that ftaie, as fix °to

five. In Bofton, there are to 2l family, s '-^% fouls: and
in the three next largeft towns, placed in the order of
their magnitude, the proportions of perfons to a famil)^,
areas follow, viz.Salem,5 ^%,, Marblehead, 5 ,V-o Newbu-
ry-Port, 4 /^V : At Ipfwich, containing four thoufand five
hundred and fixty two inhabitants (and which will be
mentioned hereafter,) the proportion is, 5.-^-^. In this
eflimate for Maflachfufetts, the diilridof MainVis not in-
cluded: but the ftate contains 373,324 inhabitants, exclu-
five of that diftria.-~When the cenfus in completed, for
the feveral ftates in the Union, the refult it will furnifn,
on this fubjed, will prove highly interefting—It appears,
however, by the cenfus for the large and populous Hate
of Maflachufetts, that the proportion of births to marria-
ges, there, greatly exceeds that which obtains in fome of
the principal countries of Europe: And, it is probable,
the refult will be found nearly the fame, in this particu-
lar, with relation to the major part of the Union.

There is, however, another means, by vs'hich the fu--

perior number ofbirths in proportion to the whole number
living, in this country,—compared with the proportion
which obtains, in this refped:, in profperous European
countries,—may be afcertained.—In an eifay for afcertain-
ing the population of France, by Meilrs. Du 8ejour, the
Marquis De Condorcet and De La Place, (in the memoirs
of the Royal Academy of fciences for 1783,) it is affumed
as anhypothefis—that multiplying the medium of annu-
al births in the whole kingdom, by 254., \\\\\ give the
number of inhabitants; and that, for the cities of Paris
and Verfalles, thirty mufi: be the multiplier. The Count
DeBuffon fuppofes, that the number of thofe who die in

France, annually, is ^t o^ ail the living; and, confe-

quentby
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quently, if the medium of annual deaths in the kingdom

be multiplied by thirty five, the product will be the num-
ber of inhabitants it contains—Accordin^uly, by the firft

hypothefis, France fliould contain 24,812,877 inhabitants

(taking the medium of births in that kin.,dom, exclufive

of Corfica, in 17S1 and 1782,—as ftated in the mem-
oirs of the Royal Academy of Sciences, for 1783):—And
by the fecond hypothefis, the number would amount to

25,916,170, (taking the medium of deaths in nine years,

viz. from 1 754 to 1 763,—as ftated by the Abbe D'Ex-
pillv.) The variance in the refult of tlicfe two hypothefes

ihews, that both cannot be juft,—I am induced to believe

that the fecond proportion approaches neareft the truth,

for the following reafon—Each marriage gives four and

an half births, during the nine years eftimated by the Ab-

be D'Expilly; w^hereas the fame gives only the proporti-

on of 4.V^ births, for the years 1781, and 1782,—as

ftated by M. de la Place: and it may be prefumed, that

the longeft term gives the trueft proportion. If, therefore,

the proportion of births to marriages from 1754 to 1763
(the laft, included,) compared with the proportion of births

to marriages, in 1781 and 1782, be admitted as a Dat-'

iniht from which any probable eftimate of the number of

inhabitants in France may be deduced, for the latter pe-

riod,—that number would be 26,396,667; which exceeds

the higheft number above ftated. But 4;,^ births to a

marriage—an intermediate ratio—w^ill give the number of

inhabitants the fame, as thirty five of the whole number,

living in a given t€rm,to each death during the fame time;

and this accords with M.de BufFon^s hypothefis.—Aflum-

ing, then, the truth of this pofition— there are in France

26 /'Jo peribns living, in proportion to each birth—Hence
the number of annual births in that kingdom, multiplied

by 26/0^1 'wil^ yield the number of its inhabitants.—It ap-

pears, alio, by an enumeration of the inhabitants of the

kingdom
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kingdom of Naples, taken in the year 1769,—that by-

multiplying, by twenty-five and an half, the births of a
common year, in that kingdom, the produd: gave the real

number of the Inhabitants: and, further, that, on comparing
the number of births and that of the inhabitants, in the

icity of Turin, in the years 1767 and 1768,—the propor-
tion of the former was to the latter, as one to twenty-fe-
ven.— Confidering thefe feveral circumftances, I would
infer—that the proportion of about twenty- fix and an
half exifting perfons to each birth, is nearly right with
reference to France. In this eftlmate for France, the Ifl-

and of Corfica, fubjedt to that crown, is not comprehend-
ed.—If theie be one birth to every twenty-fzx and an
half inhabitants, in that liland,—the latter muft amount
to 136,077; and, if this number be divided by the me-
..dium of annual deaths,—thefe will be to the whole num-
ber of the living, as one to 32-pV-o. But, taking the me-
.dium of marriages and births, refpedively, for Corfica,

.there were five births for one marriage. For this reafon, a
greater number ought not to be affumed, for afcertalning

.the atftual population of that liland, than twenty-five per-
sons to each birth. This reduces the total number of in-

•liabitants to 128,375; and makes the number of thofe

,who die annually, compared with the whole number liv-

ing, as one to 30AV^ a degree of mortality, which in-

dicates the unhealthinefs of the climate; notwithftanding

the high proportion of births to marriages, in that coun-
try, makes the number of deaths appear low, in compa-
;xifon with the births.

With refped: to England—although Sir William Pet-

ty and other Engllfh writers agree in faying, that, in the

coufitry in that kingdom, there dies one in thirty-two,

—

M. BufFon eftimatesthe proportion to be one in thirty-three.

And Petty fuppofes that five are born, to four that die, in

that country.—This ratio gives one birth to nearly twen-
V.OL III. JL ty.
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ly-fix and an half inhabitants.—Dr. Price prefumes, that

591,580, is nearly the true number of inhabitants, in

London; but, that 651,580, though fhort of the number
fiippofed in that city, is very probably greater, and can-

not be lefs, than the true number.—In the firft cafe, the

number of inhabitants in London, divided by the annual

number of deaths (including therein an addition of 6,000^

for omiflions,) gives 21-,-%%, as the proportion out of which

one dies annually:—and, in the fecond cafe, that pro-

portion will be one out of 23^-^-0. There are, notwithftand-

ing, fome circumitances, which difpofe me to conclude^,

that London contains 711,516 fouls—Firft; we find, by
taking the medium of two eftimates (one by MeflVs. du
Sejoiir, Condorcet and de la Place, and the other by M.
Buffon,) that Paris contains about 626,28^ fouls, and

that there are nearly thirty-two and an half living in that

city, to each annual death.—We alfo find, that the mor~
tality of London exceeds that of Paris, about one fourtb

part,—as eftimated from the births and deaths for each ci-

ty, refpedtively : confequently, the number of perfons liv-

ing, to each annual death, in London, will be twenty-

fix; agreeably to my hypothefis—Secondly; although

Graunt, Petty, Morris, Smart, and other Englifli authors,

have adopted the number of thirty of the living, to each

death, for London ; yet the Count de BufFon fuppofes

that thirty-one to one, is near the truth : and Dr. Price

ftates the proportion to be twenty-one to one :—The me-
dium, therefore, of M. Buffon's and Dr. Price's eftimates

is twenty-fix to one. Now, if we aflume the proportion of

one birth to twenty-fix inhabitants, annually, for France,

which is lefs favorable, with refpe£tto the ratio of births to

inhabitants in that kingdom, than the eftimate of M. du

Sejour, &c.—and, if it be aftiimed as a fad, that one in

twenty-fix dies, annually, in I-ondon; the proportions of

the births in a year, for the feveral places herein mention-

ed,
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cd, are, to the number of fouls in thofe places, refpe*^*
ively, as follov/, viz.

In France 1 birth to 26 inhabitants

England 1 do. to 26^. do.

Paris 1 do. to 30 do.

London 1 do. to 32I do.

Yet, even in the city of Philadelphia, the annual births

amount to one in twenty-two and an half, of all the inha-
bitants. A bare infpedion of the feveral proportions, in

this particular, will enable one to form a judgment of
the increafe of population in this country, beyond that of
the two moil: confiderable in Europe.

Another circumdance, from which the extraordinary

progrefs of population, in this country, may be inferred,

is the high proportion of thofe under the age of 16 years,

to thofe above that age, out of the whole number of the

living.—Dr. Halley computes the number of the living,

under 16, to be but a third of all the living at all ages.

But it appears from the cenfus of the inhabitants of New-
Jerfey, taken by order of the government at two periods,

viz. 1738 and 1745, that, in the year 1738, the number
of thoie 7inder 16, was to the whole amount, as 47-^^^-^

to 100; and, in 1745, the proportion was, as 49-^.^ to

100. The proportion of free white males, to the whole
number of perfons of that defcription, in Maffachufetts,

taken from. the recent cenius of inhabitants in that flate,

is as 4S^4--cr to ICO.—Hence we find nearly* one-half^ in-

flead of one-third, is the proportion, here, of thofe un-
der 16, out of the total number of our inhabitants.—The
proportion for the city and fuburbs off Philadelphia, is,

E 2 by
* Mr. Jefferfon obfervcs—in his notes on Virginia—that, to find the number of free inha-

bitants in that flate, it is to be noted—that thofe above and thofe below l6 years of age, arc
nearly equal.

f I'he celebrated founder of Pennfylvania, in a letter to his friends in London (dated at

Philadelphia, the i6th of Auguft, ly^'s)—acquaints them, that the planted partsof the pro-

vince were then erecftcd intoiix counties, containing ^jbout four thoufand fouls ; and that the

tapitnl had advanced, within lefs than a year, to about four fcorehoufes and cottages, fiich as

thtT^ wcrci—^FhiladelphJa veiv contains ubout 44,cco inhabitants

!
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by the ccnfus,* 4i-rV-o ^° ^°°' ^^^^ ^^^^^ inferiority of the

proportion of perfons under i6 to thofe above that a'j;e,

in Philadelphia, may be attributed to a greater proportion

of children dying in large cities, than in country places.

The next circumftance, from which I fliall infer that the

progrefs of population is much more rapid in this country,

than elfewhere, is, that the births exceed the deaths, in

number, in a fuperior degree, among us.—The Abbe

DTxpilly, in his eftimate before mentioned, gives the

births to the deaths, in France, as loo births to 76V-V
deaths. In the Pais de Vaud, on an average of ten years,

the proportion was, to 100 births, 79t-cV deaths. In

great cities, the degree of mortality is much higher. By
the tables of births and deaths in Paris, for twenty-tw-o

years (viz. from 1745 to 1766,) the births and deaths

give the proportion of 100 of tiie former, to 994. The
medium of four other ftatements (two by M. de la Place,

one by Dr. Price, and the other taken from Anderfon's

hiftorical and chronological dedudion of the origin of

commerce,) gives, for Paris, 100 births to 1 00 ^-o -o
f^eaths

;

and the Count de Buffon fays, that, in fifty-eight years,

the deaths in Paris exceeded the births only about -/-^ part.

This is a fa' orabte proportion for fo great a city.—Mr.

Anderfon has given the numbers of annual births and

deaths in London, during a term of twenty-fix years
;

from which it is found, that the deaths exceed the births,

in that city, at the rate of five to four, very nearly. This

Ilatement, which gives the proportion of births, in Lon-

don, rather higher than others, (hews, that the mortality

of that city is about one-fourth greater, than that of Paris.

At Amfierdam and Berlirt, according to Dr. Price, the de-

gree of mortality is ftill higher than in London ; there

being, in the former, to 100 births 169/^/^ deaths, and

in the latter, to 100 births 131 deaths. In the city of

Norwich, Great-Britainj on a medium of thirty years,

there
• Sipce the cccfus has been (omphahi!, tlie proportion appears to be 42 5-IC0 to 100.
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there were, to loo births, 1 14-^-^0 deaths—That city Is

fuppofed to contain about 33,000 Inhabitants. And at

Breflaw, which contains about as many inhabitants as
Philadelphia, the births are to the deaths (taking the me-
dium of two flatements) as 100 births to 119^- deaths.
The proportions of births to deaths vary, In different coun-
tries

;
and, in large towns, the proportion of the latter is al-

ways higher than in country places, CGeteris paribus. But,
taking the principal countries of Europe, engros, the births
do not exceed the deaths In any great degree— I have fub-
jolncd a fcale of thefe proportions, for feveral cities and

.

countries, not enumerated in the foregoing ftatements.
The births (eilimated from the chrijefiings) In Phila-

delphia, In the year 1788, were 1583; and the burials,
exclufive of negroes, amounted to 872. The number of
negro births for this city, as appears by the bills for the
years 1789 and 1790, average 144 per annum. Suppof-
ing one-third of this number to be Included In the chrijien^
higs, forty-eight muft be deduced from the lift of births.
Thls^ will give 1536 births, to 872 deaths, for the year
1788 :—and, taking the average proportion of births to
deaths, for four years. It gives to 100 births, ^6'^ deaths.
The average number of deaths, among all the ivhite in-
habitants of this city, for the three laft years, Is g2^per
anniwi. The proportion of births to deaths, in the Ger-
man Lutheran congregation of this city, which compre-
hends about one-fifth of all the wYMq inhabitants. Is, on
an average of* fixteen years, as one hundred births to
forty-five deaths : and therefore, taking the medium of
this proportion and that above ftated, it gives to 100 births,

SO^ deaths. The bills, for the white Inhabitants in this
city, for 1789 and 1790, give the proportion as only 100
births to 49 .-V-^ deaths; and, as thefe bills are the moft

fulJ

* TheRev Dr. Helmuth, rsdlor of the German Lutheran church, in Philadelphia, Avas fo .

obliging as to lurnilh me with theie hlls,
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full and fatlsfaftory of any I have yet ieen, for Philadel-

phia, I think the births may be fairly ftated as being dou-

ble to the number of deaths.—At Salem in Mailacliuietts,

on a medium of the years i7S2and 1783, the births were

to the deaths, as loo births to 49 deaths, including the

liill-bcrn in the number of deaths.—Dr. Holyoke lays

(in the memoirs of the American Academy of Arts and

Sciences, Bofton,) that both 1782 and 1783 were fickly

at Salem ;—particularly the latter years, in which, during

the months of May and June, the meafies were epidemic.

The births and deaths at Hingham, in the fame ftate, dur-

ing 54 years, gives to 100 births 49^ deaths. Kence

it may be inferred, that, ib far as deductions from thefe

documents may be relied on, there are two births to one

death, in this country.

The peculiar circumflances of this new country will

rot permit m.e to afccrtain, from the data ufually employ-

ed for fuch purpofes, the comparative longevity of our in-

habitants.—Agreeably to Dr. Kalley's table for Breflaw,*

34perfons, out of 1000, furvive 80 years of age. In the

paper on the longevity of the inhabitants of Ipfwich and

Hingham, in MaiTachufetts (communicated to the Boftoa

Academy, by the Rev. profeilbr Wigglefworth,) the writ-

er obferves, that, out of i64perfons who died at Ipfwich

Ham.let, in ten years, twenty-one perfons furvived eighty

years complete ; being one in about eight : whereas, at

Breflaw, the proportion is one in about thirty—Ke alfo

ftates, that, out of 1,113 deaths in 54 years, at Hingham,

84 perfons furvived 80 years complete; being one in 13I.

It is obferved by Mr. Morfe, in his American Geography,

that the ftate of ConneQ:icut, though fubjecl to the extremes

of heat and cold, in their feafons, and to frequent, fudden

changes, is very healthful. He fays, that as many as one in

45

• This docs not; however, hj any means, correfpond with M. Bufion's efUmate ; as he

oakes ie proportion to he only 37 63-lco out of icoo.—
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46 of the inhabitants of Connedicut, who were livin"- in

1774, were upwards of feventy years old: and that It is

found, from attual calculations, that about one in eight
live to the age of feventy years; one in thirteen, to the
age of eighty; and one in about thirty, to the age of nine-
ty years.—" From the i ft January 1 771, to the i ft January
1777,—239 perfons died at Milford, (Connedicut;) of
which thirty-three, or about one feventh part, were up-
wards of feventy years old—and eighty four. From Jan.
ift 1 77 1, to June 3d 17S2, diedat Milford, 417 perfons;
of which, thirty-one (or about one thirteenth part of the
whole number) were eighty years old, and upwards. O-
ther calculations of a fimilar kind, continues Mr. Morfc,
made in different parts of the fame ftate, from the bills of
mortality, confirm the juftnefsof the above proportion.'*—
The number dying in Philadelphia, a^^ed upwards ofeighty
years, during the year i 789, is in the proportion of a-
bout twenty-four and an half out of 1000 perfons. Thofe
dying after that age, and upwards to the age of loi in-
clufive, muft have been born between 1688 and the end
of 1709. During this term oftwenty-one years (commenc-
ing about fix years after the firft fettlement of Europeans,
on this fpot,) it is not probable that more than 1000 chil-
dren were ^^r/z here

; and, even admitting that ^// of thefe
died here, the proportion o^fuch could not, agreeably ta
Dr. tial ley's eftimate, exceed thirty-four, durino- the
year 1789. But it is probable, that many of thofe%ho
were born here, during the above mentioned terra of
twenty-one years, had removed from the city, prior to
the year 1789; and it is alfo probable, that/aw^ of thofe
who died at Philadelphia in that year, aged upwards of
eighty, were not natives of this city—It may, therefore,
be prefumed, that the chances oi an addition to th.e num-
ber of thofe dying after eighty, which have been loft by
the removal of natives before that age, maybe balanced hj

the.
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the fame number of non-natives, who died here after eigli-

ty, in the courfe of that year. In this cafe, the number

of thofe wlio die at Philadelphia, after completing the

8oth year of their age, compared with the total number of

deaths in the year 1789, will ftand in the proportion of

24 ^ of the former, to 1000 of the latter. It mull: be ob-

vious, to any perfon coniidering this fubje^t, that every

calculation of the probabilities of the duration of life, at the

/rt/^r periods of life, and of the proportions, which the

numbers of thofe dying at very advanced periods of its exif-

tence, bear to the numbers of fuch as die, at its early and

middle ages,—muft necelTarily give a more uniatisfadory

refult, than fimilar ellimates for the anterior periods of

life —This is the cafe, in fome degree, when applied to

any country; under whatever circumftances the applicati-

on may be made; the obfervation is true, in a greater de-

gree, when applied to towns, v,^hether great or fmall:

—

and it is ftill more juft, with refped: to American towns;

by reafon of the infant ftateofour country,—the continu-

al fluduation in the migrations of the inhabitants,—and

the rapid increafe of population, as well in our capitals as

iathe country generally.—The reafon of my not having

gone higher than the age of loi years complete, is, that

M. Buffon, in his general table of the probabilities, &c.

makes no calculation for any age beyond that period of

life: out of 23,994 deaths, he eftimates only two to be liv-

ing after the completion of the loift year, and none at 102.

A further datwn for afcertaining the fuperiority of this

country, in the progrefs of its population, is founded on

the proportion which the annual deaths bear to the whole

number of the living, in different countries.—In Dr. Price's

effay on the expedation of lives, ftate of London, popu-

lation, Sec. it is laid down, as the refult of various cal-

culations, that in London and Edinburgh, there die an-

nually about one in twenty-one; in Dublin, oneintwen-
ty



DURATION OF HUMAN LIFE. 41

ty-two; in Rome, one in twenty-three ; in Amfterdam,
one in twenty-four, &c. M. Sufinilch makes the pro-
portion of thoie who die, annually, in great towns, to be
from 4^ to /^', in moderate towns, from _'t to ^-V ; and,
in \\\t country, from -/_„- to -^\, But Dr. Price fuppofes the
following proportions more juft, viz. Great towns, from
i-V or -.V, to 4^ or -2 '^ moderate towns, from _'^to ^'34

and the country, from ^-^ or Vt> to
V-„^ or V^ : and he' is

of opinion, with M. Sufmilch " that, taking a whole
country in grofs, including all cities and villages, man-
kind enjoy among them about thirty-two or thirty-three
years, each, of exigence; or,—which amounts to the
fame thing,---that one out of thirty-two or thirty-three dies
annually.—Sir William, Petty, in his eflays on political

arithmetic^ fays—^that in the country, in England, one dies
out of thirty-two; and, that five are born to four that die.
"Thislaftfa61:, 'faysM.Buffon,' agrees pretty well with
what happens in France: but if the firft fad be true, it

follows, that the falubrity of the air in France is much
greater than in England,—in the proportion of thirty-five
to thirty-two;—for, it is certain, that, in the country in
France, no more than one dies out of thirty-five." M.
Sufmilch makes the proportion, as deduced from 1098
country parifhes in Germany, to be one out of forty-three.
He like wife gives the proportion of one to forty-five for a
country pariili in Brandenburgh : and M. Muret eftabliflies

the fame, for the Pais de Vaud,—(See Dr. Price's obferva-
tions, &c.) The two laft are the higheft proportions I find
for any part of Europe. In Madeira, (an African
illand) Dr. Hcberden ftates.the proportion to be one in
fifty—the climate of that Ifiand, it is true, is remarkably
falubrious: but Dr. Price thinks theeftimateof Dr. Heberden
is exceptionable. Large towns give the proportions dying
outof the whole number, much higher,—:evenatBreflaw
which has, in this kind of calculations, been filled the
VOL. III. p .BritiJ],
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BritijhJiandard of Yife^—the proportion is ftated as being

one to twenty-eight.—It appears, however, by the number

of inhabitants in Phikidelphia and Salem, that in the form-

er—a town about as populous as Breilaw—the proportion

is one to forty-five; and in Salem, one to forty-feven»

There is no circumftance that affords a more ftriking

proof of the rapid progreflion of population in this coun-

try, than the prodigious increafe in the numbers of our

people, fince the original fcttlements of Europeans ork

thele {hores. The firft fettlement made by Europeans,,

within the prefent limits of the United States, was \vk

Virginia, by a colony confifting of about one hundred

Englilh, in the year 1607. The honorable Mr. Jefferfon

(in his notes on Virginia) remarks, that, about the year

1654, the progrcffion in the population of that ftate be-

came pretty uniform ; importations having in a great mea-

fure ceafed, and the inhabitants become too numerous ta

be fenfibly affeded by Indian wars. Beginning, at that

period, therefore, fays this gentleman, we find,—" that

from thence to the year 1772, our tythes had increafed

from 7,029, to 153,000."—The whole term being of 1 18

years, yields a duplication once in every 27^ years. The
intermediateenumerations, taken in 1700, 1748 and 1759,
furnifh proofs of the uniformity of this progreflion."—

>

A very inconfiderable colony of Englifh formed a fettle-

ment at Plymouth, in New-England, in 1620. In 1643,

21,200 perfons, alfo emigrants from Britain, fettled in

New-England : and, fince that period, it is fuppofed more

have emigrated from thence, than the numbers who had

gone thither w^ould amount to.* In the year 1760, they

were increafed half a million. Therefore, as Dr. Price

obferves, they have all along doubled their own number,

in twenty-five years. Two years fince, Mr. Morfe efli-

mated the number of people in New-England, at 823,000.

Our
* See a difcourfe on Chrillian union, by Dr. Stiles—Bofton, 1761.
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Our late Prefident, the illuftrious Franklin, was of opi-

nion, that the people of thefe ftates double their number
in twenty years.'* Dr. Price feems to think—that, " in

the back fettlements, where the inhabitants apply them-
felves entirely to agriculture, and luxury is not knov>rn,

they double their own numbers in fifteen years ; and all

through the Northern colonies, in twenty-five years ;

which, continues Dr. Price, is an inftance of increafe fo

rapid, as to have fcarcely any parallel."—Even in Ma-
deira—where, according to Dr. Heberden, only ^'^ part

of all the inhabitants die annually,—it is faid they do not
double their number in lefs than eighty-four years.

To affifl: us in forming a fatisfadory judgment, refped-
ing the probabilities of the duration of life, in this coun-
try—a confideration intimately conneded, in the prefent

enquiry, with the caufes of the quick progrefs of its po-
pulation,— it becomes neceflary to examine into the J lon-

gevity of the inhabitants.—Having noticed, in the pre-
ceding part of thefe obfervations, that nearly one half of
the people, in the Northern and middle flates of the union,
are under fixteen years of age—although Dr. Halley
ftates, that, in Europe, the proportion of fuch is only one-
third the inference, neceffarily refulting from thefe

fads, is—either, that the probability of the continuance
of life is greater here than in Europe, between the birth

and fixtcen years of age, out of equal numbers born; or,

if the probabilities are equal, prior to that period of life,

in the two countries refpedively—that the proportion of
births to the number of inhabitants, here, exceeds that in

Europe ;—or, on the other hand, that the probabilities of
life are lower in this country, fubfequent to that period.

F 2 From
• Obfervations concerning the increafe of mankind, peopling of countries. Sec.

\ " Thofe inhabitants of Pennfylvania, who have acquired the arts of conforming to the
changes of our weather, in drefs, diet, and manners, efcape moft of thofe acute difeafcs, which
are occafioned by the fenfible qualities of the air : and faithful enquiries and obfervations have
proved, that they attain to as great ages, as the fame number of people in any part of the

world."—Dr. Rufh's account of the climate of Pennfylvania, S<.c.
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From circumftances which have been already flated, it is

evident the proportion of births, to the exifting number
of the whole people, is ^rreater here than in Kurope : but

it is not probable that this excefs is greater than in the pro-

portion of one-half to one-third— I prefume it is rather

jefs.—If, however, this excels be in the ratio of three td

two, the chances, of life from the birth to iixteen will, in

this cafe, be the fame in both countries. On this fuppo-

fition, then, the probabilities in. favor of the continuance

of Yifc after fixtecn, through all the fubfequent Itages of

its poffible exiftence, muft be higher here than in Europe:

becauie, as I have fhewn, only one in forty-five die an-

nually, even in the ckj oi' Philadelphia ; whereas, in

France, the proportion is one in thirty-nve, and, in En-
gland, one in thirty-three.

In addition to what has been laid, refpedi ng the longe-

vity of the inhabitants of Connedicut, and of Hinghani

andlpfwich-Hamlet in Mallachufetts, I fhall mention a

few remarkable inftances of longevity, which have occurred'

in other parts of the union—They are not adduced as beings

of themfelves, proofs of American longevity; but rather

to evidence its reality, in fuch cafes as ferve to corrobo-

rate the truth of the pofition, that the people of this coun-

try are long-lived.—The inflances are the following.— Iti

the year 1765, aMr. Temple died in the county of Wor-
cefter, Mallachufetts, aged eighty-fix years—He left eight

children, four fons and four daughters, all of whom were
living in September 1788; and their ages were as follow,

viz. 89, 8f, S;^, 8 [, 79, 77, 75, and 73. John Sydenham
(commonly called Sidman) was living near Mount Hollv,

in the ftateof New-Jerfey, on the jth of November 1788 :

he was then 106 years and three months old—This man
was born near Exeter, in England ; but was broug^ht to

America, when only eighteen months of age.—Edward
Drinker was born in Philadelphia, December 24th, 1680,

and
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and died November 17th, 1782.—Mr. Hooton, a native
of the city of New-York, was living laft fummcr (and I

believe is ilill alive,) in the diI}ri(Sl of Southwark ; aged, at
that time, upwards of 107 years.—In the bill of mortali-
ty for Chrift church and St. Peter's, in this city, in the
year 1775? I obfcrve the death of one perfon, aged 120
years. The Pennfylvania Mercury of the ifl: of March,
1788, has, republiihed' from a Wilmington paper under
the date of February 27th, the names of fifty perfons
tlien living, in Anamefiex and Focomoke Hundreds, So-
merfet county, in the ftarc of Maryland,— ail of great a^-es

:

of thefe, twenty-three were upwards of ninety years of
age; fixteen, upwards of eighty-fevcn ; and eleven, aged
eighty-five. In the year 1775, Mrs. Lear died at Portf-
mouth, New-Hamp£hire, at the age of 103 years. In the
fame year, Mrs. Abigail Mayo died atCambrld-e, Malla-
chufletts, aged 106 years. And Mr. WdHam Ward, a
native of Fairfield, in Connedicut, died in the ftate of
New-York, alio in the year 1775, aged loj year?, four
months and twenty days.

On the 20th of Sept. i7S8,diedat his feat in Albemarle
country, Virg. Daniel Maupin, who was born on the 25th
of March, 1700. At the time of his death, there, were li-

ving, of his offspring, upwards of 200 perfons, including
fome of the fifth generation. His wife was then alive and
in good health; and it was not known that.any female of
lier generation, after attaining to the years of a woman
died under the age of ei^^hty-five years.—About three
years fince, Arthur Bibbington died at Wyndham in Con-
nedicut, aged 107 years:—And, about the fame time
Mrs. Jane Brafher died in the city of New-York, at the
age of a 102 years.—Timothy Matlack, Efq. clerk of the
Senate of Pennfylvania, has favored me with a comm.uni-
cation of the following fads, tranfcribed from a note made
by him, about twenty-four years fince—Upon reading a

paragrapii
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paragraph in a Philadelphia paper, republifhed from an

Englijlj paper, mentioning that five brothers, the fons of

oncmother,had met,whofe ages, added together, ar lount-

ed to 3 1 1 years,—his mother (a widow) obferved, that

Ihe had five brothers and fillers, then living—the children

of one man and one woman, whole ages, added to her own
amounted to upwards of 400 years—He alfo mentions,

that there were then living, of the brothers and lifters of

his father, fix perfons—the children of one man and one

woman,—whole ages added together amounted to 426
years; all of whom were born in weft New-Jerley—At
the fame time, his wife obferved, that her father had fix

brothers and fifters—the children of one man and one wo-
man,—all born in Pennfylvania and then living,—whofe

ages added together, including his own, amounts to 470.
To thefecircumftances, his mother added, that flie and her

two fifters had borne thirty-feven children; ofwhom thir-

ty were then living,—and the youngeft of them, feven-

teen years old. Hence it appears, that the mean age of

thefe nineteen perfons—who may be confidered as of one

family—exceeded fixty-eight years. Mr. Matlack adds,

that he is not certain whether any of his father's brothers

be now living; although fome of them were alive, within

a few years paft : But, that the laft of his mother's fifters

died four years fince, and the laft of his w^ife's uncles di-

ed within a few months paii.*

But
Ad£tional Injlancet tf Ltngmity, in America.

* On the dth of Februan-, 178", died in Pennfylvania, in the 105J year »f his age, Jacob
Vifmcr, a native of Germany. In C^een Anne's rtign, he emigrated to N. Ci'.roHna, where
he livtd ten years; after which he fettTtd in Bucks county in Pennfylvania, where he marri-

ed his third wife, witliwhom he had 170 (.hildren, gnnd-children and great grand-children;

and left hi< widow, about 84 years old.—He muft iiave refidcdin An'.erica, at Uaji 72 years.

Zachariah, regent of the Muhegan tribe of Indians, died in his Wigwam, in Pomfchang
near Norwich, in Connetfticut, in the ico year of his age—in tlie year 1787.

Mrs. Hannah Fbgg, died at Bofton,at the age of 102 yvart.—in the year 1787.
Dr. Bernard \'anlcar died in Delaware county, Pcnnf) Ivania, in the 104th year of hit age—

ID the year 179c.

At Exeter in Ncw-Hampfhirc, in 1790, Mr. Thomas Hayley,—aged loi years.

At Southboroiigh in Maflachiifetts, in 1 79c, Mrs. Newton,—aged 106 years—Her mother
liTcd 113 years, and ber filter lOJ years. At
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But numerous and remarkable inflances of American
longt -ity are, by no means, confined to the Northern and
niiddle ilates. On the authority of two gentlemen of re-

fpedlability and obfervation one from Virginia—and the f
other from North-Carolina,

—

lam warranted in faying,

fuch inftances occur in thofe ftates, as induce a belief,

that their climates are favorable to a long duration of hu-
man

At Thomfon in Conneifticut, in T790, Mr. Henry Elthorp—aged T05 years.
At Albany, in the Uutc of New-York, in 1790, Mr. AhmhamVanverts,—aged 124 j'ears.

At Haft-Huddon, in Mairacliufctts, in 1790, Mr. Weeks ^^'illiams,—aged looycars.
At Windham in Conneelicut, in 1788, Mr. Arthur Ribbini—aged 1 10 years and ten

months.
At Chefterfield in Virginia, in 1788, Daniel Nunally—aged 105 years.

At Wilmington in the ftatc of Delaware, in 17 89, Mr. Chrillopher Hendritkfon,—aged
upwards of 100 year?---He was one of the firfl: Swedifli fettlers on the Delaware.
At Northampton in Mafl'achul'ett^, in 1788, Mr. Jofiah Clark—aged 92 years. He was the

youngeft of 1 1 children (fix fons and five daughters,) three ofwhom lived to be above 90,
four above 80, and three above 70 years of age. From the Cixfons, only, have defcended Iij8
children, grand-children and great-grand children; 925 whom are now living.

At Dover in New-Hampfhire, Mrs. Alargant Wight, in 1787—aged 102 years.

In Berks county, Penni'ylvania, in 1789, Joi'eph Mountz,—aged looycars.
At New-London, Conneditut, in 1789, Mrs. Dowfctt,'--agtd 102 years.

In the city of New-York, in 17S9, Mrs. Elizabeth Lynch,—aged 104 years.

At Great Harrington, in Mafiachufetts, in 1789, Mrs. Chapman,—aged 101 years.

In South-Carolina, not long fince, Mrs. Dedcot,—aged upwards of looycars; Mrs. MafTey,
aged 102; and Mrs. MafTcy's nuiie, aged 115 years.

I am indebted to Jonathan Williams, jun. Efq. one of the Secretaries of the A, P. S. for the

following inrtances of American Longevity, which he was fo obliging as to tranfmit to nie,

from Richmond in Virginia, in June lait viz.

Abraham Eades, now living in Albemarle county Virginia, is lio years old.—His wife died
at 100, and they were married 80 years.

A man of thename of Ifc, Monongalia county Virginia, is now living— 106 years old.

A Mr. Crafcon, King and Queen county Virginia, is IC4 years old, now living.

John Dance, of Ciiellerficld county Virginia died at I aj years old. He began to cut teeth

before bis death.

I Dr. IVUUam/on.. This Gentleman has given me permijjionto make ufi ofibefolloiving letter, on this

occajton.

S I R,
It is not pofUhle to give a general rule virhich fliall apply tc the feveral parts of North-Caro-

lina, in anfwer to your queflions concerning the] duration of human life in that ftate. Tntheeafl-

crn part of the Ifate, within fifty or fijttj miles of the fea, where the country is flat and there

are many marfhes, the inhabitants are much affli<fted during the fummer and autumn by inter-

mitting and other bilious fevers. During the winter, as the coldisfeldom intenfi- and by no means
conflant or certain, the inhabitants in general are not fufficiently careful to defend themfelve*

againft the cold: hence many, in the vigor of life, men efpecially, are cut off in a few days
liy pleuritic or other inflammatory fevers. Such is the ftate of the fluids in thofe who have been
reduced by intermittents during the autumn, that they feldom refill inflanimatory fevers.

Time and obfeivation will doubtlefs teach the inhabitants, by keeping themfelves dry and
warm, to prevent what they cannot readily cure. There are inftances neverthelefs of a coii-

fiderable degree of old age, in that very climate. In the weflern parts of North-Carolina, to-

wards the mountain, the inhabitants enjoy a great degree of health. Many of them have ve-

ry numerous families and attain to old age. As that country was long the refidence of a ma-
ternal anceftor, I have probably been more attentive to the grogrcfs of population there.

Wc
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man life. The fame may be obfcrved, *A'Ith rcfped tot
South-Carolina and Georgia, in which fiates the climate

is falubrious; although lovv, flat parts of the country,

and ibch as lie in the vicinity of the rice and indigo fwamps,

as well as the bad quality of the water in fuch fituations,

render fome parts of thole countries unhealthy.—Even in

Eaft-Elorida (if Captain Bernard Romans is to be credit-

ed), the climate is very healthful—St. Auguftlne, the

capital

V/c have fome reafon for believing;, tliat on the wed fide of the ^pellachlan mountain, in the

territory ceded by North-Carolina, the period ofhuincnlife may Lc extended to what would

be called a great length in any pai t of the world.

In that country, there are few marflies or ponds of ftapnant water. The foil is dry, and lime

flonc abounds every where : the water is confcquently very good.

In or near the latitude of 36 degrees, we are neither to expeft the extremes of heat nor cold ;

but we have nof ed caufes in this very latitude, which are very injurious to health : thefe caufes

however do not exiit in the tcur-try of which lam fpeaking. 'i'he Apella;liian mountain eficclu-

nlly protecf.s the inhabitants from the moif> and cold eafterly winds with which we n.re afflidled

in the Atlantic Hates; and the Korth-Wefl wind, in fuch a latitude, at fuch a diflance from thvi

ocean and on the weft fide of thofc greiit mountains, has little of that piercing quality by which

it is dilf inguiftied in this part of the world. From the circumftances mentioned you would in-

f( r, and operience fupports the iiif.'rence, that the inhabitants of that country arc neither af-

flieled with intermittingfevers, inflammarory fevers, confum.ptions, nor other difeafes, which

are ulu^lly induced hy lieat and nioiflure or ly afudden check to the j)erfpiraiion. As no pait

of that coi'intrr- has been fettled much ncre than twenty years, we ;;rc not to exped many in-

ilances of extreme old age, among tlie inhabitants; but appearances are in favour of long life.

In the year i 781;, Jonathan Tipton died, in Walhingtc n County near Halfton River, aged lo.j

ycars : he had lived there 20 years. Benjamin Cobb, Val. Sevier, and others, have been mention-

ed to me, as pcrfons now living in that country, above 90 years old, who enjoy perfeifl licalth ;

and ride about, as ufual, in purfuit of bufineis or amuftmcnt.

J am Sir,

With the utmofl refpciSl

Your obedient Servant,

Philadelphia, 17th March, 1791. HU. WILLIAM.^ON,,

f The author of a vrork, entitled—"An hifiorical account <^f the rife and progrefs of the

Colonies of South-Carolina and Georgia" (printed in London, in 1 7 79,) obfcrves^

that in South-Carolina, in the months of July, A uguil and September, the heat in the fliaded

air, from r.oon to three o'clock, is often between 90^ and 100° : but, that fuch extreme heat is of

fiort c'urrtion. He favs, he has iecn the mercury, in Fahrenheit's Theremometer, rife in the

Tiadc to 96'' in the hott'efl-, and fall to 16" in theconleft frafonof the year; and that others have

ohfervcd it r.shigh as iCo" ai-d ?s lov.' as io°—He obferve^ that the me;in diurnal ])ent of the dif-

ferent fcafons, in South-Carolina, basbcen, upon the moft careful obfervation, fixed at 64° in

l'pj:ii'p, 79° in furr.mer, 72" in .autumn, -.^nd 52° in winter; and the n-.ean nocturnal heat, in

ih.ofe feafons, at 56^ in fpring, 7.':'' in fummer, 6t° in autumn, and z/i° in winter: The mean
ten-peraiure of th.c rir is, therefore, in Sotith- Carolina, lat'eall, in the level and maritime

parts of the (late) /).i", which is 11^^ lefs tb;:n whr.t Dr. Rufh mentions to be the (landard tem-

perature of the air, in the city ofrhiladelpiiia, viz. J2^^
—"It has been obferved (fays the

author of the hifory of Crroiinn, t-c.) that, in proportion as the lands have br-tn cleared and

jniproved, and fcopc given for a more free circulation of air, the clin-ate has hkcwife become
more
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capital of that province, is, in his opinion, as healthy a

fpot as any on the continent. He aflerts, that the Spanifh

inhabitants lived here to a great age ; and that the people

of the Havanna confidered it as their Montpelier, fre-

quenting it for the fake of heaUh.—According to Captain

Romans, the climate of Weft-Florida agrees, in every re-

fpeft, with that in the Northern divifion of Eaft-Florida ;

excepting that the winters are fomewhat more fevere, in

the former—He fays there were fuch inftances of longe-

vity in Well-Florida, as were not to be outdone in any

part of America. Yet circumftances, fimilar to thofe

which render ipariiculsirJtiuatiofis, in fome of our Southern

flates, unfavorable to health,—produce fimilar effects in

fome parts of thefe two provinces ; though in a greater

degree. Clavigero (in his hiftory of Mexico) afferts that

Calmecahua, one of the Tlafcalan captains who affifled
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more falubrious and pleafant. This change was more remarkable in the heart of the country,

than in the OTar;ViOTf parts, where the beft plantations of rice are, and ivhere luater is carefully

prefcrvedto cverjloiv the Jields : yet even in thofe places, cultivation has been attended with falu-

tary cffetSls—t-ime and experience had now taught the planters, that, during the autumnal
months, their living among the low rice plantations fubjedted them to many diforders, from
which the inhabitants of th.^ fa*//a/ were fH/zVf/y ?xcot/>/.- This induced the richer part to

retreat to To-zcit, during this unhealthy feafon. Governor Ellis has mentioned that, on the 7th

of July, while he was writing in his piazza, in Savanna, the Mercury flood at 102*' in the

Ihade ; that it had twice rifen to that height, during the fummer, feveral times to loo" and,

for many days together, to 98" ; and in the night, it did not fink below 89°, He had the

fame thermometer with him, in the equatorial parts of Africa, in Jamaica, and in the Lew-
ard iCands: yet it appears, that he never found it fo high in thofe places ;— its general fiadon

was between 79° and 86''. He acknowledges, however, that he felt thofe degrees of heat, in

a moif air, trore dfjgreeable than at Savanna, when the themometer flood at 84° in his cellar,

at 102° in the flory above it, and in the upper flory of his houfe, at 105°.—And he afferts,

that fev.' people died at Savanna, out of the ordinary courfe; though many were working in

the open air, cxpofed to the fun during this extreme heat, (Sue notes to the tables, N°. 11.)

The town of Savanna being fituated on a fandy eminence, greatly increafes the heat of that

fpot: But the climate of Georgia, in general, like that of South-Carolina, is more mild and
temperate in the inland, than in the maritime parts. And the late Dr. Moultrie,—who re-

fided, and pracftifed phyfic with great reputation, in South-Carolina, fifty years—was of opi-

nion, that Charlellon is as healthy a fpot, as any upon earth.—A writer, in a late Charleflon

paper^whofubfcribes the fignature H. L. and dates from St. Johns, Berkeley, (fuppofed to

be Henry Laurens, Efq. ) fays he has frequently heard Dr. Moultrie declare that opinion : and
this writer gives the names of fifteen perfons, who had died in South-Carolina, within a fhort

time paft, whofe ages average 83^ each :—three of the fifteen averaged 105 J years, each.

He mentions, alfo, that a great number of other inftances might be adduced, of perfons who
within his own memory, lived to the like great ages;—feveral, upwards of lOO years.

On the whole, it is evident—that, in South-Carolina and Georgia, the flat, marfiiy parti

of the country, and the artificial fwamps which the culture of Rice and Indigo render neccffa-

ry,—are, only, unhealthful: but that high, airy and dry fituations, in thofc ftates, CJpcri-

cnce no fuch cffed, from the hsat of the climate.
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the Spaniards, in the conqueft of Mexico, lived 130 years.

He alfo makes mention of a yeHiic, who died in that coun-

try at the age of 132 ; and of a Francifcan, who died in

Somberete, aged 1
1
7, making preachings to the people,

until the laft month of his life. " We could (fiiys this

author) make a long catalogue of thofe, who, in the two

centuries paft, have exceeded one hundred years of lite,

in thefe countries :—particularly among the Indians^ there

are not a few, who reach 90 and 100 years
;

prefcrving,

to old age, their hair black, their teeth lirm, and their

countenance freih."—Don Ulloa (in his Noticias Amcri-

canas) fays, that, in general, the American Indians live

to a great age.—This longevity, attended in general with

uninterrupted health, is thought, by fome writers, to be the

confequence in part of their vacancy from ferious thought

and employment, joined alfo wnth the robufl: texture and

conformation of their bodily organs. If, continues this

writer, the Indians did not deflroy one another, in their

almoil perpetual wars— and if their habits of intoxication

were notfo univerfal and incurable, they would be, of all

the races of men who inhabit the globe, the mofl: likely

to extend, not only the bounds, but the enjoyments of ani-

mal life, to their utmofl: duration.

In the courfe of thefe obfervations, I have endeavoured

to fhew— and, I flatter myfelf, not altogether without fuc-

cefs,—that the probabilities of life, in all itsJlages^ from

its commencement to the utmoft poffible verge of its du-

ration, are higher in thefe United States, than in fuch Eu-

ropean countries, as are efleemed the moft favorable to life.

And, if this pofition be well founded, it follows—that the

bodily conflitutions of the American people are proporti-

onably healthful. For, although it may be deemed pro-

blematical by fome, whether an extraordinary degree of

\igor, in the fyffem of the human body, affords a greater

probability of attaining to extreme old age, than, ir^^mi-

paribus.
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paribus^ is annexed to a more delicate frame;—yet it will

not admit of a doubt, that a great portion of vital energy
and ftrength muft neceflarily exift, where the probabilities

of life are high throughout all its periods—from the birth,

until the ufual term of its duration be compleated.

The climate of much the greater portion of the ITnited

States furniihes great degrees of* heat and cold, in their

refpe(Slive feafons ; but neither of the extremes is of long
continuance. Our climate is alio veryf variable, the tem-
perature of the atmofphere heing liable to great and fud-

jden vicifTitudes. Neverthelefs, taking the whole routine

of the feafons, we enjoy a lar^;^^e proportion of fine and
moderate weather ; with more days ofJ flm-fhine and
ferene fky, than, perhaps, any part of Europe exhibits.

A very confiderable part of* France experiences greater

G 2 extremes

* Dr. Rufli has noticed—in his account of the climate of Pennfylvania—that *' the greateft
degree of heat upon record, in PoilaJeifhia, is 95^^ :" but the obiervations made at Spring-
mill (13 miles from Philadelphia, in lat. 40*^'. g',) fhew-.-thatithe Mercury rofe to 96°, at
•ibat place, on the 3d of July, 1787 ; yet the mean degree of heat, during that day, was only
85^8-10. See Columbian Jviag. for Augufl 1787.

f Dr. Rufli—in his account of the climate of Pennfylvania—has cited the authority of Dr.
Huxam, to Ihew—that the.hcahhieft feafons in Great-Iiritain have often been accompanied by
the moft variable weather. And Dr. T. Bond--in his oration before the Philofophicai fociety,
in l782---remark5, that " we live in a healthy, though the mofl variable and aftive cHmate,
in the imiverfe"— " Hiftory (heobferves, further) and the firft fettlers of this country aoree,
that the native Indians of North-America were found, by the Europeans, to be a flout, hai'dy,
brave, virtuous, hAltliy, and remarkably long-lived people." After other obfervations on
this fubjeA, the Dodfor continues thus---" I am fenfible this opinion, of the advantages re-
iulting: from a changeable atmofphere, ii counter to the common notions of mankind >—it is

neverthelefs true, and adopted by the befl; writers ;—and not only confirmed by meteorological
and morbid regifters, and the. general laws of creation ; but will further fland the tell of hif-
torical enquiry."

\
" The month of May, 1786, willlong he remembered, for having furnifiied a very un-

ron^imon inftance of the abfence of the fun for fourteen days, and of confiant damp or rainy
weather."—Dr. Rufli's account of, &c.

* Mr. Jefferfon (in his notes on Virginia) makes mention, that, "at Williamfburg, in
Auguft 1766, the mercury in Falirenheit's thermometer was at 98'' correfponding with'zgi
•of Reaumur—At the fame place, in January 1780, it was at 6'* correfponding with il-^ bel
low O, of Reaumur At Paris, in 1753, the mercury in Reaumur's thermonieter wa-! at lo\
above o; and, in i 776, it was at 16 below o:—the extremities of heat and cold, therefore,
at Paris, are greater than at Williamfburg,vhich is the hotteft part of Virginia."—Captain
Romans fays—that, in Ilaft- Florida, on fome iultry-hot days in July and Augufl, he has
Jinown the mercury rife to 94° of Fahrenheit's fcale : but that, during the fummer, the gene-
ral height of thamercury wasbetween 84°, and 88°, when the thermometer was placed in the
fhade, accedible to a free circulation of the air.- -At the Norriton obfervatory (in lat. 40'.
9'. 31", and about twenty miles Weflward from Philadelphia,) the mercury in Fahrenheit's
thermometer—not expofeJ to the fun fhine, hut open to the air—was at 94^, on the j;th ot

July, 1761^ ; which was the greatell hcighc it had ever been obfcrved to rife to, at that place.

(frons
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extremes of heat and cold, than the United States In gene-
ral : yet we find that country to be more favorable to fe-

cundity and life, than England, where the fummers
and winters are fiefs intemperate. And in the Swifs Can-
tons and Sweden, where the frequent and fudden changes,

in the temperature of the atmofphere, are verylimilar to

the viciffitudes which prevail in our own climate,—the na-

tives are a hardy, vigorous and healthful people. Accord-

ing to M.Catteau, in his general view ofSweden, the win-

ters in that country are long, dry and extremely cold
;

the fummers fliort, and exceedingly hot ; and the inha-

bitants experience a rapid change from the former of thefc

feafons to the latter, fpring and autumn being almoft un-
known to them. The pure and fharp air which the Swedes
breathe (this writer further obferves,) renders them vigo-

rous, and preferves them from epidemical difeafes : and

he refers to a memoir publiflied by M. Wargentin, to

fhew, that there are numerous inftances of their attaining

to a very great age. The

(From a letter dated July 26, 1769, from Mr. Rittenhoufe, to the late Rev. Mr. Barton -pe/tej

W. Barton.)—Dr. Rufh, in his account of the climate of Pennfyivania, obferves—that the

mercury in Fahrenheit's thermometer flood at 95". on the 15th of Augull 1779, at Philadel-

phia, (which is the higheft deg^rce to which it has ever heen known to rife in this city;) and
that it fludluated between 93°. and 80". for mnny weeks. The Docftor fays it flood, for feve-

ral hours, at 5°. below o, in January 1780, at Philadelphia ; and, during the whole of that

month, excepting one day, it never rofe to the freezing point, in the city.—It appears by-

Mr. Wigglefworth's thermometrical obfervations — (puhiifhed in the memoirs of the Boflon

Academy, for the year 1783J that, at Cambridge in Maflachuiretts, in Auguft, 1780, the

mercury was at 92°. of Fahrenheit's fcale.

f I have fdid " h/s intemperate"—Tht climate of England is, by no means, a temperate

one. That country not only experiences great extremes of heat and cold ; but the weather is

remarkably variable and inconflant, with very frequent rains: The tranfitions from heat to

cold, and from moifture to drynefs—and -vice •verfa—are fudden, and confiderable in their

degree. On the iSthof June 1788, the mercury, by Fahrenheit's fcale, was at 88°. in Lon-
don ; and, on the 30th and 3rft days of December, in the fame year, it fell to 4f at the city

of Canterbury—On the 5th of January following, the mercury was at sh at tln^ latter place.

The weather was very levere, in England, from the 21ft of December 1788, to the nth of

January 1789; during which term, the mercury rofe twice to 44*. and once to 45°. Even at

Sienna in Italy—in lat. 43°. 10'—during the fame interval of time, the mercury fell, on the

31ft of December 1788, to 10°; and, on the nth of January following, it rofe to 53°.

The obfervations at Canterbury and Vienna, were taken from two Sixian thermometers.

(See Gent. Mag. for February and May, i789.)---Iairo find, that, on the 21ft and 22d days

of laft June, the mercury was at 86**. in London, by Fahrenheit's thermometer : and an En-
glifh gentleman affures me, he has known a frofl happen, in England, in the laft week in Ju-
!y---Dr. Rufh, in his accounf of the climate of Pennfylvania, mentions Mr. Rittenhoufe's hav-

ing informed him, that he had never pafled a fummcr, during his relidence in the country,

without difcovering froft in every month of the year, txcepting July,
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The winters, in our own country, J brace and invigo-

rate the bodies of the people : and the genial warmth of
ourfummers increafes the* generative principle of animal
nature :—the cold is accompanied with a pure and f elaftic

atmofphere ; and, during the continuance of the greateft

heats, the air is frequently J corrected by thunder-gufts

and plentiful Jfhowers of refrcfhing rain.—The face of the

country, too, is of fuch a nature, as mud contribute to the

falubrity of the climate—The United States are, in gene-
ral, diverfificd with hills and vallies, mountains and
plains : and AriAotle obferves, that people do not feel

the effeds of age fo foon, in hilly, as in flat countries.

What has been premifed, concerning the longevity of
the inhabitants of thefe flatcs, will, I prefume, be an am-
ple refutation of thofe writers, who, influenced by Euro-
pean prejudices, or confidering the fubjed: in a fuperficial

manner, have aflerted, that the Americans are not fo long-
lived as the Europeans.

On the whole I truft, that the points, which it was my
principal defign to afcertain, have been fatisfadorily efl:a-

blillied. With a view, however, to a farther illuPtration of
this interefting fubjed, I have formed the tables (which
are annexed hereto,) {hewing the numbers dying annually

out

I Zimmerman, treating of the effefls of a cold climate, fays— " Frigoris igitur percnnitas,

ct artus, et Integra corpora, comprimendo corroborat, eilicitque ut naturam longe firmiorem,
valentiorcmque induant."— Zool. Geograph.

* From a tabic of the haptifms, marriages and deaths, at Paris, from 1745 to 1766 (hoth
inclufive,) the Count de Buifon has fnev.'n,—tliat the months in which the greateft number of
children were horn, are March, Januaiy and February; and that thoii in which the feweft
were born, are June, December and November : from which circumftance, he infers—that,

in the climate of France, the heat ol Summer contributes to the fuccefs of generation.— (Sup-
plement to his nat hift.)

f " The air in Pcnnfylvania, when dry, has a peculiar elafticity, v.-hich renders the heat
and cold kfs infupportabic than the fame degrees of both arc, in moifter climates. It is only

in thofe cafes when fummcr-fhowers are not fucceeded by North-Weft winds, that the heat of

the air becomes oppreifivc and diftrefiing, from being combined with moifture." Dr. Rufli'j

account of, &c,

^
'* The heat of Summer feldom continues more than two or three days, without being fuc-

cecdenby ftiowerjot rii'i, accompanied fometimes with thunder and lightning, and afterwards

with a North- Weft wind,— which produces a coolnefs in the air that is highly invigorating and
agreeable" " 'I'here are feldom more tlian three or four nights, in a jummei. in which
the heat of the air i^ nearly the fame as in the preceding day. After the warme.l days, the

evenings ate generally agreeable, and often delightful."—Dr. Ruih's account of the clim.at«

cf PeaBfylvaiua.
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out of I GOO perfons, in the city of Philadelphia, and the

town of Salem in Mafiachufetts, at eleven dilTerent peri-

ods of life. The table for Philadelphia, (No. i.) is con-

ftruifted from the hills of mortality for the congregations

of Chrift-church and St. Peter's in this city, forf twenty-

two years; viz. from Chriilmas 1754? to Chridmas 1790,
exclufive of fourteen years during that term. And the

table (No. 2.) is formed from the bills for the fame con-

gregations, for the years 17S2, 1788, 1789 and 1790:
from which it will appear, that, although one-eighth of
the whole number, in the bill for 1782, are Itated 10 have
died of the fmall-pox, the mortality has been lefs, taking

the medium of thefe four late years, that^ the medium of
eighteen preceding years gives it.—The table for Salem,

in Maflachud'etts, is formed from the bills of mortality,

for that town, for the years 1782, 1783, 1788 and 1790:
But I have before obferved, that the years 1782 and 1783
were unufually fickly; and thiscircumiiance has, no doubt,

exhibited the probabilities of life too low, for that tovn;

efpecially, as I find the bill for 1788 makes the probabilities

confiderably higher, than the average of thofe four years,

1 have alfo given a general table of the probabilities of life,

at the fame periods of its duration,—formed from the efti-

mates of the Count de BufFon ;—one for the city of Paris,

alfo from the eflimates of that celebrated author ;—and,

likewife, tables for fundry other cities and places ; which
I have taken from thofe fubjoined to Dr. Price's eflay on
the expe6:ations of lives, and adapted to the fame fcale and
the fame periods of life, as the others.—Belides thefe, I

have ftated the proportions dyin^, annually, out of the

whole number of the living, in a variety of places ;—and

the

f I was favored with thefe MUs hy Michael Hille^'jas, F.fq.—The earliofl is from Chriflmas
J 754 to Chrlftmas 1755 ; and the lateft is for the lad; year, erdinj;; at Chriftrnas. Mr. Hil-
Ic^us furniflied me with two others, viz. for the years 1 756 and i 759; making, in the whole,
twenty-four years : but, as tlicre appears to liave iieen dnieiyey.h.irra'iiii'rvdegrteof mortality,

among children under three years of age, during thofe years,---! left them out of my calcula.-

tions. The bills for twelve other years, between 1755 and 1790, cpuld not be obtainevl.



DURATION OF HUMAN LIFE. s-6

the proportions of thofe Vv'lio die, after compleatlng the

8oth year of thtir age, out ot looo annual deaths^—for

various citks, towns and countries.—A comparifon of the

refults of thelc fcveral tables, furniflies very interefting

Gonclufions, in regard to the fubject of the foregoing ob-

fervations.

Although, in treating this fubject, I have protra(fl:ed

my obfervations to a greater length than I had dcfigned,

—

I cannot conclude without remarking, that the refult of

this iavcfligation has afforded me great pleafure. — Muft
not the mind of every American citizen be impreffed with

gratitude, and glow with emotions of a virtuous pride,

when he refled:s on the bleffings his country enjoys? Let

him contemplate the prefent condition of the United

States,—enjoying every advantage which nature can be-

ftow— inhabited by more than three millions of the free-

eil people on earth—and poffefling an extent of territory

amply fufficient to maintain, for ages to come, many ad-

ditional millions of freemen, which the progreflion of its

population is fupplying, with wonderful celerity;—^let

him, alfo, contrail: this fituation of his country, with the

condition in which it was found by our anceftors, fcarcely

two centuries ago;—and it will be impoflible for him not

to experience, in an exalted degree, thofe fenfations, which,

patriotifm and. benevolence ever infpire!

I am, Dear Sir,

With great Refpedt,

Your affedlonate Nephew,

W. BARTON..
Philadelphia, March-'

i']th^ ij<^i,

TABLES^



5.6 OBSERVATIONS on the

TABLES, (hewing the ProbahiUtics of the Duration of Human Life, from the Birth up to

ninety yjars of age—for divers intermediate Periods of Life;—at the City of Philadelphia,

and at the Town of Salem in Maflachufctts; and alio in fevtral parts of Europe.

(jEnkral Table of the Probabilities of

..ifc, from the Calculations of M. 7%/9/;.
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The numbers of thofe who die, after corr.pleating their 8oth year of ag;e—proportioned to

the whole numbers of Annual Deaths;—at the following places, refpedivcly ; viz.

Names of the Places.
Proportions, out of looo

deaths.

1. Ipfwii h-hamlet. MafLchufetts lo years,

2. Parifh of tioly-Crofs, Great Britain,

3. Hingham, IVIalTachufetts—54 years,

4. Corinedicut—the whole flate,

5. Milfcrd, ConnecTucut—ii years,

6. Europe, averagcJ, according to Mr. Kerfscboom,
7. The Pais de Vaud, in Switzerland,

8. A country parilh in Brandenburg,
9. Northampton, Great Britain,

10. Br t flaw, according- to Dr. Halley,
11. Paris, dcducling children fent to the country; M. BufTon,

X2. Norwich, Great Britain,

\2,- According to M. Buffon's^,f/2fra/ tabic,

14. Berlin,

15. Salem, Mafiachufett;^— 1;88, 1790,
16. Philadelphia— 1782, rjSo, 1789, 1790,

C London—according to Al. Buffon, See note fj

J

'' \ Do. according to Dr. Price,

18. Edinburgh, do.

19. Vienna,

la
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The proportionate numbers of Annual Deaths, to i«o Annual Births; at the follow iuj'

plates, rclpedively ;—viz.

Names of the Places.

1. Salem, in MnfTichufctts, for 1782 and 1 783—including the
ftill-born in the number of (ieaths,

2. Hinc;ham, in IVIaflachufcttf, for 54 years,

3. Philadelphia—City and' fuburbs,

4. The kiiigiloni of Pruffia, for 4 years, ending in 1718,
5. The lilaiid of Madeira,
6. All tlickiny of Pruflia's dominions in Germany, &c. exclu-

five of PruiFia ; 4 years, as above,

J".
The kingdom of Prullia, in 1766,

8. Sweden, for 1774, 1775, 1776 and 1777,
9. France, from 1754 to 1763,
10. England,
11. Cityof Brunfwick, in Germany— I764andl767,
12. The Illandof Corlica,

ij. Manchiller, in Great Britain— 1764, 1766, 1768, 1771,
and 1777,

34. Dantzic— 1717, 1718, 1720 and 1721,
15. Koningfbcrg— -1766, 1768,
16. Duchies of Holftein and Slefwic— 1765, 1767,
17. Whitby, in Yorklhire, Great Britain— 1767, 1768, 1772

and 17:7,
18. Norwich, Great Britain— 1768, 1774 and 1777,
19. Denmark and Norway, in 1764 and 1765; and do. includ-

ing the Danllh dominions in Germany, in 1766,
ao. Paris— 14 years, viz. from 1771 to 1784.—M. de la Place,

ai. Do.— 22 years, viz. from 1745 to 1766. —M. dc Buffon,

32. City of York and fuburbs. Great Britain— 1768, 1770,
23. Paris, 1781, and 1782, M. de la Place,

24. Do, according to M. de Bu/fon,

25. Do. according to Dr. Price's llatement of the numbers
of births and deaths, there,

26. Copenhagen— 1765, 1766, 1767, 1771, and 1772,
%j. Cityof freybcrg, in Saxony—for a whole century, ending

in 1717,
38. Paris—from 1764 to 1773, bothinclufive, and 1775, 1778,

according to Mr. Andcrfon,

29. Chefter, Great Britain

—

4 years,

30. I-iverpooI, Great Britain—5 years,

31. Norwich, Great Britain—30 years,

3», Brcflaw, in Slleila,

23, Vienna,

34. Copenhagen,

3.J. Northampton, Great Britain,

36. London— 26 years.—From the bills of births and deaths,

di'.ring that term,

37. Berlin—5 years, ending in 1759,
38. Rome,
39. Araflerdam,

40. do. from 1 764 to 1768, both inctufive, and 1771, 1772,

Fo roo Births,

do.

do.

do.

do.

do.

do.

do.

do.

do.

do,

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

49
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fn) Out of 193 deaths, In the congregations of Chrift-chiirch and St. Peter's, from Chrift-
mas 1781 toChriltmas 1782,-24 diea of the fmall pr.x, %\ of purging and vomiting, and 27
of fits andconvulfions. The average number of licaths, in the fame congregations durinT
th^''y'^s''s 178S, 1709 and 1790— is only 145; and not quite 145. 7-8, during the 22 year*
from which the tabic for Philadelphia N". I is formcd—Tlie deaths^ therefore, in 1782, exceed-
ed the average number of thofe for the 22 years, in the propjrrion of Ij6 to loo : and, con-
fequ-'utly, the yean 782 was unufally fickly in Philadelphia, as well as at Salem in iVIaiTkchii-
fctts. Intheyear I7S^), alfo (viz. from Ciirillmas 1788 to Cliriftmas i 789,) out of 164 per-
foiis, who died in the congregitions of Chritl:-church and St.'Petcr's, 2i) died of the meafles.
Fromtiiefe circumilances, it is reafonalile to fuppofe—that even they^foWtable fur Philadelphia
gives th^ probabilities of lifetoo.ow, for tiiiscity; becaufe, out of the _/i:/r years above nun::-
on- d, one was more lickly than common ; and, during another, near one eighth of the deaths
from which that table is formed, were occafioned by a diforder not annually epidemic. In
the year 1782, there died between the age of 80 and 90 years, out of 198,—3perfon5; in 1788,
out of 126,— i; in 178;, out of 164, 3; and in 1790, outof l45,--5; heing, in thewhole,
12 out of 6li : and this gives the proportion of 6 perfons, out of 1000, attaining co 90 years of
age.

I'd J The meafles having been very mortal at Salcra, in 1783,—that year hns been omit-
ted, in calculating the proportion of deaths for the firil twenty years of the ages.

fcj The number of deaths at Salem, exchifive of the ilill -born, durini"- tli; years i''^!

1783, t78<;—av raged 1674 per annum; and the number of thofe who died between 80' and
90 years of age, during tile lame term, averaged 4 per annum— Phis gives the proportion or
thofe dying, between the 80th a'ld 90th year of life, in that town, as 23. !-?8 out cf 1000 dedths.
'J'he bills for 1782 and i 783 do not notice any deaths, a/lcr 90 years of age, and this is aifj the
cafe, with the bill for 178; : but, in tlie two former, the hlls of agos comprtlien 1 _:,6 death

i

of " agss uniiwwn,'^ and, in the year 179c, tliree furvived 90 years of age.———See the tabic
for Salem, for the year 1 790.

(./) Out of 191 deaths, from which this table is faund, two were between the age of 90
and 100 years, and i at 103 years*

/.-y According to M. Buifon, the proportion of deaths, at Paris, in the twonrH: years of
life, is 313, 21 out of 1000; and, at London, 334. 59, out of looo. The number of deaths, he
obftrves, is greater at Paris than in J^ondon, from two years of age to five ; lels at Paris than
at London, between 5 and jo years ; pretty nearly equal, in both cities, between 50 and 60

;

and much greater at Paris than at London, from the 60th year of age to the end of life —This
Ihews, continues M. Bu.fon, that o/i a^rtf is, in general, much lefs in London than in Paris :

for, outof lOoo perfons, 2i2died after conipleating their 60th year, a^ P iris ; whereas, only
138, out of 1000, died after that age, at London. --'I'lic continual fimply ofpe-jple, mofily froni

about twenty years of age and. upwards, which great cities draw from the co^nirv, gi/cs the
proportion of thofe who die at oil art, m fuch cities, much higher than the number of thofe

torn in them would give. Hence the favorable appear.mce, with relpect to longevity, which
many great cities exhibit, is extremely fallacious: and this obfijrvation is particularly apnlica-

ble to London, where the concinual diminution of the; number of its inh ibitants, occafionedby

the great excels ofdeaths beyond the births, renders fuch fupplies neceiiary, tolupport its po-
pulation.

(y) The ftill born are included, in the number ofdeaths.

(gj This town contains, according to M. de ijufton, 2337 inhabitants.

(bj From the ill of July, 1790, to the iff of July 1791, the number of deaths at Savan-
na, was in the proportion of one out of every 31 7-10 of the total number of lubite inhabitants

(exclufive of Mariners and Sojourners) in that city. It appears by the cenfus, that, in Janu-
ary 179I) Savanna contained 1712 white inhabitants.—

(ij Berlin contains, according to Dr. Pnce, 134,000 inhabitants,

(j) Dr. Price fuppofes th-. p.oportion of a-inual d^-'aths to the whole number of the livinc; in

Edinburgh, to be nearly tlie lame as in London— I havo therefore given the proportion of"0115

to twenty-fix, fnr both cities; and my reafons for affuming tfAs proportion— which di.ftrs

conOderably from that ftated by Dr. Price— will appear, in the courfe of the foregoing obfcr-

Tarions.

—

(kj By the London Bill of Mortality, made up from the 1 6th of Dec. 1788, to the lith

Pec. 1789, it appears—that, in the 123 pariflies in Loidon and Wellminfler, and the 23
Oi//-/'^'"i/^^-' in M'^ldlefex and Surry, 20,7^9 perfcnswtre buried within the year. Of this

number, thofe who died after complcating the fcvcral periods of age, after mentioucd, give

the following proportions, viz.

(Ij This town contained, in the year 1770,— 16,380 inhibitaiits, Out
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Out of 1,000 deaths, there died—upwarda of lOO years of age. 0. 4S

Do. 90 .^.66
Do. 80 43. 66
Do. 70 76 34
Do. 60 l^'"'. 46
Do. 50 i27- 7*
Do. 40 jj'. 95

Thcfc proportions corrcfpond fo nearly with thofe given by M. BufTbn, in his efiiniare of

the probabilities of life, for London, as to indue c a bcief, thai the talculatlons of that cele-

brated Pluiofophcr may be depended upon, iu this inftance.

N'^. VIll.

ExtraSi of a Letter from Andreiv FAUcott^ to David
RiTTEN' HOUSE, Ej'q. dattd at P'lttjhurg^ i^oi)ernhcr ^th

1787, co7itaining ohfervations made at Lake-Erie,

Read Nov. /'^ N the thirteenth of lafl month, while we lay
ai, i7<io

\^J on the banks of Lake- Erie, we had an
opportunity of viewing that fingular phenomenon, by Sea-

men termed looming. It was preceded by a tine Auro-
ra-borealis, on the evening of the 12th :he 13th was
cloudy; but without rain : about ten o'clock in the morn-
ing, as I was walking on the beach, 1 diicovered fome-
thing that had the appearance of l.ijd, in the direction of
Prefque-lfle; about noon it became more confpicuous and;

when viewefl: by a good Achromatic-Telefcope
. the branches

of the trees could be plainl) difcovercd trom 3 o'clock

in the afternoon, till dark, the whole Pcninfula was con-

fiderably ele\ ated above the horizon, and viewed by all

our company with admiration. There v as a fingular

appearance attending this Phenomenon, which I do not

remember to have Teen taken notice of by any writer

—

The Penin(ula was frequently feen double, or rather two
fimilar Peninfula's, one above the other, with an appear-

ance of water between :—the feparation, and coincidence

was very frequent, and not unlike thatobferved in fhifting

the index ofan adjufted Godfrey's quadrant. As fin;, u-

lar
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Jar as this may appear, it is not more fo than the double
refradion produced by the Ice~Land cryftal.—The next
morning Pi efque-lile v\ as again invifible, and remained fo
during our Itay at that pofition. Prefquc-Ille was about
twenty-five miles dillant, iis iitiiation very low.
The fame evening the wind began to blow brifkly from

about two points welt of North, and continued to increafe
till the evening of the 14th, when it was more violent than
any thing of the kind I had ever been witnefs to before,
and continued till the evening of the i6th without the
leaft intermiffion—Our tents were all bio an down, and
we were under the necefhty of fortifying our camp, by
driving pofts near to each other, firmly into the ground on
the windward fide, and filling up the vacuities with bufh-
es in form of an hedge.—During the continuance of this
wind, we frequently obferved fmall black clouds hanging
over the lake;—they had but little velocity, and were
fomeiimes exhaufled, and difappeared without reaching
the ill ore,

t rom the large bodies of timber blown down about the
lakes, it appears that hurricanes are not uncommon;
Coxe obierves in his travels throu^^rh RufTia, that the lakes
in that country are fubjed to terrible ftorms.

no, IX,
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N°. IX.

Jti account of the Sugar Mapk-tree of the United States, an:l

of the methods of obtaining ^iigarfrom it^ together yjitb

ob/c'ri>ations upon the ad-uantages both public and private

of this Sugar, In a letter to 1' n

o

m as Jefferson,

Efq. Secretary ofthe United States, and one of the Vice

Prefidcnts of the American Philofophical Society by Vt^Yi-

J
A MI N Rush, M. D. Prof'{[or ofthe hflitutes and of

Clinical Medicine in the Univerftty of Pennfytvania,

DEAR SIR,

P.ear'.Auj. "F N obcclicncc to your requefl, I have fet down
»y.J79'

J^ fQ communicate to our Society through the me-
dium of a letter to you, a fliort account of the Sugar Ma-
pie-tree of the United States, together with fuch faQs and

remarks as I have been able to colled, upon the methods

of obtaining Sugar from it, and upon the advantages both

public and private, of this Sugar.

The Acer Sacharinum of Linnsus or the Sugar Maple-

tree grovv's in great quantities in the weftern countries of

all the middle itates ofthe American Union. Thofe Vv'hich

frow in New-York, and Pennfylvania yield the Sugar ia

a greater quantity than thofe which grow on the w^aters

of the Ohio.—Thefe trees are generally found mixed with

the Beach, (a) Hemlock, (b) white and water afli, (c) the

Cucumber tree, (d) Linden, (e) Afpen (f ) Butter nut, (g)

and wild cherry trees, (h) They fometimes appear in.

groves covering five or fix acres in a body, but they are

more commonly interfperfed with fome or all of the foreft

trees which have been mentioned. From 30 to 50 trees are

generally

(a"* Fa«^9 Fcmifinca. (b) Pinus abies, (c) Fraxinus Americana, (d) Magnolia acu-

minata. "(f) Tilia /inKric.ma. (f) Populus trcmula. (g) Ji'glaiu alba (oblonga.) (b^

I'ruiius Virginiana, of Linna;ui.
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generally found upon an acre ofground. They grow chiefly

in the richeft foils, and frequently in ftony ground. Springs
of the pureft vvater abound in their neighbourhood. They
are when fully grown as tall as the white and black oaks, and
from two to three feet in diameter, * They put forth a

beautiful white bloflbm in thefpring before they fhow afin-

gle leaf. The colour of the bloffom diftinguiilies them from
the acer rubrum, or the common maple which affords a

bloflbm of a red colour. The wood of the Sugar Maple-
tree is of an inflammable nature, and is preferred upon
that account by hunters and furveyors for fire wood. Its

fmall branches are fo much impregnated with fugar as to

afford fupport to the cattle—horfes, and fheep of the flrfl:

fettlers during the w^inter, before they are able to culti-

vate forage for that purpofe. Its afhes afford a great

quantity of pot afli exceeded by few^ or perhaps by none
of the trees that grow in the woods of the United States.

The tree is fuppofed to arrive at its full growth in the

woods in twenty years.

It is not injured by tapping; on the contrary, the often-

er it is tapped, the more fyrup is obtained from it. In this

refpedt it follows the law of animal fecretion. A fingle

tree has not only lurvived, but flourifhed after Jbrty-tzvo

tappings in the fame number of years. The effedls of a

yearly difcharge of fap from the tree in improving and in-

creafing the lap is demonflrated from the fuperior excel-

lence of thofe trees which have been perforated in an hun-
dred places, by a fmall wood-pecker which feeds upon the

fap. The trees after having been wounded in this way
diflll the remains of their juice on the ground, and after-

ward acquire a black colour. The fap of thefx^ trees is much
fweeter to the tafte than that which is obtauied from trees

VOL. III. I which

• Baron LaHontan, in his voyage to North America gives the following account of the Ma-
ple tri-e in Canai'a. After defcribirig the Mack Cherry tree fome of which he fays are as tall

astlc lofficO Oaks tnd dsbig as a hogfhead, he add-. " The Maple tree is much of the fame
hcJglit and bulk. It bears no rcfcmLiar.cc to that iort we have in Europe."
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which have not been prevloufl/ wounded, and It affords

rmore fugar.

Froiutwenty three gallons and one quart of fap procu-

red in twenty hours from only two of thefe dark coloured

trees, Arthur Noble, Efq. ofthe ftate of New-York obtain-

ed four pounds and thirteen ounces of good grained fu-

gar.

A tree of an ordinary fize yields in a good fcafon from

twenty to thirty gallons of fap, from which are made
from five to fix pounds of fugar. To tliis, there are fome-

limes remarkable exceptions. Samuel Low, Efq, a Juf-

tice of Peace in Montgomery County, in the ftate of New-
York informed Arthur Noble, Efq. that he had made t'.ven-

ty poupds, and one ounce of fugar between the 14th and

23d of April in the year i789.froma fingle tree that had

been tapped for feveral fucceffive years before.

Erom the influence which culture has upon foreft and

other trees, it has been fuppofed, that by tranfplanting

the Sugar Maple tree into a garden, or by deftroying fuch

other trees as fhelter it from the rays of the fun, the

quantity of the fap might be increaled and its quality

much improved. I have heard of one fa6t whicli favours

this opinion. A farmer in Northampton County in

the ftate of Pcnnfylvania, planted a number of thefe trees

above twenty years ago in his meadow, from three gal-

lons of the fap of which he obtains every year a pound of

fugar. It was obferved formerly that it required five or

fix gallons of the fap of the trees which grow in the

woods to produce the fame quantity of fugar.

The fap diftils from the ivood of the tree. Trees which

have been cut down in the v^inter for the fupport of the

domeftic animals of the new fettlcrs, yield a confiderable

quantity of fap as foon as their trunks and limbs feel the

rays of the fun in the fpring of the year.
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It IS in confcquence of the fap of thefe trees being equal-

ly diffufed through every part of them, that they live

three years after they 2iVQ girdled^ that is, after a circular

incifion is made through the bark into the fubftanceof the

tree for the purpofe of dedroying it.

It is remarkable that grafs thrives better under this tree

in a meadow, than in fituations expofed to the conftant

adion of the fun.

The feaibn for tapping the trees is in February, March
and April according to the weather which occurs in thefe

months.

Warm days andfrojly nights are moft favorable to a

plentiful discharge of fap. *The quantity obtained in aday
from a tree, is from five gallons to a pint, according to

the greater or lefs heat of the air. Mr. Low, informed
Arthur Noble, Efq. that he obtained near three and twen-
ty gallons of fap in one day (April 14,1789,) from the

fingle tree which was before mentioned. Such inftances

of a profufion of fap in fingle trees are however not very
common.

There is always a fufpenfion of the difcharge of fap in

the night if a froll fucceed a warm day. The perforation

in the tree is made with an ax or an auger. The latter is

preferred from experience of its advantages. The auger
is introduced about l. of an inch, and in an afcending

diredlion (that the fap may not be frozen in a flow current

in the mornings or evenings) and is afterwards deepened
gradually to the extent of two inches. A fpout is intro-

duced about half an inch into the hole, made by this aug-
er and projeds from three to twelve inches from the tree.

I 2 The
'''

"

* The influence of the weather in incrcaCng and lefltning the difcharge of the fap from
trees is very reirarkable.

Dr. Tonge fuppofed long ago (Philofophical Tranfacftions No. 68) that changes in
the \veathcr of e-oery kwi might be better afcertaired by the difcharge of fap from trees than
by weather glafles. I have feen a journal of the effeds of heat, cold, moifture, drought and
thunder upoo the diftharget froui the fugar trees, which difpofes me to admit Dr. Tonge's opi..

uipn.
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The fpout is generally made of the *Shumach or fElcIer,

which generally grow in the neighbourhood of the fugar

trees. The tree is firft tapped on the South lide ; when the

difcharge of its fap begins to lefl'cn, an opening is made
on \i^ North fide, from which an increafed difcharge takes

place. The fap flows from four to fix weeks, according

to die temperature of the weather. Troughs large enough
to contain three or four gallons made of white pine, or

v.hite afh, or of dryed water afh, alpen, linden, J: pop-
lar or common maple, are placed under the fpout, to re-

ceive the fap, which is carried every day to a large receiv-

er, made of either of the trees before mentioned. From
this receiver it is conveyed, after being (trained, to the boiler.

To preferve the fap from rain and impurities of all

kinds, it is a good pradlice to cover the troughs with a
concave board, with a hole in the middle of it.

It remains yet to be determined whether fome artificial

heat may not be applied fo as to increafe the quantity and
improve the quality of the fap. Mr. Noble informed me,
that he fav/ a tree, under which a farmer had accidentally

burnt fome brufh, which dropped a thick heavy fyrup re-

fembllng Melaifes. This fa(^ may probably lead to fome-
thing ufeful hereafter.

During the remaining part of the fpring months, as alfo

in the fummer, and in the beginning of autumn, the ma-
ple tree yields a thin fap, but not fit for the manufadory
of fu^ar. It affords a pleafant drink in harveft, and has

been uied inftead of rum, in fome inftances by thofe farm-
ers in Connedicut, whofe anceftors have left to them here,

and there, a fugar maple tree, (probably to fhade their cat-

tle,) in all their fields. Mr. Bruce defcribes a drink of the

fame kind, prepared by the inhabitants of Egypt, by in-

fufing the fugar cane in water, which he declares to be
" the moft refrefhing drink in the world."* There

* Rhus, f Sambucuscanadenfis, \ Liriodcndrum Tulipifcra.
• Baron La Hcutan^ gives the following accoint of ilie fap of the fugar maple tree, whtn

ufed
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There are three methods of reducing the Tap to fucrar.

I. ^yfreezing it. This method has been tried for many-
years, by Mr. Obediah Scott, a farmer in Luzerne county,
in this ftate, with great fuccefs. He fays that one half of
a given quantity of fap reduced in this way, is better than
one third of the fame quantity, reduced by boiling. If
the froft fliould not be intenfe enough, to reduce the fap to
the graining point, it may afterwards be expofed to the
adion of the fire for that purpofe.

1. Bj fpontaneous evaporation. The hollow ftump of
a maple-fugar tree, which had been cut down in the fpring,
and which was found fometime afterwards filled with fu-
gar, firll: fiiggefted this method of obtaining fugar to our
farmers. So many circumftances of cold and dry weather,
large and flat vefiels, and above all fo much time are necef-
fary to obtain fugar, by either of the above methods, that
the moft general method among our farmers is to obtain
it. 3. by boiling. For this purpofe the following fads
which have been afcertained by many experiments, deferve
attention.

r. The fooner the fap is boiled, after it is colleded
from the tree, the better. It ihould never be kept longer
than twenty-four hours before it is put over the fire.

2. The larger the vefTel in which the fap is boiled, the
more fugar is obtained from it.

3. A copper veffel affords a fugarofa fairer colour than ^n
iron veffel.

The
ufed as a drink, and of the manner of obtaining it. «' The tree yields a fap which has a much
pleafanter tafte than the beft lemonade or cherry water, and makes the wholefomefl drink in
the world. This liquor is drawn by cutting the tree two inches deep in the wood, the cut
being made floping to the length of ten or twelve inches, at the lower end of thisgafha knife
IS thruft into the tree floningly, fo that the water runs along the cut or gafh, as through a
gutter and falls upon the knife, wjiich has feme vefTels placed underneath to receive it.

Some trees will yield five or fix bottles of this water in a day, and fome inhabitants of Canada*
might draw twenty hogfheads of it in one day, if they would thus cut and notch all the maple
trees of their refpediye plantations. The gafli does no barm to the tree. Of this fap they make
A?gar and fyrup, which is fo valuable that there can be no better remedy for fortifying the
ftomach, 'tis but few of the inhabitants that have the patience to make them, for as common
things are flighted, fo there at© fcarce any body but children that give thcmfelves the trouble
9i gikllung thcfe trees,"
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The fap flows into wooden troughs from which It

is carried and poured into flore troughs or large cifterns

in the fhape ofa canoe or large manger made of white adi,

linden, hafs wood, or white pine, from which it is conveyed to

the kettle in which it is to he boiled. Thefc ciftcrns as well

as the kettle are generally covered by a fl'^ed to defend the

fap from the rain. The fugar is improved by draining the

fap through a blanket or cloth, either before or after it is

half boiled. .Ikittcr, hogs lard or tallow are added to the

fap in the kett e to prevent its boiling over, and lime, eggs

or new-milk are mixed wuth it in order to clarify it. 1 have

feen clear fugar made w^ithout the addition of either ofthem.

A fpoonfuU of flacked lime, the white of one ep^^ and a

pint of new-milk are the ufual proportions of thefe articles

which are mixed with fifteen gallons of fap. In fome
famples which I have lately (ecn of maple-fugar clarified

with each of the above articles, that in Vv'hich milk alone

was ufcd, had an evident fuperiority in point of colour.

The fugar after being fufficiently boiled, is ^r^jzwd*^ and

clayedand afterwards rejined, or converted into loaf fugar.

The methods of conQud:ing each of thefe procefles is fo

nearly the fame with thofe which are ufed in the manu-
fadlory of Weft-India fugar, and are fo generally known,
that I need not fpend any time in defcribing them.

It has been a fubjedt of inquiry whither the maple fugar

mlo'ht not be improved in its quality and encreafed in its

quantity by the eftablifliment of boiling houfes in the fu-

gar maple country to be condu(fled by aflbciatcd labor.

From the fcattered fituation ot the trees, the difiiculty of

carrying the fap to a great diflance, and from the many ex-

penfes which muft accrue from fupporting labourers and

horfes in the woods in a feafon of the year in which nature

aff"ords no fuflenance to man or bcaft, I am difpofed to be-

lieve that the mofl: productive method both in quantity and

profit of obtaining this fugar will be by the labor of private

families
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families. For a great number of years many hundred pri-
vate families in Nevv-York and Pennfylvania have fupplr-
ed themfelves plentifully with this fugar during the whole
year. I have heard of many families who have made from
two to four hundred pounds in a year ; and of one man
who fold fix hundred pounds all made by his own hands
in one reafon."*

Not more knowledge is necelLiry for making this fugar
than foap, cyder, beer, four trout, &c. and yet one or all

of thefe are made in moft of the farm houfes of the Unit-
ed States. The kettles and other utenfils of a farmer's
kitchen, will ferve moft of the purpofes of making fugar,

and the time required for the labor, (if it deferves that

name) is at a featbn when it is impoiTible for the farmer
to employ himfelf in any fpecies of agriculture. Elis wife
and all his children above ten years of age, moreover may
afTift him in this bufmefs, for the profit of the weakeft of
them is nearly equal to that of a man when hired for that

purpofe.

A comparative view of this fugar has been frequently
made with the fugar which is obtained from the Wefl-In-
dia fugar cane, with refpeO: to its quality price^ and the
poffible or probable quantity that can be made of it in the
United States, each of which 1 fnall confider in order.

I. The quality of this fugar is neceflarily better than
that which is made in the Weft-Indies. It is prepared in
afeafon when not a fingle infect exifts to feed upon it, or
to mix its excrements with it, and before a particle of duft
or of the pollen of plants can float in the air. The fame ob-
fervation cannot be applied to the VVefl-India fugar. The

infeds

• ThefoUoic'ing receipt pvlUJhed by Pfilllam Ceofer, Efq. in th Albany Gazettefully ejfitblijkes tlis

"Received Cooper's Town April 30th 1790, of William Cooper, fixtcen pounds, for fix
hundred, and forty pounds of fugar made with my oivn hands, without any affiftdnce in lefs than
Jour wee ks befides artcnding to the other hufinels of my farm, as providing fire wood, taking
care of the cattle, &c. John Nicholls. witnefs R. Smith.
A fingle family confifl:ing of a man and his two fons on the maple fi>gar lands between the

Delawarc.and ouf^uchannah made ^^cqVj of maple fugar in one feafon.
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infe^ls and worms which prey upon it, and of courfe mix
•with it, compofe a page in a nomenclature of natural hif-

tory. I {hall fay nothinj^ of the hands which are employ-
ed in making fugar in the Wcft-Indics but, that men who
work for the exclufive benefit of others, are not under the

fame obligations to keep their perfons clean while they are

employed in this work, that men women and children

are, who work exclufively for the benefit of tbemjel'vest

and who have been educated in the habits of cleanlinefs.

The fuperior purity of the maple fugar is farther proved

by its leaving a lefs fediment when diflblved in water than

the Weft-India fugar.

It has been fuppofed that the maple fugar is inferior to

the Weft-India fugar mjirength. The experiments which
led to this opinion, I fufpedl have been inaccurate, or have
been made with maple fugar, prepared in a flovenly man-
ner. I have examined equal quantities by weight of both

the grained and the loaf fugar, in hyfon tea, and in cof-

fee, made in every refpedt equal by the minuteft circum-

ftances that could affect the quality or tafte of each of them,

and could perceive no inferiority in the ftrength of the

maple fugar. The liquors which decided this queftion

were examined at the fame time, by Alexander Hamilton,

Efq. Secretary of the treafiiry of the United States, Mr.
Henry Drinker, and feveral Ladies, who all concurred in

the above opinion.

2. Whoever confiders that the gift of the fugar maple
trees is from a benevolent Providence, that we have many
millions of acres in our country covered with them, that

the tree is improved by repeated tappings, and that the

fugar is obtained by the frugal labor of a farmer's family,

and at the fame time confiders the labor of cultivating the

fugar cane, the capitals funk in fugar works, the firfl:

coft of flaves and cattle, the expenfes of provifions for

both of them, and in feme inftancesthe additional cxpenfe

of
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of conveying the fugar to a market, in all the Weft-India
Iflancis, will not hefitate in believing that the maple fugar

may be manufavSlured much cheaper, and fold at a lefs price

than that which is made in the Weft-Indies.

3. The refources fur making a fufficient quantity of
this fugar not only f(ir the confuniption of the United
States, but tor exportation, will appear from the follow-

ing facts. There are in the Itates of New-York, and
Pennfylvania alone at leaft ten miilions of acres of land
which produce the lugar maple-tree, in the proportion of
thirty trees to one acre. Now fuppofing all the perfons

capable of labor in a family to confift of three, and
cachperfon to attend 150 trees and each tree to yield jlb of
fugar in a feafon, the product of the labor of 60,000 fami-
lies would be 135,000,000 pounds of fugar, and allow-

ing the inhabitants oftne United States tocompoie 600,000
families each of vvhich confumed 200 pounds of fugar in

a year, the v»rhole confumption would be 120,000,000
pounds in a year, which would leave a balance of i ;,ooo,ooo
pounds for exportation. Valuin^^f the fugar at -J'^ of
a dollar per pound thefuin faved to the United States would
be 8,ooOjOOO dollars by home confumption and the fuoi

gained by exportation would be 1,000,000 dollars. The
only part of this calcalaiion that will appear improbable
is, the number of families fupp^fed to be employed in the

manufactory of the fugar, but .he diiiiculty of admitting

this fuppofition will vanith ^ hen we confider, that double
that number of tamilies are etnployed every year in mak-
ing cyder, therrouble, riiks and expencesof which are a 1

much _ reater than ihoie of making maple lug ir.

But the pro .it of the Maple tree is tiot contined to its

fugar. It affords an agreeable vl 'lides, and an excellent

Vinegar. Thefap which is fuitable ior ihefe purpoles is

obtained after the fap vv hich affords the fugar has cealed to

flow, lb that the manufactories of theie different produces

of the inaple tree, byjuccaading^ do not intcifere with each

VOL. 111. K other.
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otlicr. The MoiafTes may be made to compofe the bafis

ofa pleafiiiitfummcrbeer. The Tap oftheMaplLMs moreover
capableof afFording a i.pirit, b^ut we hope this precious

juice will never be proflitutecl by our citizens to this i ;no-

blc purpofe. , Should theuie otiugar in diet become more
general in our country, it may tend to lelFen the inclinati-

on or fuppofed ncccffity for fpirits, for I have obferved a

reliih for fugar in diet to be feldom accompanied by a luve

for ftrong drink. It is the fu.^ar which is mixed with tea

wliich makes it fo gcneraUy . diifagreeable to drunkards.

But a diet conliiling ofa plentiful mixture ot fugar has

other advantages to recommend it which 1 Ihall briefly enu-

merate.

I. Sugar affords the greateft quantity of noiirifliment

in a given quantity of matter of any fubflance in nature;

of courfe it may be preferved in Icls room in our houfes,

and may be confumed in lels time, than more bulky and

lefs nouriihing aliment. It has this peculiar advantage

over mod kinds of aliment, that it is not liable to have

its nutritious qualities affeded .by time or the weather,

hence it is preferredbytlve Indians in their excurfions from

home. They mix a certain quantity of maple fugar, with

an equal quantity of Indian corn, dried and powdered, in

its milky Hate. This mixture is packed in little bafkets,

which are frequently wetted in travelling, without injuring

the fugar. A few fpoonfulls of it mixed with halt a pint

of fpring water, afford them a pleafant and llrengthening

meal. From the degrees of ilrength and nourifliment,

whicii are conveyed into animal bodies by a frnall bulk

of fugar, I conceive it might be given to horfts with ^:reat

advantage, when they are ufed in places or under circum-

ftances which make it difficult or cxpenfive to fupport

them, with more bulky or weighty aliment. A pound of

fugar with grafs or hay, I have been told, has fupported the

flrength and fpirits of an horfc, during a whole day's la-

bor



SUGAR MAPLE TREE. 75

bor in one of the Wed-India lilands. A larger quantity

given' alone, has fattened hories and cattle, during the war
before laft in Hifpaniola, for a period of feveral months,
in which the. exportation of fugar, and the importation of
grain, were prevented by the want of (hips.

2. The plentiful ufe of fu^ar in diet, is one of the befl

preventatives that has ever been difcovered of the difeafes

which are produced by worms. Nature feems to have im-
planted a love for this aliment in all children, as if it w^cre

on purpofe to defend them from thofe difeafes. I know
a gentleman in Philadelphia, who early adopted this opi-

nion, and who by indul.;ing a large family of children,

in the ufe of fugar, has preferved them all from the di-

feafes ufually occafioned by worms.
3.' Sir John Pringle, has remarked that the plague has

never been known in any country where fugar compofes'

a material part of the diet of the inhabitants. I think it

probable that the frequency of malignant fevers of all

kinds has been leffened by this diet, and that its mere general
ufe would defend that cla's of people, who are mod fubjedl

to malignant fevers from being fo often affedted by them.

4. In the numerous and frequent diforders of the breafb,

which occur in all countries, where the body is expofed to

a variable temperature of weather, lugar affords the bafis

of many agreeable remedies. It is ufeful in weaknefTes,

and acrid defluxions upon other parts of the body. Many
fads might' be addux:ed in f^ivor of this affertion. I (hall

mention only one, which from the venerable name of the

perfon, whofe cafe furnifhed it, cannot fail of command-
ing attention and credit. Upon my inquiring of Dr.
Frankhn, at- the requeft of a friend, about a year before.

lie died, whether he had found any relief from the pain of
the ftone,.from the Blackberry Jam, of-which he took- large

q-uantities, he told me that he had, but that he believed

the medicinal part of the jam, refided wholly in the {u-

.
I^ 2

'

gar,
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gar, and as a reafon for thinking fo, he added, that he often

found the fame relief, hy takin.bi: ahout half a pint of a fy-

rup, prepared by boiling a little bro n fii.;ar in water,

jull before he went to bed, that he did from a dole of opi-

um. It has been fuppofed by fomc of the early pbyficians

of our country, that the fugar obtained from the majile

tree, is more medicinal, than that obtained from the Weil-
India fugar cane, but this opinion I believe is without i(;un-

dation. It is preferable in its quahties to the Weff-lndia-

fugar only from its fuperior cleanlincfs.

Cafes may occur in which fugar may be required in me-
dicine, or in diet, by perfons who refufe to be benthicd,

even indiredly by the labor of flaves. In fuch cafes, the

innocent maple fugar will always be preferred.*

It has been laid, that fugar injures the teeih, but this o-

pinion now has fo few advocates, that it does not deferve

a ferious refutation.

To tranfmit to future generations, all the advantages

which have been enumerated from the maple tree, it will

be neceflary to protect it by law, or by a bounty upon the

maple fugar, from being deftroyed by the fettlers in the ma-
ple country, or to tranfplant it from the woods, and cul-

tivate it in the old and im.proved parts of the United States.

An orchard confiding of 200 trees, planted upon a com-
mon farm, would yield more, than the fame number of
apple trees, at a diftance from a market town. A full

grown tree in the woods yields five pounds of fugar a year.

If a greater expofure of a tree to the adion of the fun,

has the fam.e cffeds upon the maple, that it has upon other

trees, a larger quantity of fugar might reafonai)Iy be cx-

pecSted from each tree planted in an orchard. Allowing it

to

• Dr. Knowlcs, a phyfician of worthy charafler in London, had occafion to recommend
a diet to a patient, of whiih fujjarcompofed a material part. His patient rtfufed to fuhmit

to his prcf-ription, and gave as a reafon for it, that he had witnefTed fo much of the oppreflion

and cruelty which wereexercifcd upon the flaves, who made the fugar, that he had made a
vo .V never Xo taftc the produdl of their mifery as long a$ he Jived.
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to be only feven pounds, then 200 trees will yield 1400
pounds of fugar, and deducting 20ofrom thequantity for the
confiimptionof the family, there will remain for fale 1200
pounds, which at ^^ofadol. perpound will yield an annual
profit to the farmer of 80 dollars. But if it Ihould be found
that the (hade of the maple does not check the growth of
grain any more than it does of grafs, double or treble that
number of maple trees may be planted on every fiirm, and
a profit proportioned to the above calculation be derived
from them. Should this mode of tranfplanting the means
of obtaining fugar be fuccefsful, it will not be a new one.
The fugar cane of the Weft-Indies, was brought originally
from the Eaft-Indies, by the Portugu^fe, and cultivated at
Madeira, from whence it was tranfplanted diredly or in-
diredly, to all the fugar iflands of the Weft-Indies.

It were to be wiftied, that the fettlers upon the fugar
maple lands, would fparc the fugar tree in clearing their
lands. On a farm of 200 acres of land, according to our
former calculation, there are ufually 6,000 maple trees.

If only 2,000 of thofe original and ancient inhabitants of
the woods were fuifered to remain, and each tree were to
afford only five pounds of fugar, the annual profit of fuch
a farm in fugar alone, at the price formerly mentioned,
•would amount to 666 dollars, 150 dollars of which would
probably more than defray all the expences of making it,

and allow a plentiful deduction for family ufe.

According to the ufual annual profit of a fugar maple
tree, each tree is worth to a farmer, two dollars and 4 of
a dollar, exclufive therefore of the value of his farm, the
2000 fugar maple trees alone confer a value upon it of

S333 ^oUars and i~ of a dollar.

It is faid that the fugar trees when deprived of the fhcl-
ter and fupport they derive from other foreft trees are lia-

ble to be blown down, occafioned by their growing in a
rich, and of courfe a loofe foil. To obviate this, it will

only
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only be neceffary to cut ofFfomc of their branches fo as to

alter its center of gravity, and to allow the high winds to

have an eafy paiTage through them. Orchards of fugar ma-

ple trees, which grow with an original expofure of all their

parts to the aflion of the fun will not be liable to this in-

convenience.

In contemplating the prefent opening profpeds in hu-

man affairs, 1 am led to expedt that a material part of

the general happinefs which Heaven feems to have pre-

pared fur mankind will be derived from the manufactory

and general ufe of maple fuL'ar, for the benefits which I

flatter myfelf are to rei'ult from it vAW not be confined to

our own country. They will 1 hope extend themi'elves to

the interefls of humanity in ihe Weft-Indies. With this

view of the fubjeil of this letter, I cannot help contemplat-

ing a fugar maple tree with a fpecies of afledion and

even veneration, for I have perfiiaded myfelf to behold

in it the happy means of rendering the commerce and

flavery of our African brethren in the fugar Iflands as un-

nefiary, as it has always been inhuman and unjulh*

I lliall conclude this letter by wifhing that the patrona^^e

which you have afforded to the maple fugar as well as the

maple tree, by your example
"f"
may produce an influence

in our country as extenfive as your reputation for ufeful

fcieiice and genuine patriotifm.

From Dear Sir your

Sincere Friend and Obedient Servant,

BENJAMIN RUSH.

This letter fras Writtert befofe the account of the war which has lately taken place in

Hifpifiiola, Ivjtwecnthe white people aiul their flaves, had reached the city of Philadelphia/

_f Ml . JcfTtrfan ufcs no other fugar in his family than that which is obtained from the fugar

Mapk xrcc. He has lately planted an orchard of maple trees on his farm In Virginia.

P. S.
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P. S. Since writing the above letter, I liave procured
through the friendfhip of M. Henry Drinker a copy of
Mf. ;Botham's account of the method of manufacturii^g
.Jfugarin the Eaft-Indies, It is extraded from the report
of the committe of the Britilli privy Council for trade on
the fubjed of the Slave trade. I fliall infert in this pod-
cript only fuch parts of it as will throw light upon the me-
thod of manufadluring the maple fugar which has been
mentioned and to ihow how much it is to be preferred in
point of oeconomy to that which is ufed in the Weft-In-
dies.

Extractfrom the report of the Committee of Privy Conn-'

cilfor trade on the fiihje5l of the Africmi Slav'e trade,
<6-C' To the King, Part 3. A^o. 3. Mr. Botham on the
mode of cultivating afugar plantation in the Eafl^Indi-

AVING been for two years In the Engliih and
French Weft-Indian lilands, and fince conduded

fugar eftates in the Eaft-Indies; before the abolition of th«
flave trade was agitated in parliament, it may be defirable
to know that fugar of a fuperior quality and inferior price,

to that in our lilands, is produced in the Eaft-Indies;
that the culture of the cane, the manufadure of the fuc^ar

and arrack, is with thefe material advantages, carrled'on
by free people. China, Bengal, the coaft of Malabar, all

produce quantities of fugar and fpinks ; but as the moft
confiderable growth of the cane Is carried on near Batavia,
I {hall explain the improved manner In which fugar eftates

are there conduded. The proprietor of the eftate is gen-
erally a wealthy Dutchman, who has ereded on it fub-
ftantial mills, bailing and curing houfes. Pie rents this
eftate to a Chinefe, who refides on it as a fuperintendant;
and this renter (fuppofmg the eftate to confift of 300 or

more
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more acres) re-lets it to freemen in parcels of 50 or 60 o»
thefe conditions.

That they fhall plant it in canes, and receive fo much
per pecul of 133^ lbs. for every pecul of fugar that the

canes fliall produce.

When crop time comes on, the fupe''indant collecSts a

fufficient number of perfons from the adjacent towns or

villa-es, and takes off his crop as follows.

To any fet of tradefmen who bring their carts and buf-

faloes he agrees to give fuch a price per pecul to cut all

his crop of canes, carry them to the mill and grind them.

A iecond to boil them per pecul.

A third to clay them and balket them for market per

pecul.

So that by this method of conducting a fugar eftate the

renter knows to a certainty what the produce of it will coft

him per pecul. He has not any permanent or unnecelTa-

ry expcnce; for when the crop is taken off, the tafkmen

return to their feveral purfuits in the towns and villages

they came from; and there only remains the cane planters

who are preparing the next yearns crop. This like all o-

ther complex arts by being divided into feveral branches,

renders the labour cheaper and the work more perfecSlIy

done. Only clayed fugars are made at Batavia : thefe are in

quality equal to the beft fort from the Weft-Indies, and arc

fold fo low from the fugar eftates as eighteen (hillings fterling

per pecul of 1 33-^lbs. This is not the felling price to the trader

at I3atavia, as the •government there is arbitrary, and

fugar fubjedt to duties impofed at will. The Shabander

exa6ls a dollar per pecul on all fugar exported. The price

of common labor is from Qd to 10 pence per day. By
the method of carrying on the fugar eftates, the tafkmen

gain confiderably more than this not only from working
extraordinary hours, but from being confidered artifts in

their feveral branches. They do not make fpirits on the

fugar
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/ugar eflates. The Melafles is fcnt for fale to Batavia
where one diftillery may purchafe the produce of an hun-
dred eftates. Here is a vaft faving and redudlion of the
price of fpirits; not as in the Weft-Indies, a diftillery, for
each eftate; many center in one; and arrack is fold at Ba-
tavia from 21 to 25 Rix dollars per Leaguer of 160 gal-
Ions; fay 8d per gallon.

The improvement in making the cane into fugar at
Batavia keeps pace w ith that in its culture. Evaporation
being in proportion to the furface, their boilers are fet

with as much of it as poftible; the cane juice VNith temper
fufficient to throw up its impurities is boiled down to the
confiftcnceof a fyrup; it is then thrown up into vats cal-
culated to hold one boiling, then fprinkled with two buck-
ets of water to fubfide its foul parts ; after flanding fix

hours, it is let off by three pegs of different heights into
a fmgle copper with one fire. It is there tempered agaia
boiled up and reduced to fugar, by a gentle fire. It gra-
nulates, and the fugar boiler dipping a wand into the
copper ftrikes it on the fide, then drops the fiagar remain-
ing on it into a cup of water, fcrapes it up \^ ith his thumb
nail, and is by this means able tojud e to the utmoft ne-
ceffity of the fugar having its proper degree of boiling :

the vats or receivers I mentioned are placed at the left hand
of a fet of coppers ; after running off for boiling all that
is clear, the remainder is paffed through a ftrainer, on the
outfide of the boiling houfe ; what is fine is put into the
copper for fugar ; the lees are referved for diftilling.*'

VOL. III. J, No. X.
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N°. X.

Memoir (j/'Jonathan Williams, on the ufe of the

Thermometer in cl'ijcovering Banks^ SoimdingSy <;^'c.

Read Nov. TT HAVE hithcrto delayed making a public com-
19. »790'

Jl^ munication of my fea journals, from an appre-

henfion of being thought too forward in calling the attenti-

on of the Philoibphical Society to the fubjed: of them; but

being imprcfled with a belief, that by noticinf^ the changes

in the heat of the fea water, a navigator might always know
when he is in foundings, and thereby be able to efcape the

dangers arifmg from unexpecfled currents, and erroneoua

reckoning, I cannot think myfelf juftifiable in longer he-

fitating to fubmit my remarks to their learned and judici-

ous examination.

This (qw^q. of duty is ftrengthened by the recoiledion of

many melancholy inftances where mariners, in full confi-

dence of being at a difbnce from land, have, with

crouded fails, rufl^ed on to deftrucSlion; and I was once
within half an hour's time of being (liipwrecked on the

rocks of 8ci)ly, when the return of day pjcfented to our
view the dreadful fate we had lo narrowly efcaped.

If it fhould be found that the ufe of the thermometer would
bean improvement in the.art of navigation, I ihall be abun-
dantly reu^arded by the reflection of having contributed to

the fcrvice of humanity, which is the common caufe of all

men. If it fhould, on the contrary, appear that I am mif-
taken, either in the fads or the conclufions deduced, I

trufl: that the defire of doing good, the only motive that

actuates me, will meet with indulgence from every can-
did mind.

In the months of Auguft and September, 1785. I was
a fellow pailenger with the late Dodor Franklin from Eu-
rope to America, and made, under his diredion, the ex-

periments
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periments mentioned in his defcription of the courfe of
the gulph (tream, an account of which w as annexedto his

maritime obfervations, and pubhfhed in the Philofophi-

cal Tranfadions VoL II. page 328, I then determined to

repeat thtie experiments in my future voyages. Accordingly
on a palfage from Bofton to Virginia in Odober 1789, I

kept a journal of the heat of the air and water at funrife,

noon and funfet; I then noticed that the fea water out of

foundings was about ten degrees wanner than that on the

coall, and it very naturally occurred to me that the ther-

mometer might become an ufeful nautical inftrument to

indicate an .approach to the fliore. I thought it prudent,

ho A ever, to keep this idea to myfelf till after I had made
a courfe of fair and repeated experiments, which I ac-

cordingly did during four paiTages, ift, the one from Bof-
ton to Virginia abovementioned, 2d from Virginia to

England, ;^d, from England to Hallifax, and 4th, from
Hallifax to New-York. By confulting thefe journals and
the obfervations made at the dates written, to ether with
thetracks of the (hip's way marked on the chart annexed,
it will not only appear that Dodor Franklin's account' of
the warmth of the gulph Itream has been amply confirm-
ed, but alio that banks, coalb, iflands of ice, and rocks
under v/ater, may be dilcovered when not vilible, and
when the weather is too boifterous to found, with no other
trouble than dipping the thermometer into the fea water.

It is well known to iailors, that the water on the banks of
Newfoundland is cold, but as they only try this, with
the hand, their remarks are contradidtory owing to the
varied temperature of the hand, and I never heard of any
further application ofwhat they think merely a matter of cu-
riofity. Dod.Franklin'sobferxationshadtheknowledgeof
currents for their object, and thisextenfionofhis difcovery
did not occur; but as I am indebted to his inftrudtive con-
verfation and example, for my inducement to purfue

L 2 philofophical
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philofophical refearches when in my power to do fo, he

may be confidered as the original author of what is now
prefented for examination.

It will be proper to fufpend any conclufions till the

journals have been attentively confidered, but as a guide

to the objedl of them, it may not be amifs to ftate fuch

fads as it is prefumed the experiments have a tendency to

eftabllfli.

1. The water over banks is much colder than the water

of the main ocean, and it is more cold in proportion as it

is lefs deep.

2. The water over fmall banks is lefs cold than that

over large ones.

3. The water over banks that are near the coaft is war-

mer than that over banks far diftant, but it is colder than

the adjacent fea.

4. The water over banks of the coaft, /. e. thofe imme-
diately conneded with the land above water, is warmer
than that over thofe which admit deep water between them

and the coaft; but ftill it is colder than the adjacent fea.

5. The water within capes and rivers does not follow

the above rules; it being lefs agitated, and more expofed

to the heat of the fun, and to receive the heat from the cir-

cumjacent land, muft be colder or warmer than that in

foundinp;s without, according to the feafons, and tempe-

rature of the atmofphere,

6. The paflage, therefore; from deep to fhoal water may
be difcovered by a regular ufe of the thermometer, before

a navigator can fee the land; but as the temperature is

relative, no particular degree can be afcertained as a rule,

and thejudgement can only be guided by the diff'erence.

Thus in Auguft I found the water off" Cape Cod to be 58^
by Fahrenheit, and at fea it was 69^; inOdoberthe wa-
ter off Cape Cod was 48^, and at fea it was 59^*. This
difference was equally a guide in both cafes, though tte

beat was different at different feafons. I
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I do not prefume to fay what is the caufe of this differ-

ence of heat between the fea and bank water, but if a na-
vigator were to obferve it when near an Ifland of ice, he
would very naturally fay that the ice conduced the heat

from the circumjacent water, and left it colder than that

at a diflance. And as it is well known that ftones and
fand are great condud:ors of heat, it feems probable that

banks alfo conduct the heat from the adjacent water, though
not fo rapidly as the ice. The heat of the water may in-

deed be fuppofed to feek its equilibrium, but as long as

the lilands of ice and banks continue to conduct, there

muft be fome difference, and this it is, which, by attenti-

on, maybe made a faithful fentinel to give an alarm when
danger is near.

I have thought it my duty to prefent my journals as they
w-ere Vv-ritten at fea, to avoid the fufpicion of having added
any thing from the fuggeftions of the imagination. While
this will be received as a circumffance favourable to the

truth of them, I hope it will alfo operate as an apology
for their many imperfedlions.

The journal A. from Boflon to Virginia, fhows that the
water on the coaft of Maffachufetts, was at 48°; at fea be-
tween thatcoaft and the ftream, 59°; in the gulph ftream

at its edge, 67°; between that, and the coaft of Virginia
farther fouthward 64^; and in foundings on that coafl,

^6° . At that feafon (in Odober, juft after the warm
weather) the water grew warmer as we approached the
land.

The journal B. from Virginia to England, fhows that

in December, the water in the coaft of Virginia, was at

47°; between the coaft and the ftream, 60^; and in the
ftream, 70°. This current being in our favour, we did
not avoid it, and the water contmued with little variation,

till we came near the banks of Newfoundland, when the ther-

mometer fell from 66 to 545 paffmg thefe, it rofe agaia

to
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to 600*^, and then continued a very gradual dcrcentaswe

went to the Northward, 'till we ftruck foundings, when it

was at 48°.

It may be here ohferved, that the decrcafe in the hear of

the water was fo gradual as to give but one dr^^ree in a

days run, while in going to, or coming from the coait of

America, the thermometer will alter 8 or 10 degrees in a

few hours run. Ii is well known, by founding, that the

Engliih coaft extends v\ ith a ^ery gradual dcfcent to a

great diltance. It is alfo known that the American coaft

does not extend very far, and the water is fuddenly deep.

Let thefc fads be compared v^ ith the changes in the ther-

mometer, on the two coalis, and they ^a ill agree w ith what

has been faid about the ufefulnefs of that inftrument.

It may be ohferved in Doctor Franklin's journal on board

of the Reprifal, that in November 1776, when near the

banks of Newfoundland, his thermometer fell ten degrees,

though confiderably to the Southward of them, and after

paflTmg them, it rofe nearly to its former ftate: the Dodor
did not make any observation on this circumflance; but it

a:;:rees with my journal, in nearly tlie lame, place made
nine years afterwards.

The journal C. from EnJand to Elallifax, fliows the

changes in the heat of the water as ve failed over banks

and deep water alternately, with an accuracy that I con-

fefs, exceeded, my expedation, the land appearing as the

thermometer indicated our approa-jh to it.

The journal D from Hallitax to New-York not only

fhows the variety of depths we palled over, but indicates

the inner edge of the gulph flream. As by the thermo-

meter and foundings it appeared to me that the fl:iip was a

head of ihe reckoning, I maue allowances for the eddy cur-

rent of that ft'ream m our favour, and comparing thefe

with the chart, 1 noted in the journal, the longitude I

thought we were in, under that calculated by the fhip's

officers :
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officers : what encouraged this opinion, was the difagree-

ment between the foundings by the lead, and thole marked
on the chart in the places where, by the common reckon-

ing, the (liip was fuppofed to be; while upon the other

fuppofition they both agreed. When we made the land

this latter reckoning turned out accurate, and I won a

fmall bett of the Captain who candidly acknowledged the

ufefulncfs of the thermometer, and declared that he would
in future always have one on board.

Finding the coait of America to grow fuddenly deep as

it approaches the gulph dream, and finding continued
foundings from Cape 8able to New-York, I am induced
to believe that it has its fliape according to the courfe of
that current, and that it is conneded in a fweep from the

banks of Newfoundland to Florida, the various banks be-
tween being only eminences of the coaft. If my appre-
henfion of the accuracy of thermometricai obfervation is

w^ell founded, it would be an eafy thinn- to make a gene-
ral furvey of the coaR under water, more particularly than
has hitherto been, or could be done bv founding.

On the chart aiinexed the tracks -of my feveral paflages

are marked with the daily heat of the water in degrees ac-
cording to F:ih'cnheit, by which the variations on the ap-
proach to land may be ken at one vie.v. The edge of the
gulph fiream is alf > traced according to the experiments
as far as the banks of Newfoundland : how far it runs to
the eaftvvard Ido not pretend to fay; but having found a
current in the natural direction of its fweep among the weft-
em iflands, I am inclined to think it extends fofar, before
it turns off to the fouthward. It may be obferved, howe-
ver, that as this ftream, like all other currents, muft be af-
fededbytempeftson either fide; it may, as thefe prevail, run
fomewhat nearer or fomewhat farther diftant from the
coaft.

la^^
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Ill confirmation of what has been faid about the eddy
current of the gulph ftrcam, I have extraded from the

journal of an officer belonging to tlie Ikitilh flilp of war
Liverpool, fome oblcrvai ions which dcfcribe this eddy on
both iides of the llream * two other extradls from the

fame journal f delcribe a current among the wcflern Illes,

which is perhaps the gulph ilrcam then turning to the

fouthward. 1 his journal was communicated to me by
Capt. Schuyler of theBritifli packet, on board of which
I made my lafl experiments and obfervations.

if In addition to my journals I have fubjoined an account

of fome experiments on fifn which fliow that their animal

heat was i6^ degrees colder than the water at the furface;

from which it maybe fuppofed that the water at bottom is

in proportion colder than that above. It may be natur-

ally fuggefted, that trying the heat of the water atthe fur-

face, (the only way in one's power when failing rapidly

through it,) is too inaccurate to be depended on, fince

the furface iv.uW be heated by the atmofphere. To this it

may not beamils toanl'wer.— i. That by repeated expe-

riments at the depth of 30, 40, and 60 fathom I have

found the water below, out of foundings, to be no more
then fix degrees colder than that above; and at four or five

fathoms depth, when the fea was agitated, there was no
difference worthy notice. 2. When the fea is not agitat-

ed and the furface, by being expofed to a hot fun, is warm-
er, the weather being calm, it is eafy to have water from

a confiderable depth; this I have found to make a differ-

ence of one or two degrees only, audit is eafy to make
the allowance. 3. 'I he difference of heat which marks an
approach to land is fuiliciently fenfible at the furface for

the purpofe of giving notice of danger, I have generally

found it to be 6^' in three hours run, and long before we
were

• Appendix N°. I.

-) Appendix N*^. IF and III.

4 />ppcndix, N^'. IV.



MARITIME OBSERVATIONS. 89

were near enough for to be in danger. Upon the whole,
as it is fad, and not argument which fhould infpire be-
lief, I wifli every doubting navigator to endeavour to
confute me by making other experiments, and thereby,
if he can, deted the fallacy of mine.

JONATHAN WILLIAMS, Jun.

VOL. IIL M Thefe



90

^•-^1



MARITIME OBSERVATIONS. 91
^' ^ fJiermometrical Journal of the temperature of the atmofphcre, and the fea:on r palTaercirom Virginia to England, on board of the 13rig Mercury, Captain Thompfon, by J. W,

1789.
Dates.

Time
Places in at Noon

Lat. In. ( JLon. W.

Temperature of I

Air.
I

Water.
Notes.

Not. 3c
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C. A thermomctrical Journal of the temperature of the attnofphcre and the fea, on a

paffige from Falmouthin England, to HaUfaxin Nova-Scotia, on board of the Britiih Packet
Chefterfield, Captain Schuyler, byJ.W.

Dates
I

^I'-J 'ii^^t^J^o*^"-
|

Temp, of

I -90."
I

^'""^ I'Lat. N. 1
Long: w: xirivT::^]

Notes.

June I

a

14
15
21

az
23
24
aj
26

17
30
I

a

3

4
5
6

July

9

II

13

14

16

38

Noon.
6 P. M.
Noon.

8 P. M.
Noon.

8 A. M.
Noon.

6 P. M.
Noon.

7 P. M.
Noon.
Noon.
Noon.

8 P. M.
8 P. M.
Noon.

6 P. M.
6 A. M.
Noon.

I P. AT.

4 P. M.
5 P. M.
6 P. M.
7 P. M.
Midnight

4 A. M.
6 A. M.
7 A. M.
loA. M>
II A. M
Noon.

6 P. M.
6 P. M.
8 A.
8 A.

M.
M.

8 A. M.
6 P. M.
8 P. M-
8 A. JVT.

8 P. M.
2.0 do.

8 A. M.
Noon

Alidnight

a P. M.
5 P. M.
8 P. M.

I

Noon
18 P. M.
'6 A. M.
I Neon
^4. A. M

49°
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Ohfurvations on a p<^Jftgsfrom Falmouth to Halifax by Jonathan WUllams.

June 17, The very gradual increafe in the heat of the water as we leave England indicates a fmall de-

1790, fcent of the coiift, which, a*; far as foundina;s go, is known to be the cife.

July 6, Here we find a fiiddcn cli.uige of 7 dcgrc«;s in the heat of the wat;r, which indicates our ap-
jt. 4-]. 43. N. pioLich to the Banks of Newfoundland, though not in i\xc\\ founding* as we couit! ol'tain.

Ion. 46. 07. W. We tried with r6ofarhoms but the lead was only about 12 pounds, and the bnc was a very
thick one : perhaps t'ni line floated the lead. At 5 P. M. the water was dill colder 4dcgrcc5;
but at 8 A. M. it grew warmer again 6 degrees, this feems to indicate a paflage, over a bank,
into water as deep as when we discovered the firll change.

July 7, We are now in cold water again (49) 13 degrees colder than the ocean water had regular-

lat. 4^. 00. N; ly been during 1% days previous to the firll change, except only the fm;i!l variations of a more
I0U.47. 57 W. northern or more fouth.ern courfc, thcfc changes feem to indicate our entrance on another bank.

There is a hank laid down in the charts, by fome called Jaquet's bank, but by the older charts

called falfc bank, over which we have probably palled. In this langitude, but farther fouth,

hoth by Dr. Franklin's and my own obfervations, the water grew fuddenly cool This feems
to conhrm tb.e fuppofition of this outer bank, the fouthermoll point of which 1 fuppofe to ex-
tend 3s far as lat. 40. 00. N. We hove too in order to try the foundings but the force of the
back i'ail carried away the main top maft head, and brought the top gnllant fail, maft and rig-

ging down, this confufion interrupted the founding; and we had only 80 fathom of line out,
vvhen it washauled in.

July S, At 6 P. M. the water was only a degrees colder (47°) than when v/e were interrupted in
founding;, and we got bottom in 40 fathoms.

T(,]y ,2 From the laft found to this time the thermometer has varied, regularly as the foundings

lat 44 40 N '^'^ied, the water being warmer v^hen deeper, and cooler when fiioaler. It is now at 55,

Ion i6. 16. w'. which is 8 degrees warmer th.an when v.'c had 40 fathoms. We now founded and could not
reach bottom with iro fathoais of line. This indicates that we are off the grand bank, and
within it. By taking oar dillanee from the time tiie tlierniometer fir ft fell to 54, to the laft

time it flood at that degree, we may give an account of the width of the foundings on this

grand bank, though it probably extends r.iuch farther, but in deeper water. This is noted
on the chart. The variations in the thermometer between lafl; night and this morning, indi-

cate our pailage over an eminence of the bank, called the Whale Bank, fituated on its inner
edge.

J»'ly 13? Thermometer at 8 A. M. was at 53. two degrees colder than when a'c could not reach
lat. 44. 30. N. bottom with 110 fathoms of line: and we founded in /i fathoms. This indicates our entrance
Ion. 58. 28. W. on another hank, which is called in the charts Banquereau. It is obfervable that the water of

fmall banks is not fo cold as that of lar-e banks, and this feems natural, if it is fuppofed that
the condu6fing power of the land, taking av/ay part of tlie heat of the water, is the caufe of the
changes in the thermometer; for that po^vcr mufl have Icfs efrecfl:, r.s the quantity of the crrcund
under water is lefs: and this mufl be flill more remarkable when the bank is immediately con-
n?(5led with land above water, for fuch land conducing heat away from the atmofphere, and
receiving much froiTi the fun, maft require lefs from the water. This remark has been uni-
formly confirmed in all my e^x^'erimeuts within capes, where the \yater is much warmer than
HI foundings without them. And it is fin ther obfervable, that the water on the coail of Ame-
rica on the edge of founding'^,, is not above 6 or 8 degrees colder than deep water ; but on the
•banks of Newfoundland it is from la to i,' degrees colder.

July 14, Here we have the water 57.- which is 2^ warmer than when we could not get bottom be-
lat. 44. 33. N. tween the banks, yet we have 6^ fathom:-, at neon it was up to 61. and we had the fame found-
Ion. _59. 54. W, mgs; but as it was calm weather, and as we had a hot fun, allowance muft be made for its in-

fluence, and therefore no certain concluucn can be drawn. The depth of the water however in-
dicates our going off Banquereau, and the white fand of the bottom indicates that we arc on the
edge of the bank which is connedled v,'ith the Ifle of Sable. This alio accounts, from the above
Bientioned- principle, for the unexpefted warmth of the water.

July 15,
^^ f^^ ^^^ '^"'^ ^* a P. VI. and now we are in 13 fathoms of water thermometer Sa- This

lat. 44.'50. N. land agrees with the defcription of that about St. Mary's river, and tracing our courfe back,

ion. 61. 20. W, ^t^^'s "s to have been lafl night, and the preceding days, in the very places indicated by our
reckoning, thermometer, and foundings. We tacked and flood ofi".

July 18, off 'I'he thermometer, when we ftood off the land, rofe up to 57. and when we canie on and
Halifax Har- made the high landsofjeddore it indicated Jeddore banks by faUing to c a. when bcin"- becalm-
kour; ed we caught fiCi, leaving the bank it rofc to 57, and now we are in light of our port it f^ands

at J 3.

D. A
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D. A tlicrmomctrical Journal of the temperature of tlie atmofjihcre at fca on a pafiapjc from

Halil'ax to New-York, on board uf the Britifli Packet Clieftcrfield, Captain Schuyxr.

Dates.

1 790.

Places in at Noon.

Time
Lat. N.

j
Lon. W.

'I'cmp. of

Air.
I
Wat Notes.

Illy 21,

22,

24,

aj,

26,

27,

48,

i9,

3T.

Aug. i.

.;a.
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Olfcrvalioiis on a "voyagefrom Halifax toicards Niiu-York,

1790. July 21. Sailed this morning from Halifax. The water at the harbour's mouth and juft within Che-
budahead, was at 53. but without it was at ja—In landlocked plates 1 have generally
found the water warmer than in even greater dejiths, on the borders of the ocean.

2j. When we loft figiu of land the water was at about 56 but at 6 this morning it having cooled
to JO I fuppofe wc arc palling over Rofeway bank.
At noon the heat of water hadrifento 5-^ which makes me fuppofe we are over the ground

between Rofeway and the other bank called in fome charts Brown's bank, and at 4 the water
cooling again to 50 I fuppofe we are on this laft mentioned bank.

24. The water at noon yefterday growing as warm as 56 I fuppofe we arc on the S. E. edo-c
I.at. 4t. 57. of iirown's bank. As we afterwards hauled up more to the weftward, and as the water at 8 this
Long. 65. 01. morning cooled to 50 again, I fuppofcd we had returned more on the bank. But at noon

the thermometer rofe to 58. As it was calm, and the fun hot, I made fome allowance for that
caufe, but fuppofed we had got offfoundings, and as at 6 (the air being 6"^ cooler than at
noon) it was at 57 I was confirmed in this.—Itbeing ftill calm, and there appearing fome
gulph weed, we hoifted out the boat to try the current which we found to fct N. E. 'nearly
I knot. This puzzled me, I could not conceive ourftlves to be in the gulph ftream, becaufe
the water was not hot enough for that fuppofition, and as the iron pot by which we anchored
the boat, was not at bottom though 80 fathoms of line were out, I thought the heat 57 fully ac-
counted for by the depth of water; but about 7 when wc had made a little way through the
water, it became again calm, and we then faw and heard the ripple of a current as evidently
aswe could have e:(pe(S':d over a flioal. I could not account for this any otherways than by
iuppofmg it to be the gulph ftream, yet it appeared impolTible that it fliould come fo near the
bank. Our Captain rel'olved to try again if there was a current here at a diftance from this
ripple and in a calm. He accordingly hoifted out the boat again and the current was found
tofetS. E. by S. about |: knot. The tvrdence of this various current info fhort a fpace, the
heat of the water not being raifcd to the heat of the ftream, and our fituation to the Nurthward
made me conclude this to be the whirlpools of the eddy of the gulph ftream juft on the northern
edge of it.

July 25, Noon. '^ '^^ vvater ftillcontinuing till noon nearly at the fame temperature, and our courfe being to the

l.at. 41'. ST,.
' Weft Southerly I concluded that omTituationwitlirefpedto the ftream was nearly thefame as laft

Lono-. 65. 33.
remarked, thi» was confirmed by the pafiage of immenfe quantities of gulph weed, a deal of

"
' fcum and mucus with a Whale two or three Sharks and a fchool of Porpoifes in the courfe of

the morning; but in the afteniocn we fell off" further to the Northward, and at 6 P. M. the
water was from 5Jto 53. no gulph weed to be feen, and in foundings of ^% fathoms. We tacked
and ftood fouth at 8 P. M. and i was aftonilhed to find at midnight that the water was heated to
60, though the foundings were only 32 fathoms. Here again I could account for this only by
the influence of the gulph ftream, which the Capt. feemed to think probable, and tacked to the

a6th. Northward, the wind being ftillat about W. and by 3 A M the thermometer fell to SZ with
the fame foundings, when we again tacked and ftood to the fouthward. 1 then tried the
heat of the water by the thermometer, regularly every hour, andby 5 P.M. it wasup to 62. The

2^jjj^
foundings then were 46J'athoms:—we tacked and ftood North, and at midnight it was ao-ai'n
down to 55, at 3 A. M.to54 tlie foundings then about 2>5 fathoms we then ftoodiouth when it
returned to 60. Thus upon three fiicceffive tacks each way we cooled or warmed the water as
we were ftanding either Northv.'ard or Southward from 6 to 9 degrees. 1 could only ac-
count for this (the foundii:gs varying but very little) byfuppoiing that when we ftood fouth-
ward we got into the warm influence of the guiph ftream, and as v/e ftood Northward we got

July 27. ^^^ ^^ ''^- ^ ^" not think we got into the ftream itfelf, becaufe I ftiould in that cafe have ex-

gulph weed and the weather was foggy.

Perhaps we may be farther to the wtftward than we think : time and a good look out will
difcover,

July 30. Since the laft ohfervation relative to the ftream and foundings I have kept the thermome^cr
Lat. 40. 25. going almoft every hour except when we were ftrnding off the ftiore, and by examining the
Long. 70. 30. loui/riings according to thofe marked InMr. Des Lurres chartjl have regularly traced them and

if we were to fuppofe that a current was fetting us about i knot per hour to the weftward, the
ioundings would agree very well. When in about ht, 40. 2j. we were ftanding off fliorc, vvo.

warmed
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warmed tlic water to 64, and got 45 fathoms this heat I account for by the influence of the

jlrcam, it btiiig greater tlian the proportion as to foundir.gs, for in 40 fathoms fartlier toward

the fliore it was only 60. In looking over my journal from iJofton to Virginia in Capt. Brace,

1 fotmd that in nearly the fame latitude the luat increafcd in about the fame time from 52 to

•i<) but in a fomewhat longer run. It was then Odcber, it is now July, and the difference in

the number of the degrees is eafily accounted for by the feafon. By going more fouih and well

in Captain Brace the w»tcr was raifed to 67 when wc found ourfclvcs within the ftream, ii

vnuld at this feafon probably be upwards of 70. 1 therefore conclude that we are within the in-

fluence of the heat, but not the current of the ftream, and I am in hopes to find that we have had

tliat eddy current in our favour.

Aiip-. l.oA j\T Having the land in fight we are confirmed in the fuppofitlon that a favourable current has
'^'

"

carried the Ship fuller than the Captain reckoned.

APPENDIX.
NOTES 'I'O THE MARITIME OBSERVATIONS.

Extractfrom the Journal of an Officer on hoard the BrltiJJj

Ship of War-t Liverpool^ in November and Deceinbery

1775, on the Coaji oj Carolina a7id Virginia.

WHEN Cape Henry bore N. W. i6o leagues found
a current fetting to the Southward at the rate of

10 or 12 miles per day, which continued fo till Cape Hen-
ry bore W. N. W. 89 or 90 leagues, then found a current

fetting to the N. E. at the rate of 32 or 34 miles per day,

this current continued till wnthin n^2> °^ 3*^ leagues of the

land on the above coafts, then it fets to the Soutliward

and Weftward, at the rate of 10 or 15 miles per day, till

within 12 or 15 leagues of the land. 1 his current which
is only the eddy of the gulph ftream, fets moftly S. W.
or as the land lies.

In lat. 37. 50 founded, and had 65 fathoms, fine fand,

being 25 leagues from the land. In the fame latitude

and only 26 leagues from the land, had no bottom, with

180 fathoms.

From
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From lat. 35. 30. to lat. 37. 00. there are no foundings

ao leagues from the land, but at 19 leagues diftance there

are foundings in 60 fathoms, at 18 there are only 35 fath-

oms, and :rom thence gradual foundings to the fhore.

From Cape Hatteras to Cape Henry, the ground is fine

fand, and to the Northward of Cape Henry, coarfe fand

with fome fliells among it.

N^ II.

ExtraSifrom the Journal of an Officer on hoard the Brit'

i/Jj Ship of War Liverpool, betiveen 26th Sept. and gth

O^obery i"J"]S'

IN lat. 45. 43. N. long. 21. 20 W. from Greenwich,
found a current fetting to the Southward 1 2 to 15 miles

per day, which continued till we made the Ifland of Corvo,

the North part of which is in lat. 39. ^6. N. and long. 31,

8. W. from Greenwich by celeftial obfervation, which a-

greed within 1 2 miles of the longitude per account, that

being 2,0. ^6. The variation of the compafs off this Ifland

is 18^. 19. W. and in failing to the Southward and Weft-
ward, it gradually diminifhed, till we arrived in lat. 29*
00. N. long. 66. 40. W. where we had no variation.

N^ III.

Extractfrom the Journal ofan Officer on hoard the Brlti/Jj

Ship of War, LiverpooL

ON the 18 of Odober, 1775, in lat. 42. 4. N. long.

lo'^. 8. W. from the Ifland of Corvo, it bearing S.

75 E. diftant 156 leagues, the fea being then very fmooth
it was fuddenly agitated into a fhort irregular fea (without

VOL. III. N any
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any fhlft or increafe of wind) fuch as is generally occafionccl

by currents, and the next day we found we were 30 miles

to the Southward of the reckoning. This current conti-

nued till the 2 2d of Odober, having then arrived inlat. 37:

long. 13. 30. W. It fct S. by W. i. W. i ,L miles

per hour.

Having a fair wind, and a good obfervation every day,

and alfo goodaftronomical obfervation s for determining the

longitude, w^e had the greateft reafon to depend on the

authenticity of the above.

No; IV.

"Extractfrom the journal of an fleer on hoard the Britijb

Ship of War^Liverpool. July^Aiiguf andSeptember^ "^11S'

THE bank from Cape Cod extends almofl: as far as

Cape Sable, where it joins the banks of Nova Scotia

deepening gradually from 20 to 50.or 55 fathoms, which
depth there is in lat. 43. In croffing the bank between lat.

41.41. and lat. 43. the bottom is very remarkable ; 011

the outfide it is fine fand, fhoaling gradually for feveral

leagues on the middle of rhe barik, it is coarfe fand or Ihin-

gle with pebble ftones, on the infide it i5 muddy with

pieces of fhells, and deepens fuddenly from 45 or 48 to

150 or 160 fathoms.

No, V.

Jn lat. 44, 54. iV. long, ^i. 19. W. on hoard the Britiffj

Packet Cheferfejd^ Capt. Schuyler, July 10, 1790.

TH E Captain caught a codfifh, and in a few minutes

after it was opened and gutted, 1 put. the thermo-

meter into- its belly, the inftrument marked 39 when in air

it
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it was 57, and in water on the furface 52. Depth 46
fathoms.

In hit. 44. 52. A"", long, 54. 57. V/. 'July 11, 1790.

'"I"'HE people caught feveral cod fifli and hallahot, thether-

i mometer was put into three codfifh and one hallabot

fuccelTively, the inftant they were hauled up, and the in-

ftrument marked 37 in every cafe. The air was at ^"^^

and the water at the furface was ^'^. The firft experiment

was repeated after the fifli was gutted, and it then marked
one degree warmer. I thence conclude that the difference

between the two experiments was owing to the time the

f]{h was in the air before the trial, and that in all the in-

ftances the animal heat of the lifli was about 16^

colder than the water at the furface ; and as it feems natu-

ral, from analogy, to fuppofe that animal heat is at leafl

as warm as the fluid in which the animal lives, I conclude

that the water at the bottom was as cold as 37 /. e. 16^
colder than at the furface. In a former voyage it was found by
decifive experiment, that near the coaft in very hot weather
the water at the bottom in 18 fathoms w^as 12 degrees

colder *than at the furface.

Another reafon to fuppofe that the water was colder at

bottom than the animal heat, was the great diftenfionof the

cods founds when they were opened, although they had
fent out innumerable bubbles of air in the paffage up; the

air, therefore, within the found, muH: have been much
more comprefled, (either by cold or the power of the ani-

mal) below, than above^where it was at 2^*]' Several fifh

that had been hauled up to the furface of the water, and
then d roppedfrom the hook, fwam light on the furface

N 2 till

Sec Phllofophlcal Tranfaftions, Vol. 11. page 329.
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till they recovered their vivacity, although they loft much
air in coming, up the fpecific gravity was therefore much
lefs than at hottom, and this was probahly owing to the

diftenfion of the found. That fi(h rife and fmk in the

water, by this power of increafing and diminifhing their

bulk, and confequently their fpecific gravity, is well

known to naturalifts, but I was pleafed to fee the truth o£

that fa(i^ confirmed by thefe experiments.

JONA. WILLIAMS, Jun.

N^. XL

An account of the mojl effeSIuahneans ofprenjentlng the de-

leterious confequences of the bite of theC^OT al\5S Hor-
RiDus*, 6>r Rattle-Snake. ^/Benjamin Smith
Barton, M. D.

Read Aug.
g ^ U R I N G my paffage through feveral of

19. ^/9i-
£ Jf the weftern fettlementsof Pennfylvania, and

the adjoining States, in the year 1785, I made it an ob-

jecfl of attention to acquire every poffible information re-

fpeding the efFed:s of the poifonof the Rattle-Snake,
and the methods of prevention, or of cure, which are com-
monly employed in thofe parts of our country. A very

confiderable number of vegetables were either mentioned,

or fliown, to me, all of which, I was alTured, *ivere good

for the bites of Snakes, Without being much of the fkep-

tick

* T tVilnk it proprr to confine myrcirarlcs to thisfpcciesof Rattli-Snakk, becaufe it is

that witli whicli I am befl acquainted; becaufe it is the nioft lommoii Jpecicsin thofe parts of

our country wliith arc bed known tome, and becaufe I btlieve it it the moft deleterious fpe-

cies that has yet been difcovered within the limits of the United-States. I have little doubt,
however, that the plan which I have rcconinurdcd, and the remarks whii-h I have made,
•will equally ajiply to the Crot^hxt miliarius, the t'rotajus Xlurj^/j and the other fpccicB of thi*

formidable family of ferpcn.ts which arc defcribed byUnnasus, and by other writers.
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tick in medical matters, I might have doubted either the
veracity of my informers, or the accuracy with which
their experiments and obfervations were made. It, cer-
tainly, did not require a very cxtenfive acquaintance with
botanical or with medical fcience to difcover, that thefe
reputed fpecificks were frequently poflefled of proporties
the moft oppofite; and, confequently, that the effeds of
the poifon of our venemous ferpents, which are fo uni-
form in their appearance, were capable of being obviated
or removed, by a number of vegetables, perhaps no lefs

different in their influence on animal bodies than they are
in family, and in fpecies. I might have doubted, for a
moment, whether the adivity of thcfe poiibns was fo
great, and the efFeds of their operation fo dangerous and
fo fatal, as has been generally imagined. I was not ig-
norant that in the feafons of fupervening languor and tor-
pidity the Rattle-Snake, in particular, bites with feem-
ing reludance, and without any, or with but little, ill con-
fequence ariling from the wound. I, likewife, well knew,
that even in thofe feafons when. the fun powerfully exerts^-

its influence, at which times thefe animals are beft quali-
fied to ftrike and to injure, individuals of the fpecies mud
often be found, the cavities of whofe venemous fano-s are
entirely, or nearly, deftitute of their adive poifon, from,
the introdudion of which into the body, thofe alarming,
fymptoms, which charaaerife the fuccefsful bite of this

animal arifef. I could imagine that, in fome inftances, the

poifoa^

f Several years fincc, a g^entlemen madi the following experiments hi Philadelphia. He
hada large Rattls-Sn ake brought to him alive, which he fu managed by a itnn-z-that he
could eafily lead it into, or out of, a clofe cage. On the firft day, hefuffered this Snake to hire
a chicken, which had been ahured to the mouth of the cage by crumbs of bread. In a few-
hours, the bird " mortified" and died. On the fccond day, isnother chicken v/as bitten in the
fame manner, and furvived the injury much longer th.;n the firft. On the third day, the ex-
periment was made upon a third chicken, which fweiled much, bur, neverthclefe, recovered.
On the fourth day, feveral chickens were fullered to be bitten, without receivino- any injury.
After this, itisfaid, the Snake grew larger and fatter. M. S. by my faiher, p^nes me. The.
truth of thcfe experiments leems to be confirmed by the original and very well-written ac-
count of the lecond volume of the Count de la Cepcde's Hi/menaturdlc dis Strjiens, \^c. pub-

liihcd
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polfon might he thrown nito ligamentous or tendinous mat-

ter, from which there would he little probahilirv of an

abforption into the mafs of blood. Thefe laft mentioned

circumllances enabled me to undcrftand how, in fome iu-

ftances at leaft, the internal ufe of the various vegetables

which were employed, might have led my informers to fup-

pofe that thole vegetables had accomplilhed a cure.

Upon examining the fubje6: more minutely, I found

that although the principal dependancefeemed to be placed

on the internal ufe of vegetables, yet the employment of ex-

ternal means was evidently the moft important part, both

of the prevention and of the cure. In general, the firft

thing that was attended to, after a perlbn had been bitten

by the Rattle-Snake, was to throw a tight ligature a-

bove the part into which the poiion had been introduced :

at leaO-, this was the practice whenever the fituation ofthe

wounded part admitted of fuch an application The
wound was next fcarificd, and a mixture of fait and gun-

powder, fometimes either of thefe articles fepararely, was

laid upon the part. Over the whole was applied a piece

of the bark of the V/hlte-Walnut'^. At the lame time,

fome one, frequently more than one, of the vegetables

which were mentioned to me, were given internally, ei-

ther in decodlion, or infufion, along with large quanti-

ties of milk.

Such is the rude and fimple pradice of our weflern fet-

tlers for preventing, or for curing, the dangerous effects

ofthe bite of the Rattle-Snake. 'I'hey llkevv'ife ex-

tend this pradice to the bites of feveral other kinds of fer-

pents, the hiftory of which will form the fubjed of a me-
moir,

\\?ni'\ in \hc App-nilh: tn thtfeiO"'J vnlume rf the troiifhty rer'lcio en!:irnerl : fee page 5 II. The fimplc

cxpcriirients which I have juft related cderve to be attended to. 'Ihuy enable us to affign a

rcafon why perfoiis who have adhia'ly btcn bitten by the RATrLE-?N ak:: have fometimes tT-

pTicnccd very inconfidorable, or no bad, confcqucnces from the -wound : they enable us to

difcover in what manner many vegetables have acquirtd a reputation for curing the bites of

ftrptnn, without our rc-urring to the very difagreeable necelTity of arraigning the veracity of

thofe from whom our Information is derived: and, laftly, they teach us a pKyfiological fad,

that the poifen of tht Rat tle-Snakj; is fccrcted very flovvly.

« 'i'hc Juglans allju of Liiinxus.



BITE OF rHE RATTLE-SNAKE. loj

moir, which I hope to lay before the Society, fome time ia
the coiirfe of the enfuing; year. At prefent, I Ihall only
remark that there is reafon to believe, the practice which
I have defcribed has often been employed for the bites of
ferpents v\ hich do not belong to our 'uenemous tribes. This I

know to be the cafe with refpedt to our Wampum-Snake ^ the
Co/nb/rrfa/ciatiis of Linnxus: for, a careful examination of
this ferpent and a curious inquiry into its hiftory, have
convinced me that its bite, like chat of many other fpecies of
the extenlive genus of Coluber^ is really harmlefs. It

would be uncandid not to obferve that Mr. Catelfjy, who
Jias given a defcription and a goodfi_:;ure of the Wanipiim-
Snake, in \\\% Natural Hifiory ofCarolma, &c .* w^as of the
fame opinion long before me. I may alfo remark that
Linnneus, in his SyJlemaNaturde\, has not annexed to the
Coluber fajciatin that mark by which hedcfi->nates the fer-
pents which hefuppofedto be venemous. But the Swedilli
naturalil^ does not feem to have been certain that
his Coluber is that defcribed and figured by Catefby,
tinder the name of the Wampum-Snake, From comparing,
however, the animal itfelf with- the defcriptions of Catefby
and Linna:us, I am confident that the Wampum-Snake of
Pennfylvania, Carolina, &c. is no other than the Coluber
fafc'iatus ofthe Syjhm of Nature.

But to return from what is rather a digrefiion, In the
fmiple pradiice which I have defcribed, I am difpofed to
repofe great confidence. Nor can I have any doubt that'

the beneficial effeds which have been experienced under
the employment of the multifarious means I have menti-
oned, are to be attributed principally to the ufe of the li-

gature, to the fcarification of the wounded part, the appli-
cation of the fait, the gunpowder and the blifter. I fhail

not deny that fome of the vegetables which were exhibit-

eel'

* See Volume ad, p. 58 and t. 58.

\ Sec Volume lit, p. 378. Vicnnu edition of 1767,
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ed Internally may be of ufe. Such, perhaps, arc the vari-

ous deco£lions which are made of the more ftimulating vege-

tables, the infufions and expreflcd juices of vegetables, ac-

companied with the ufe of large draughts of warm water,

the llcam-bath, &c. Thefe, by exciting a mod profufe

perfpiration, may contribute to the difcharge of the poi-

fon from the mafs of blood. Some of them a£t powerful-

ly as diuretics, and in this way may alfo be of fervice.

The Indians in the State of Jcrfey, 1 have been informed,

formerly made ufe of the expreflcd juice of the leaves of

the common Garden-Rue * as a remedy for the bite of the

Rattle-Snake. It is well known that this vegetable

poflfeircs very adive powers, and in the large dofes in

which the Indians prefcribed it, it excited a mod: violent

fweat. They gave to an adult, about two table-fpoons

full of the juice every two hours, until this efFed: was pro-

duced. I think, there can be little doubt, that it has beea

of confiderable fervice.

It deferves, however, to be mentioned. In this place,

that during the ufe of the Rue, and even before this vege-

table was adminiftered, external means were employed, the

principal of which was the application of the ligature.

\Vc fee, therefore, that without a knowledge of the

name, much lefs of the ftrudliure and office, of the abfor-

bent-fyftem, the rude favages of our continent, from whom
it is probable the white inhabitants derived their experi-

ence on the fubjed:, had learned the propriety of applying

a ligature, in order to prevent the farther introduQion of

the poifon into the body. From the nature of the favage

life, man in this ftate of his political exiftence is more lia-

ble to be injured by the bites of ferpents than in the more
polilhed flakes of his improvement. It is fortunate, there-

fore, that even among fome of the rudeft: nations of men,
the mode of treating the bites of thefe animals is fo rational.

If
* Ruta graveolensf LI«.
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If, along with the ligature and the application of different
ilimulants to the wounded part, they make ufe of various
internal means, many of which are probably impotent,
and fome of them, perhaps, pernicious, let us remember
that even among the moft poliflicd nations, where medi-
cine is cultivated as a fcience, phyficians are accuftomed
to adminifter many articles whofe effed on the fyftem arc
known to be inconfiderable or ufelefs.

The fait and gunpowder applied to the fcarified part
a6: powerfully by exciting a difcharge of blood, and par-
ticularly ot the ferous part, from the wound ; whilft the
bark of the White4¥alnut, already mentioned, which pof-
fefles the evacuant power of cantharides, in no inconfidera-
ble degree, contributes to the farther difcharge of this ferum,
and along with it the poifon thrown in by the animal.

I do not know that any vegetable fubftance befides the
bark of the White-Walnut is ever employed in thefe cafes
as a blifter.

^
I know, indeed, that both the Indians and the

white inhabitants of this country are acquainted with the
bliftering property of other indigenous vegetables: fuch are
the Commofi-PVititergreen (Pyrola rotundtfolia^ Lin.), fomc
fpecies of the genus Ranunculus^ or Croiv-foot^ &c. In
fome parts of Pennfylvania, the roots of the firft of thefe
plants are pounded, and then applied to parts where it i$

required to raife a blifter. The roots of this Pyrola are,
however, principally ufed in rheumatick affedions, and I

have never heard of their being employed in cafes of the
bites of venemous ferpents. I have heard of one Inftance
in which a blifter of cantharides was applied to the wound
occafioned by a Rattle-Snake, and was attended with
the bcft efFed*.

If the method of treating the bite of the Rattle-
Snake which I have defcribed, is ever of fervlce, it

VOL. HI. o is

• since I wrote the above, I have read, with no fmall degree of pleafure,'that tlie bark of
the Dc^-hni Mcztrtutn of Linnau5(the C«mni»n-M<n«rton,oT ipurgt-Olivt) has been applied to the

w'ouad
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is obvious that no time fhould be loft in the employment
of the means that have been mentioned, or of fome means

of a fimilar nature. In thofe cafes where the poifon is ap-

plied near to the oriiice of an abforbing-vefTel we have rea-

fon to fuppofe that it will be conveyed into the mafs of

blood with great celerity. The mildeft fluids pafs along

the lymphatick-veflels with rapidity, but when thefe vefTels

are expofed to the influence of cold, or when they are fti-

mulated by poifons of any kind, their propelling action is

greatly encreafed. Even, however, after we are convinc-

ed that a portion of the poifon has been abforbed, we
ought not, I think, to omit the ufe of the ligature, and of

fome of the other means which have been mentioned.

As poifons of various kinds in their paflage through the

lymphatick-vefTels are liable to be detained, forfome time,

in the glandular appendages of this fyftem, it would,

perhaps, be of ufe to fcarify thefe parts, and to apply a

blifter to them, in or<ler to promote the difcharge of the

poifon. Let us fuppofe, for inftance, that the poifon of

the Rattle-Snake isthrown intothefole, orend, of the

foot clofe to the mouths of a number of lymphatick-veffels*

In moft cafes, the ftimulant cffeds of this fingular fluid

are obferved to take place in a few minutes. The lympha-

ticks partake of the inflammation which is excited: the poi-

fon is quickly propelled along them, but its pafl^age into

the blood-veflTels is fomewhat retarded by the conglobate-
~ '^^^'^ ' glands

wound occafioneil by the bite of apoifonous ferpent, and that the application was attended,

with the happieft elfedls. See the Flora Saecka o{ Linn.xus, p. 128. It has alfo been lately,

rccommemied, and its beneficial effeiSls have been experienced, in the fame cafe, and in the-

bite of the mad-dog. Sec what Atrel has faid on the fubjt-(ft in the T''et. A.aJ. Handl. for

tlic vcar 1778, p. 104. All the fpccies of the genus D.iiihm, with which the botanills arc ac-

quainted, are indued with the fame property. The bark when chewed rtronj^ly ftimulates

the mouth and fauces exciting a confiderable decree of heat : when .ij^plicd externally to the

fkin, it produces a b'.ifter and a confiderable difcharge of ferous matter. Its good effcds in

the i'nftances juft mentioned, arc, therefore, I prefume, to be referred to this itimulating pro-

perty. The bark of the White- JValnut, as I have already obferved, adls inthe fame way, though

not fo readily, or fo powerfully. The M'^zerevn or tlie cantharidcs. perhaps more efpccially

the Daphne GniJium, would, I imagine, be verj- properly fubllitutedforit.
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glands, which form an eflential part of the abforbent-fyf-

tem in man. In a fhort time, however, if the ligature

has not been very early and very carefully applied, the

glands of the groin are obferved to fwell, and inflame. In
this flate of the complaint, I would advife an extenfive
fcarification of thefe glands, and the application of fom(;

powerful blifter, the effeds of which, at the fame time,

are very fuddenly exerted. I know of no article of the
materia medica lb likely to anfwer both thefe intentions as

the Ecorce de Garou of the French, the bark of the Daphne
Gnidium, which I have already mentioned.

It often happens that the poifonof theRATTLE-SNAKE,
like that of the mad-dog, being merely thrown into muf-
cular, tendinous, ligamentous or cellular parts, is depo-
fited there fome time without being abforbed intothe mafs
of blood. In thefe cafes the fuccefs of the plan which I

have defcribed will, probably, be very great. Whatever
preference may be given to the ufe of the knife, or of the
cauftick over that of fcarification, the application of the blift-

er, &c. I think, there can be very litt]e doubt of the pro-
priety of employing the ligature. I am convinced, indeed,
that on the ufe of this fimple application, the fuccefs of
our cure, or to fpeak more properly of our prevention
will, in a great meafure, depend.

Hitherto, I have proceeded on the fuppofitlon, that

the poifon of the Rattle-Snake is conveyed into the
blood-velTels through the medium of the abforbent-lym-
phaticks.

^
But, unfortunately, cafes fomctimes occur in

which this tdtive matter is thrown immediately into a
vein or artery. When this happens, the effeds of the
poifon will be the more readily propagated to the remotcfl:

parts of the fyftem ; and the powers of medicine will then
be found to be lefs confiderable. I have received an ac-
count of the cafe of a perfon who, whilft he was repofing
himfelf under a tree in a wood, was bit in the neck by a Rat-

O 2 TLE-
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tle-Snake: remedies were immediately applied; but to no
purpofe, for the unhappy fuffcrer expired inafevv minutes.

This very fudden operation of the poifon will not excite

much wonder, when we confider the proximity of the

wound in this cafe to the fource of circulation. For al-

though experiments are wanted to demonftrate the precijh

adion of the poifon of the Rattle-Snake on the human
and other animal fyftems, we are already in pofTcflTion of
fadls which warrant us to conclude, that it exerts its prin-

cipal efFe<5ts on the fanguiferous fyftem, and, as I believe,

immediately on the blood itfelf. In what manner it affects

this important fluid I am unable to decide with certainty.'

That it induces a preternatural tenuity of it cannot, I

think, be doubted.

But whatever may be the particular operation of the

poifon of which I am fpeaking, we are certain that the

introdudion of the fmalleft portion of it into a blood-

veflbl is generally attended with the moft ferious confe-

quences. Mr. Catefby fays that, " where a Rattle-Snake
" with full force penetrates with his deadly fangs, and
" pricks a vein or artery, inevitable death enfues ; and
" that, as I have often feen, in lefs than tuo minutes.
^' The Indiansy^^ he continues, " know theirdeftiny the
" minute they are bit; and, when they perceive it mortal,
" apply no remedy, concluding all efforts in vain*." Mr.
Catefby is frequently very accurate in relating fa£ls, and
in making obfcrvations. What he has here laid refpec-

ting the fatal confequences of the immediate introduction

of the poifon into the blood-veffels perfe<Stly correfpondc

with the information which I have received frbm a variety

offources. I am unwilling, however, to believe that, in

every cafe, fuch an introduction is ncccffarily mortal. I

cannot but fuppofe that of the many cafes of the bites of

the
^ Tk< Natural HiAoPf cf Caroliaa'^ Ice. v*!. %, p. ^ir
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the Rattle-Snake which fo frequently oecur In thele s

inhabited parts of our country, the number of thofe in

which the poifon has been immediately applied to a blood-

veiTel cannot be inconfiderable. And yet, at prefent, how
feldom does the bite of this animal prove mortal ! What-
ever may be the event of this opinion, I think w^e ought

not to negled: the application of the ligature, &c. even

after we are confident the poifan has been throu n into a

blood- veflel. Perhaps, in this cafe, the Rue^ or fome
other powerful fudorifick, may be of fervice. How far the

ufe of milk, &:c. will tend to the recovery of our patient,

I cannot decide with confidence^ I confefs, however, I

fhould be unwilling to place much hopes in the admini-

ftration of this fluid, although the pradfice is very gene-
rally ad ipted in moft of our new fettlements.

I have now defcribed the modes of peventing the dan--

gerous confequences of the bite of the Rattle-Snake,
as they are pradtifed in various parts of our country. At
the fame time, I have ventured to throve out fome conjec-

tures of my own, which 1 thought would not be impro-

per, nor altogether unacceptable. As my abjedt in prcfent-

ing this paper to the Philofophical Society is more utility

than curiofity, I have avoided mentioning feveral other

means which are daily employed for the fame purpofe,

both in the countries to the Eaft and in thofe to the Weft
of our mountains. I cannot, however, help obferving,

that fucking of the wounded part, is very generally prac-

tifed by the Creeks, and fome other native tribes in the

fouthern pjirts of our States, &c, as I have been inform-

ed by my ingenious and worthy friend Mr. William Bar-

tram, who received his information from the traders a-

mong thefe people. It appears from Mr. Catefby'^s elegant

work, which I have already quoted, that fome of theie

tribes have learned the importance ofcutting out the wound-
ed
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ed part, wheh, from the fituation of the bite, this can

be done*.

When the poifon of the Rattle-Snake has a<fl:ually

been introduced into the general mTils of blood, it begins

to exert its moil alarming and charaderiftick effects. A con-

fiderable degree of naufea is a very early fymptom f. \Vc
now difcover an evident alteration in the pulfe: it be-

comes full, ftrong, and greatly agitated. The whole body
begins to fwell: the eyes become fo entirely fufFuled, that

it is difficult to difcover the fmall-eft portion of the adnata

that is not painted with blood. In many inflances, there

is an hemorrhrxgy of blood from the eyes, and likewifc

from the nofe and ears : and fo great is the change in-

duced in the mafs of blood, that large cuantities of it are

fometimes thrown out on the furface of the body, in the

form of fweat. The teeth vacillate in their fockets, whilft

the pains and groans of the unhappy fuffercr too plainly

inform us that the extindion of life is near at hand.

In this ftage of its action, and even before it has indu-

ced the mod alarming of the fymptoms which I have men-
tioned, the powers of medicines can do little to check the

rapid and violent progrcfs of this poifon. The employ-
ment of the ligature, the ufe of the bliftcr, and of the o-

ther modes of treatment which I recommended in the lo-

cal flage, it is obvious to remark, will be of very little, if

any, benefit here. When there is no hemorrhagy, how-
ever,

* Sec vol. 2, p. 41. Mr. Catefby alfo makes mention of the pracTiice of fiickra^j the wound,
which, lie Hiys, " in a flight bite, has fometimes a good cTedl ; fho' tlie recovered perfon
•• never faiis of liaving annual pains at the time tliey were bit.". Vol. 2. p. 41. 1 he Abbe
Clavigero fays, the moil cffedfual remedy for the bite of the Rattle-Snake, " is thought to be
•' the holdino; of tke vsoundcd partfometimcin the earth." 'T/jf Hifiory of Mexico, 5cc. vol. ift,

p. jj, Englifh Tranflation.

j- It is rcm.^rkable that a naufea, and fometimes a vomiting, is induced in many cafes in a

few minutes after the poifon has l)ccn thrown into a muftular part, and long before it can"

poflibly hiivecnt^reil theblood-vcirds, throuFhtlie medium of thc;ibforbtnt-lymphaticks; or, ad-

mittino^ that it has been introduced diredly into a blood-veflcl, before this adivc.poifon cau

have eitecflcd in the general m.afs any cjuuige whatever. Dors not tliis very ludden appearance

of the naufea and vomiting fci m to render it probable that the poifon of the UATri.i:-SK.VK.c

exerts confidcrablc cffcds on the nervous matter of animals?
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ever, and when the fymptoms of a violent adion of the
Heart and arteries take place, mercy may, perhaps, dic-
tate to us the ufe of the lancet, v^ ith the view to mode-
rate this adion. I fay nothing of the employment of the
other parts of what is called by phyficians the antiphlogif-
tick treatment, as the condition of the unhappy fuiferer
will, in mod cafes, preclude the pofFibility of it.

I fhould have been glad to have annexed to this imper-
fed paper, a more accurate' account of the efFecfts of the
poifon of the Rattle-Snake, on the fyftem ofman and
other animals, and, likewife, an analyfis of this fmgular
fluid;

^
The fubje£t is, certainly, a curious one, and one

the minute- inveftigation of which would, probably, throw
fome lights on the phyfiology of animals, \vhim it would,
no doubt, ultimately tend to theeftabliihment of a more
certain mode of treating the bite of one of the moft formi-
dable ferpents that has hitherto been difcovered in North-
America. But fuch an inveftigation would require much
time and patience, and, perhaps, I may add, a portion of
fortitude. Fully impreifed with a fenfe of the richnefs of
the field, I mean to undertake the inquiry. Meanwhile,
I fhalljuft obferve that the poifon of the Rattle-Snake
is generally of a yellowiih, fomewhat greenifh, colour, and
that it changes to a darker hue with the heat of our feafons.
During the period of the animal's amours, the poifon is

obferved to be of a much darker green than at any other
time, and it is certain that it is now alfo of a much more adive
and deleterious nature.- Whether this increafe of adivity
depends ontheprocreative paffion of the animal, or whether
it is not merely a confequence of the heat of the feafon, I
ihall not decide, at prefent."^

From the fads and obfervations Which I have fubmitted
to the Society, it appears that, in many cafes, the pre-
vention of the deleterious effeds of the poifon of the
Rattle-Snake, may be accomplilhed by means which

are
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are fimplc, and within the reach of almofl: every perfon.

To this fubjed I anxioufly wifh to turn the attention of

phyficians and of phyfiologifts; becaufe the analogies

which fubfift between the effeds of this poifon and thoie of

fome other animals, both of the fame and of different fami-

lies, are numerous and flriking. It is highly probable,

therefore, that our refearches into this fubjeift, would con-

dud us to the knowledge of means whereby we might

fometimes, perhaps not unfrequently, be enabled to pre-

vent the confcquences of the bite of the mad-dog, &c.

Our fuccefs in one cafe ought, at leaf!:, to ftimulate us to

make the experiment in another. Let us not, any longer,

look for abfohUefpeciJicks. Let us be content that, in the ful-

nefs of her benevolence, nature, ever attentive to our welfare,

has enriched her feries of animals, of vegetables, and of

minerals, with beings, with objeds, and with means,

which man, in every ftage of his improvement, is in-

ftruded to employ for preventing, for alleviating, or for

curing at leaft fome of thofe infirmities the whole of which

conftitute, as it were, a part of his eflence, or nature. The
rage for fpecificks is, indeed, nearly at an end. I exceed-

ingly regret, however, that it is ftill, in fome meafure,

fupported by the botanifts, who cultivate an ufeful and

an amiable branch of natural knowledge. Thus, the

Flora of almoft every country, and even of a narrow dif-

trid, or of the fuburbs of a city, is too frequently crowded

with the moft unqualified recommendations of certain ve-

getables in different difeafcs. But the partiality of the

botanifis for remedies for the bites of poifonous ferpents

appears to be peculiarly flriking. Perhaps, this partiality

may be placed among thofe errors which difgrace even the

primordia of medicine. It is certain, that we very eafily

trace it to aftate of focicty of which credulity, fupcrftition,

and ignorance are the moft prominent and diftindlve fea-

tures.

Of
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Of the many travellers who have vifited the countries
of North-America, there are very few, indeed, who have
not recorded in their journals at leaft one or two fpecificks

againft the bites of ferpents. M. Ic Page du Pratz, who,
in fome refpeds, is a judicious writer, ferioufly informs
us that the Rattle-Snake " fliuns the habitations of
" men, and by a fmgular providence, wherever it retires

" to, there the herb which cures its bite, is llkewife to be
" found*.'* Had this gentleman obfci-ved that wherever
the animal, of which we are fpeaking, retires, we find
vegetables which the full credulity of the Americans has
led them to imagine are antidotes to its bite, he would not
have expofed himfelf to the imputation of credulity with
thofe who are more intimately acquainted with the works
of nature, or with the powers of medicines. But the
truth is, that there is no branch of natural hiftory in the
inveftigatlon of which even men of fcience have more pro-
minently difcovered their ignorance and weaknefs than in
that of the ferpents. Here, even a Linnasus, forgetting
the cautious dignity which became the character of him
who was deftined to reform the fcience of nature, ferioufly

relates thofe tales which ought to have been confined to
the ivigyjaum of the favage, or to the cabin of the
moft uninformed hunter.

To this account of what I deem to be the 7nofl effeSfual
means of preventing the deleterious confequences cf the bite

of the Crotalus Horridus, or Rattle-Snake, I

Ihall fubjoin a catalogue of a number of vegetables which
have been recommended for the fame purpofe, either by
the Indians, or by the white inhabitants of our continent.
In enumerating thefe vegetables, I have thought it proper to

give both theLinnsean, or claffical, and the Englifli, or vul-
gar, names. Some of thefe reputed fpecificks are ufed inter^

nally^ others are employed externally, whilfl others, acrain,

VOL. III. P ' %rc
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are ufed both internally and externally. To fuch as arc

iiled internally I have prefixed this markf : to fuch as arc

appHed externally, I have prefixed the mark* : thofe which
are employed both interiia Ily and externally are defignated

by both thefe marks, whilft to thofe of which I have not

learned, with certainty, the particular exhibition, I have

prefixed no mark whatever.

Sanguinaria canadcnfis i^Puccoon, Blood-root,Tiirmerick)y

Hypoxis erctla {^Erefi-Hypoxis^Star ofBethlehem), Laurus

Sajjafros (* Saflafras), Polygala Senega (f* Seneca Snake-

root), Prenanthes alha [\JVhite Injy-leaf, Dr. JVitt^s Snake-

root), Hieracium T^^;/(9/i/w ['[ Feiny-Haivk-ineed), Cuni-
la 7nariana (f Dittany, Wild-Bafil), Collinfonia canadenji.^

( t Horfe-iveed, Knot-root), Hydrophyllum canadenfe (t

Scaly-root), Ribes w;^r«7W (f Black-Currant), Eryngium
foetidum (

+ Fetid-Eryngo), Arctium Lappa (
* Burdock),

\J\Xi\2iV\2i pcrfoliata (
* Ferfoliate-U'vularid), Aletrisy^zri-

noja (Star-grajs, Star-root), Afarum

—

'virginicumt [Heart

Snake-roots), Marrubium 'uulgare (f White-Horehound),

Scorzonera hifpanica [Garden Vipers-grafs), Solidago (*')'

Golden-rod. Different fpecies are ufed.), Arifi:olochia5'<?r/>^«-

taria
(
'\ Virginian Snake-root), luglans oblonga (* White-

Wahiut, Butter-nut), Cynogloffum 'vnginicum (f Virgi-

jiian IIouJids-tongue),Convo\vu\us arnjenfis'i (* Leafl^

Bindiveed) Adisea racemofa {^American Bane-berry, Black

Snake-root, Rattle-nx:eed), Sanicula canadenfis (f Canadi-

anSanicle), Vcratrum luteum [Rattle-Snake-root), Erige-

ron

—

philadelphicum ?
( f * Robin"*s Flantain) Lirioden-

dron 7ulipifera {"f Tulip-tree, Poplar^), Crocus fati'uus

( t Com??iou-

4 Among the Chceratc, and probably among other Americr.n tribes, the inner bark of thi«

tree, after being bruifcd, is infufcd in water, and the infuf?on given to horics which have been

bitten by tlvc Ratti.e-Skake. It is not imjirobab'e that thisniidicine may fomctinies b« of

firvice in tjiefc Cufcs, as it is certain that the bark of the Arrericjn Lirioicuhon pollefTes veiy

aiSli ve powLrs, as a fliniuiai# and fudorifick. I liavc ncvtr heard that this bark has been em-
ployed for the bite cf the Rat rLE-S.\y4KE in man.
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{\ Common-Saffron)^ Fraxinus {\ IVbitc-A/h) Chry-
fanthemiim? (St. Anthon/s crofs) Convallaria [\ Solo^

171011*3 feal. Different fpecies are ufed.), ITlmus^

—

America-

iia} (* i^ Amjsriccin Elm) Ofmunda virginiana {yirginU

an Ofmunda^ Feni-Rattle-Snake-t^oot)^ Juflasea?— ( * f

Wood-P hintam^ Rattlc-Snake-Plantain) Hieracium Kalmii

(
* f Rattle-Snake-P lantain-i Poor-Robin^s Plantain).

N*^. XII.

MAGNETIC OBSERVATIONS,
Made at the UnivcrCty of Cambridge (Maffachufetts) in t;hc year 1785,

By Dr. S. WILLIAMS.

Months.
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N°. xiir.

Accurate determination of the right afcenfion and declina-

tion of /3 Bootes^ and the Pole Star : in a Letterfrom
Mr. Andrew Ellicott to Mr. R. Patterson.

Dear Sir, 0(flober 17th, 1788.

Rfad Nov "H' HEREWITH fend you the right afcenfions
7th, 1788.

ji^ and declinations of /3 Bootes, and the Pole

Star. Ihe Declination of /s Bootes was determined by
comparing its zenith diftance, with the zenith diftances of
K Lyrx, Capella, « Cygni, y Andromedx, (i Medufse, and
^ Cygni, whofe declinations have been accurately deter-

mined by the European aftronomers. The zenith diftan-

ces, were taken by the fedlor which was ufed on the North-
ern boundary of this ftate, and was made by our own
countryman Mr. Rittenhoufe, and graduated by a method
of his own ; to fay more in its favour, would be fuper-

fluous. The right afcenfion was determined by comparing
its pafTage over the meridian, with the moft convenient of
thofe contained in the loth table, annexed to the firfl

Volume, of the Rev. Do6t. Mafl^elyne's agronomical ob-
fervations. This ftar will be found very ufeful, in de-

termining latitudes within the Northern, and Southern
limits of the United States.

The right afcenfion and declination of the Pole ftar, I

have deduced from the obfervations of the Rev. Dodor
Mafkelyne. This ftar is of fuch confequence in tracing

a meridian, that it is a wonder fo little attention has been
paid to it by the European aftronomers : it is however lia-

ble to one inconvenience, on account of the change in its.

annual variation in right afcenfion ; but this may be near-

ly corredled for many years, by ufing an arithmetical pro-

greflion, an example of which will be found at the end of

the tables of aberration ^nd nutation. In
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In applying the corredions contained in the tables of
aberration and nutation, it is only necceffary to obferve
this rule. When the Sun*s place or place of the Moon's
afcendino- node is on the left fide of the firft column,
ufe the fign on the left fide of the column required, and
'vice "jerfa.



ii8 R.Ascension ^^//JDechnati&n ofthe Pole Star.

Sun's phce and
place of the

Moon's aiicnd-
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N^. XIV.

Account offi'veral Houses in Philadelphia, finick -with
Lightning, on June 7, 1789. By Mr. David
RlTTEN.HOUSE,rt«J Dr. JoHN JONES..

^^iU]tl f\^ ^^^^^^"^^y the 7th of June, 1789, whllft

\_J a tbunder-guft from the South-weft was
pafling over this city, a flafh of lightning ftruck two ad-
joining buildii>o;s» the kitchens of houfes on the South
fide "of Drinker's Alley...

The annexed drawing reprefents an infide view of part^
of the Sou^h end of rhefe buildings. The funnels of the'
two kitchen chimneys, and thofe of the two chambers
over them arc c^rriod up feparately by the fide of each
other. They had been originally of the fame height, hut-
that on the right band next the middle has been raifed>
fince about two feet higher. There was a fire burnino- aj'
the time in the two kitchen chimneys, whofe funncls^are
carried up in the midft of the ftack. The lightning' at
the fame inflant pafled through thefe tvv^o funnels, and by
rarifying the enclofed air, forced out the wall on the
North fide of each down to the roof. It continued down
that to the left, until it came to the iron hook fufpended'
on the crane, where a woman, who was ftanding by the
firefide, fays fhe faw it like a large ball of fire. From-
thence it paffed either along the hook or the crane, or
probably both, and entered the hearth at A. clofe to the
back x>all, throwing up the bricks and earth, and makino--
a cavity as large as a man's head. That part of the light^
nmg 'Ahich came down the right hand funnel, came out>
of It at B. making a flight erafure of the roof, clofe alon£^ -

the chimney, until it came to C. where it proceeded
through the roof, and along the furface of the wall to D,.

Here
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Here It entered the chamber, tearing ofFfome of the del-

ing and plaiflering of the wall. At E. hung a glazed pic-

ture with a gilded frame, which was fliivered to pieces.

It appears to have pafTed both ways along the gilding of
the frame to the oppofitc corner, from thence it paiTed

along the furface of the wall in a crooked line, which it

has marked pretty flrongly, about half an inch wide, to

the upper end ofthe lower hinge of the clofet door. From
the bottoni of this hinge it feems to have pafied, by the

rivets through to the infidc of the clofet, and probably by
a nail through the floor, burning oif the cieiing and
lathing of the clofet of the kitchen below. This clofet

door was broken to pieces, and thrown to a diftance by the

explofion, the left hand ftile only remaining. From this

clofet it feems to have difp^rfed in every diredion. No
traces of it arc to be fcen on the walls of the clofet, but a

number of pewter plates and diflies which were Handing

on the fhelves were a little melted where they touched

each other only. Part of the lightning appears to have

paflcd along the fhelf over the fire place, on which
llood a coffee-pot and other kitchen furniture, vvhich it

only difplaced without injuring them. At F. a large hand
bellows was fufpended by a firing on a nail, the back

board of which was fplit through, apparently w^ith great

violence.

Eoth the kitchens were filled with fmoke, foot, and

afhes by the explofion, but no perfon hurt. The woman
who faw the ball of fire at the upper end of the pot hook,

is confident that it proceeded upwards. This opinion was

probably founded on the explofion of the bricks and earth

upwards at A. We know not any appearance whidi

could determine whether its progrefs was upwards or

downwards.

A young woman who was fitting on the right fide of

the clofet door, within a foot of the fhivered part, re-

ceived
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ceived no other injury than a flight difcoloration in one

of her feeU with a lenfe of numbnefs in both, which dif-

appearcd the following day.

From this flack of chimneys, in the direction of the

florm, that is Soiuhweft, there is no lightning rod, nor

any more elevated building, for a confiderable diflance,

vv^hich might have intercepted the ftroke; but immediately

to the North and North Eaft, the adjoining buildings are

much higher, and there is one pointed rod, at no great

diflance.

It is remarkable that the lightning paflTed through the

tv;o chimneys only which had fire in them, though two

others were contiguous. And we were told that the chim-

ney which it quitted at the roof had very little fire in it.

The late Mr. Henry, in a paper read before the Philofo-

phical Society, has endeavoured to fliew that heat is the

condu<D:ing medium of the electrical fluid. It may perhaps

be doubted w'hether it is the matter of heat, or the effeds

of it in rarefying bodies that difpofes them to conduct

electricity. It is however certain that barely rarefying the

the air, without any additional heat will make it conduct

the eledrical matter readily, and probably it was the co-

lumn of rarefied air which condud:ed the lightning down
thefe chimneys. Whilft volcanos are throwing forth pro-

digious columns of fire fmoke and aflies, corrufcations of

lightning are frequently feen amongft them : the exten-

five rarefaction of air, produced by thefe iramenfe fires,

aff^ording the means of refloring the equilibrium of the

electrical fluid to very great diftances. We may from
hence conclude that it is fafer to be near a chimney that

has no fire in it, during a thunder-guft, than one that

has fire.

The houfes above defcribed were ftruck in the begin-

ning of the thunder-guft, and before it had rained any.

Sometime afterwards, in the greatefl: fall of rain, the light-

VOL. III. Q^ ning
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ning flruck Mr. Blanchard's houfe, in third ftreet. This
is a three ftory houfe, having two ftacks of chimneys,

Eaft and Weft of each other one on each fide of the high-

eft part of the roof. Several bricks were thrown off^ one

corner of the wcftcrmoft ftack. The Hghtning h fuppof-

ed to have come down a wooden rod, furnifhcd with an

iron fpindle and vane, the whole about fourteen feet in

length which ftood by the fide of this chimney top, though

no marks of it are vifible on the rod. From near the foot

of this rod it proceeded down a rafter on the Eaft fide of

the roof, fplitting it through its whole length, and break-

ing up the fhingles over it. From the foot of this rafter

it proceeded quietly down a copper fpout without injuring

the building or leaving any other traces on it.

N^. XV.

An Account of the effeBs of a Jiroke of Lightning on a

Houfefurnifhcd ivith tivo Condu^ers,—in a Letterfrom
Mejfrs, David Rittenhouse and Francis Hop-
KiNsoN ; to Mr, R. Patterson.

Read oa. £'^ N Tuefday evening, the 1 7th of Auguft,
15. 1790- \^ j^o^^

ji^g dwelling houfe of Mr. Thomas
Leiper, at his Mills, near Chefter, was ftruck by lightning.

As this is a remarkable cafe, the houfe being furnifhed with

two good conduders, Mr. Leiper requefted us to view the

fituation of the building and the efFedts of the lightning,

which we did ihree days after the accident.

The houfe ftands at the foot of a pretty fteep afcent, on

the Weft fide of Crum creek, and within a few yards of

the mill dam. It is a regular ftone building 2,^ feet by

32, two ftorics high at the Weft end, above ground, and

three
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three ftorics at the Eaft end. At each end there are two
ftacks of chimnles, which rife from the roof about half

way between the eaves and the ridge. The pointed con-
dudors, one at each end, are faftened to the two moll
Southerly chimnies, and are brought diredly down the

outfide of the wall to the ground, which they enter pro-
bably but a few feet, on account of the rock. The rods

are well made the pieces being fcrewed together and not
connected by hooks.

The cloud which difcharged the lightning came from
the Weft, and the fluid appears to have proceeded down
the Weftern conductor, at leaft in part, for the point is

melted down to a confiderable thicknefs. The next per-
ceptible efred of it is on the South fide of the fame chim-
ney, where it has torn up the fhingles of the roof nearly

18 inches in breadth, from the chimney directly down to

a water gutter, covered with copper, which runs along
the roof from Weft to Eaft a foot above the eaves, and at

the Eaft end is connected with a copper fpout which comes
diredly down along the wall, within four feet of the earth,

where it difcharges the rain water into a cedar tub, bound
with iron hoops.

The lightning appears to have pafled quietly along the
copper, the whole length of the gutter and fpout. About
a hands breadth below the end of the fpout it tore off^ and
fhivered in pieces an inch board, which pafled down be-
tween the fpout and the wall and had been lower down
than the fpout, partly paiflng into the tub, it made its way
through to the outflde, and thence into the earth, throw-
ing off^ many fmall fplinters from diff"erent fldes of the
tub.

Another part of the lightning appears to have proceed-
ed along the Weftern rod until it came diredly oppoflteto
the copper gutter, from which it is diftant 6 or 7 feet ; it

then ran along the cornifli, part of which it threw off in

0^2 its
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its courfc, to the end of the gutter, where It united with

that part lirft mentioned. That fome part was difcharged

into the earth by this conductor is evident, for the furface

of the earth was thrown up at the foot of it.

Immediately Weftward from the houfe the garden rifes

pretty fteep, fo that at the diftance of lef? ihan 20 rods the

furface of the ground Is higher than the chimney tops, and

immediately adjoining is a grove of oaks and other trees,

of the ufual height.

It may feem extraordinary that the electric fluid was not

difcharged through fome of thofe trees, which are fo much
higher than the houfe, and over the tops of vvhich the cloud

inuft: have pafled before it reached the houfe. But perhaps,

on account of the vicinity of the water, the houfe, with its

conductors, including the copper fpout, afforded a more

ready conveyance. The hill. Weft of the houfe is one

continued rock, covered with a few feet, or rather inches

of earth. The rock is probably but a bad condudlor, and

the earth on its furface pretty dry, for it had not yet rain-

ed at that time. Had the earth been fufticiently moift at

the foot of the condudor, it is likely we fhould not have

feen any effeds of the lightning.

This cafe feems to give fome force to an objection made
long ago to the ufe of pointed rods. That is, that they

may fometlmes invite a difcharge of the eledric matter,

which would otherwife have palled elfewhere, and which

they are neverthelefs InfufEcIent to convey, without injury

to the building. But it is by no means certain thai the

houfe would have efcaped had it not been furnlfhed with

rods ; for we very often fee the lightning ftrike low trees

ji.id buildings In the neighbourhood of others much high-

er ; and, beiides, had not the copper gutter and fpout fur-

niflied fuch an excellent conductor, the fluid might have

paiTed quietly through one or both of the rods. But by

whatever means the difcharge was promoted In that par-

ticular manner, the damage done to the building was trif-

lings
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ling, and no part of the infide fuffered in the lead:, not-

"withftaading that the ftroke, by the prodigious noife which
accompanied it, fcemed to be very powerful.

It is remarkable that a perfon was fitting at the time in

a door on the ground floor, not more than 4 feet from the

lower end of the copper fpout, who received no injury,

though he very fenfibl/ felt the (liock.

From our obfervations on the above cafe, as well as fome
others that have occurred, we would ftrongly recommend
to thofe who put up pointed rods, that the lower end be

funk fufficicntly deep to reach moid: earth in the dryeft fea-

fons. And we fubniit it to thofe converfant with electrical

philofophy, whether, when there are more rods than one
to a building, it might not conduce much to its fafety to

form a good communication between the rods, and like-

wife between them and a copper water fpout ; carrying

an iron or copper rod from the lower end of the fpout a

fufficient depth into the ground.

Thinking it poffible that the above may afford fome
hints for improving the means, now pretty generally in

ufe, for guarding; againfl: the fatal effects of thunder ftorms,

we have thought proper to lay it before the Society, and
ihall be happy if it receives their approbation.

—~^~~arBnrnuniICXEriniIDIOrri nm

N\ XVI.

Experiments and Ohfewatzons on E'uaporation in cold Air,

by C. WiSTAR, M. D.

Read Sept.
|
^URING an experiment with a frigorific

2117875 ^1^ mixture, I frequently had occafion to intro-

duce my hand when it vi^as wet, into a cold veflel, and
obferved that while it was in this fituation, a fmoke or vi-

fible vapour arofe from the moifture on it, which ceafed

"when it was withdrawn into warmer air, and returned

upon my replacing it in the veffel. la
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In order to obferve this procefs with more accuracy, I

fixed an empty tin jar in a tub, and filled the tub with a

mixture of fait and Ihow, fo that the veflel was completely

furrounded with the mixture, and the air in it was foon

reduced to the temperature of fait and fnow, or to o' of

Fahrenheit's fcale.

In this fituation, I fufpended in it, a rag which had

been dipped in water of the temperature of 40°—as foon

as it defcended within the veflel, it began to emit fmoke

or fenfible vapour, and continued doing fo, a confiderablc

time.—While fmoking it was drawn out, and the fmoke
ceafed.—After this, it was replaced in the vefl!el, and a-

gain began to fmoke.

This was repeated frequently, and always with a fiml-

]ar refult, fo that I had no doubt of the fa^t.—In the fir ft

cafe in which I obferved this fmoke to arife, the moift body
muft have enjoyed a heat of 98** or near it, as it w^as my
hand; by this experiment it appeared that a moift body
of 40"* would fmoke alfo in the fame circumftances, and
I now wifhed to know whether this would be the cafe with

a body ftill colder.—For this purpofe a fmall pifrp of Ice

was fufpended in the veffel, as the rag had been before

—

it finoked when firft fufpended there, this fmoking ceafed

when it was drawn out, and returned when it was placed

in the veffel again; precifely as it had happened when the

rag was ufed.—Another lump of ice was dropped into the

veffel and allowed to remain there, it fmoked for twelve

or fifteen minutes and then ceafed.—Snow fmoked in the

fame manner, but not fo long.

To be certain that this vapour really arofe from the ice,

a fmall mirror was fufpended horizontally in the cold vef-

fel—It continued fo a long time without contrading any

moiflure or dullnefs on its furface—The ice was then in-

troduced under it, and, although there was a confiderable

diftance between them, the mirror foon became encrufted

with
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with hoar froft. To prevent deception, I varied this ex-
periment by placing a tumbler inverted in the cold veflel

It remained there a long time, and its furface, both with-
in, and without, continued free from any molfture or

froft—I then introduced under it a piece of ice, and in a

few minutes, the whole internal furface was covered with
froft.

This proved clearly that the vapour arofe from the ice

alone; and during this experiment, another fad: of the

fame nature occurred.—When the mirrors or tumblers
were removed from the cold veflel into the air of the room,
which was 34°, they foon attracted moifture from it, which
appeared on their furfaces in the form of ice or froft; they
were replaced in the veflel when thus encrufted, and the
ice foon difappeared, their furfaces becoming as bright as

before.

The whole of this procefs was pleafmg,—while the

mirror remained in the cold vefl^el, its furface continued
bright, very foon after It was placed in the air ofthe room,
it became dull, as if breathed upon, this dullnefs increafcd

to an evident moifture confifting of fmall drops of water,

a fibre of ice then formed fuddenly in the moifture, a fe-

cond appeared to ftioot from this, a third from the fecond,

and fo on, until the whole was congealed. When this conge-
lation was completed, the mirror was returned to the cold

vefl^el, and the ice difappeared in about the fame fpace of
time in which It had formed.

This colledlon of moifture on the furfaces of bodies

cooled to o^, and then expofed to air of 34^, is analo-
gous to the formation of drops of water on the furfaces of
cool bodies expofed to the warm air of fumm.cr, it proves,

that even In cold weather, a large quantity of moifture
exifts In our atmofphere.

When the Ice was In the cold vefl^el, I obferved that it

fmoked but about twelve or fifteen minutes, and fufpcded

that
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that perhaps the evaporation continued no longer, to de-

termine this point, I placed two tumblers in the cold vef-

fel, and when they were cooled, placed a lump of ice in

the fame fituation and inverted one of them over it—this

tumbler became encrufted with froft as before; it remain-

ed twenty minutes and then being removed, the other was
inverted over the ice in its place, but although the fecond

tumbler remained a long time in this fituation, its furface

continued perfectly free from any moifture or ice whatever.

This refult appeared to me a full proof that the a(fiual, as

well as the apparent evaporation, ceafed in a few minutes

after its commencement ; but from the whole of the ex-

periments I was induced to believe that, while the evapo-

ration went on, it was much more rapid in the cold veflel,

than in the open air which was fo much warmer—to deter-

mine this accurately, two lumps of ice of the fame weight

and form, fhould have been expofed a given time, one to

the air of the veflel, and the other to the air of the room,

and then weighed accurately ; but having no nice fcales,

I was reduced to another expedient much lefs exad.—As
moifture is very confpicuous on mirrors or polifhed furfac-

es, I thought of comparing one of them which had been

moiftened and placed in the cold veflTel, with another which
had been equally moiftened, but placed in warmer air,—
for this purpofe I took two razors highly poliftied, and,

after expofing them to my breath fo that each was equally

dull, I placed one of them in the cold veflel, and at the

fame time, held the other in air of 34*=—-in feveral inftances

the razor in the cold air loft its moifture fooneft, and in

fome other inftances, both of them loft their moifture fo

quickly, that it v;as difliicult to compare them.

I refrain however from drawing a conclufion from thefe

refults, becaufe when the fame razors were expofed to my
breath, and then placed, both of them in air of 34% one

loft its moifture in lefs time than the other—although thi;}

circumftancQ
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<Ircumflance leflened my confidence in the refLilt of the
laft experiments, it may be.explained upon the fame prin-
ciples which explain the others: in the mean time it is

certain, that when both, razors after being cooled to o%
were moiilened with my breath, and in that fituation ex-
poled, one to the open air of 34°, and the other to the air

cf the cold vcfTel, that which w^as in the veffel loir its

moifaire, while that in the open room appeared to receive

additional moiflure from the air around it.

It has long been known that evaporation continues when
the air is bclow^ 32°; befidcs the familiar fad: of drying lin-

en in freezing w^cather, Mr. Boyle found that the weight
cf a piece of ice was diminifhed, by expofing it to the
open air during a cold night—Captain James who win-
tered at Charlton Illand in Hudfcn's Bay, has related that

the fnow, in that bitter cold country, often difappears

without melting. Mr. Wilfon, profelTor of aftronomy at

Glafgow, obferved that a thin cruft of ice on the cafe of
his telefcope difappeared while he was making an obfer-
vation, during an intenfely cold m.orning: he has related

this fa£l in the Philofophical Tranfacflions, and infers from
it that evaporation continues in very cold weather.

It therefore is not furprizing that evaporation fhould

go on in the cold vefTel, but from all the circumdances,
and efpecially from that lafr related, refpeding the
razors, I cannot refrain from inferring, that there was
more evaporation in the cold veffcl, than in the air of the

room, and believe that this fad: may be explained without
deviating from the true principles of evaporation.

Water unites wnth the atmonfphere, or evaporates by
three procefTes, which are (to appearance at leaft,) differ-

ent from each other.

I. If it be expofed to air of Its own temperature, or warm^-
er than itfelf, it diminiflies infenfibly.

VOL. III. R 2. If
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2. If its heat be increafed a certain degree above that of

the air to which it is expofed, a vifible vapour or fmoke

will arife from it, which will appear more or lefs in quan-

tity in proportion to the heat.

3. If it be heated to 2 1 2°, while expofed to tlie pref-

fure of the Atmofphere, or to 98^ in vacuo, fmall tranf-

parent globules are formed fuddenly, and with a crackling

noifc, in that part of it which firfi: receives the heat; theie

globules, which are compofed of elaftic vapour, afcend

through the water as quickly as air would do, if in the

fame circumftances : as foon as they efcape from water in-

to air, which is colder, they are converted from tranfpa-

rent elaftic vapour, into vifible inelaftic vapour or fmoke,

which paifcs through the air as other vifible vapour does:

the formation and pafla^^-e of thefe bubbles through the wa-
ter, produces that motion in it which v^e call boiling. *

Any perfon may be convinced of this, by applying a can-

dle to the bottom of a flafk or thin glafs veffel which has

a fmall quantity of water in it.

The evaporation produced by Immerfing moid bodies or

ice, in cold air, refembles the fecond kind which I have

defcribed (or that which produces fmoke,) in feveral re-

fpc<fts. In order to make w^ater fmoke, you need only

render it w^armer than the air to which it is expofed; thus,

to give a very familiar example, a diih of tea, when (irfi:

poured out, fmokes at the fire fide, v/hen it has loft fome
n

01

* I have ftatcd that water will boil in vacuo, with a heat of 98° upon the authority of Mr.
Watt; but an el-iilic vapour will arilc from water in vicuo when the heat is much lower-
Some Gentlemen have relateii in the Philofophical'l'ranfi^lions, that when tKey Wi^re making
experiments with the Barometer in an exliaultcd receiver, an elaflic vapour arofs from the
moid leathers, and compvcfl'ed the mercury in the Htrometcr. They alio refer to the experi-

ments of l^ord Cavendifli, and from thefe tlicy fay it appears, tint water o: ji*' yields;J an
tlallic vapour wlicn the receiver was fo much exhauflcd, that the Barometer funk to | of an
inch, or vvlicn 1-40 of the common preflurc of the Atmofphere remained ; and that wlien the
Barometer fu'ik to

-J
of an inch, or that 120 only of ihe common prciTure remained, the fame

kind of vapour arofc from water of the temperature of 41°. This fluid therefore when i^s tem»
perature is 41°. or ui)\vards may be confdered as in a conftant nifus to affume the form of
flafcic vapour, which pifus is counteracted by the weight of the atmofphere. See Nairn's ac-

counts cf experiments with the air pump, in Phil. TraufinJlions, part ad, I777»
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of its heat this fmoking ceafes, but if removed to a cold-
er place, (as the outfide of the window on a frofty day,)
it will fmoke again. Many other familiar fads tend to
iliow, that vifible evaporation or fmoking, does not de-
pend upon any pofitive degree of heat, but merely upon
an cxcefs of it in the moift body, when compared with the

air to which it is expofed.

The fmoking of water has been afcribed by Mr. de Luc,
to the pafinge of heat or fire, from the moift body into the
air around it : he fuppofes th4s fire to carry fome water
difiblved in it into the air, thus forming fmoke.

Without entering into the circumftances of this union
of water and heat, I think it may be afTumed as a general
fa6t, that whenever water and air are in contadl, and the
heat of the water exceeds that of the air in any confidera-

ble degree, the paiTage of heat from the water to the air

is attended with fmoking, or the afcent of inelaftic vifible

vapour.

If this motion of heat and fmoking are infeperably con-
ncded, the reafonwhy ice fmoked when firft introduced in-

to the cold vefTel, is very clear, as its temperature was 32*^

above that of the air in the veflel.

I do not pretend that this pafiage of heat from moiit

fubftances into air is the only caufe of evaporation, we
have already obferved that water will evaporate into air

which is warmer than itfelf as in the fpecies of evaporati-

on firft defcribed, and in the third fpecies, the elaftic va-
pour forms at the bottom of boiling water without any
contact with air. But the vifible fpontaneous evaporation

appears different from thefe, and I think that the hypothe-
Jis which fuppofes it to depend upon the paffage of heat,

is rendered probable by the following fads which occurred

during the above experiments.

I. The ice fmoked for a few minutes only after it was
dfcjpped into the cold air.

R 2 2. The
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2. The fecond tumbler which was inverted over the ice

continued perfectly free from any moiilure or froli, al-

though the firfl; v;as lined with it.

3. If one of the razors when placed in the cold veflfelj-

was encrufted with a fmall quantity of ice or moifture, this

moifture w^ould foon dilappear, but if it was in large quan-

tity, a part only would difappear, and the remainder con-

tinue unchanged, although the razor was kept a long time

in the cold veflel.

Now it is probable that in the firft and fecond of thefe

inflances, the evaporation commenced as foon as the heat

began to flow from the ice to the air, and ceafed as foon

as the ice was reduced to the temperature of the air, or as-

foon as the motion of the heat ceafed.

The fame I believe happened to the ice on the razor, but

the razor being a fmall body could have contained but little

heat, of courfe therefore the evaporation from it muil have

ceaTed before much ice could have been removed.

I cannot think of any principle upon which we can ac-

count for the evaporation going on rapidly at one time,

and ceaiing at another, except this motion of heat, and

there are fome olher fa£ls of confiderable importance which

may be explained by it equally well. Within the Polar

regions, v;hen the cold is very intenfe, a fm.oke arifes from

the fea which is warmer than the air of the land ; Crantz

the Moravian miffionary to Greenland, after defcribing the

effeds of the violent cold, adds, that " at this time the fea

reeks like an oven," and that this fmoke is diftinguiflied

by the inhabitants hj the iia.me of frojl Jhioke. As the

circumftances attending this fmoking are fo fmiiliar to

thofe which attend the fmoking ice, in the veffel, there is

reafon to believe that they depend upon the fame caufe.

This explanation may alfo be rendered more probable,

if it can be made to appear that a procefs the reverfe of

evaporation, depeads upoa a principle the reverfe of that

we
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we have mentioned as one of the caiifes o£ evaporation.

The procefs aUuded to is that by which moifture is colle6t-

ed on the furfaces of cold bodies expofed to warm air—Dr.

Franklin has explained this upon the principle that the wa-

ter in the atmojphere is combined with heat, and that it is

colledled on the cold furface in confeqaence of the paiTage

of this heat into the cold body. This explanation is the

reverfe of that which I have adopted, and as it explains to

the fatist^i£lion of every one, a procefs the reverfe of eva-

poration, it rirengthens that explanation.

When confidering this theory of our great philofopher,

and the pleafing application of it to many important proceiTes

of nature, it occurred to me to try the converfe of the propo-

fition; for if the collection of moifture on the furface of a

body depends upon the abdradion of heat from the air by

it, it follows, that when a body is not in a condition to

receive heat from the atmofphere, no moiilure can colled

upon il.

As mirrors fliow the prefence of moifture with fo much
accuracy I. heated one of them, and found that although,

when below 98°, they are covered with mift, if expofed

but a moment to the breath, yet when heated but little a-

bovegS", I could not imprefs any m^oifture upon it, al-

though it was applied clofe to my mouth and breathed up-

on very frequently. Dr. Franklin's propofitlon requires

nothing to confirm it, but if it were doubtful, this laft

experiment would furnifn a ftrong argument in its

favour.
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N°. XVI.

PoJIfcript Z*? Mr. Barton's -Letter^ to Dr. Rit-
TENHOUSi:, of the ijth of March^ I79^'

Read Dec. O INGE thc datc of my letter, on the fubjcd
2d, 1791. ^^ j.£ population and the probabilities of the

duration of human life, in this country, an a(5lual enu-

meration has been made, of the inhabitants of the United

States ; and the return? of thecenfus have been tranfmit-

ted to the fecretary of fiate, from all the diftridls in the

union, excepting the ftate of f South-Carolina.

I beg leave, therefore, to fubjoin four tables, deduced

from thofc returns ; inafmuch as they may ferve to eftabhfli

fome of the pofitions, \vhich were advanced in the letter

referred to, and to verify the obfervations refulting from

the facts therein ftated.

The table, N'^. i, gives the ratio of free white m.ales,

under fixteen years of age, to the intire number of free

VA'hite males, in each ftate, refpedively ; And N°. 2 gives

proportions, of the like kind, for four feveral fedions of

the ilate of Pennfylvania.

The

* The reader is requefted to correil, in that letter (fee pag:c 25), the follov.'irjr errors,

which were overlooked until after the paper was primed viz. page 27, line 6th from the bot-

tom ; for on read ou.—Same page, line 4th, from the bottom, Ik^t k'rji.roy^l re.idjcienui—read

biji. ro'^.iltnad.fdcnccs.—Same page, line 3d from the bottom ; for prchahiliiies^-TChd froLaLiJi'

Us.—Page 30, laft. line ; erdfe the words in thatJlute.—Paf;e 31, line 3d, from the bottom
;

iov FerfaiL-t rtzd Ferf.iiltrs.—Page 35, lines 24th and a5th from the top; read the propor-

tion of free white males, under lb years of a^e., to thc whole number of frse -white Tr.ales, if all

aa^es, in Mufiachufctts, &c. Same page, line 4th, from the bottom ; for I 783—read 1683.—
Pagt 37, line 20th, from tlie top ; for 1536—read iJ35.~--Page t,s, line 14th, from tlie bot-

tom ; lor country, Firg. read fo.v«.'v Viryinhi.—Page 47, line 19th, from the top; for 925 'iihom

—read 923 of luhom.—Page 59, lines Vihand 9th, from the bottom ; thc letters (j) and (k)^

referring to notes, lliould I)e tranfpofed, in order to defignate the notes to which they pro-

perly refer -.-And the note marked (I), (page 61, lull line, and ending with thc word " in-

habitants,") lliould be placed at the condufion of the whole; the table, at the top of page

6a, being a cuntinuation of thc note marked (kj.

+ Since this paper was read in the fotiety, thc cenfus for South-Carolina has been complcat-

ed and the rcfult publilhed by authority. Such alterations have therefore been made, in thc

tubfcqucnt part of thc obfervations, as to accommodate them to that circumitancc.
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The table, N". 3, exhibits the ratio of free white males
to free white females, in the feveral ftates, refpedlivel}^,

inckidi ng the SoLUh-Wen.erti territory : And N°. 4, Ihews
fimilar proportions, for the before mentioned four fedions
of this Ihite.

By the cenfus, it is found, that the intire number offree
white male inhabitants, in all the ftates, colledively, is,

to the number of that defcription under fixteen years of
age, in the fame, as 100 of the former to 49. 52, of the

latter : and it may be prcfumed, that nearly the fame ratio

obtains among the females. It is alfo found, that the
number of free white male, to that of the free white fe-

male inhabitants, in all the dates, colled:ively (and includ-

ing therewith, the South-Weftern territory), is, as 100
of the former to 96, 35, of the latter.

Although there are in the United States, (taking the
South-Weftern territory, likewife, into the calculation)

nearly ^9,000 more free white males than free white fe-

males: yet it appears, that the flates of MaHachuretts,
Fvhode-Ifiand and Connedicut, contain nearly 9,000 more
of the latter than of the forjner. In general, there is the
higheft proportion of females in thofe {{a.tQS, from which
there have been the greatefi emigrations; becaufe more
men than women migrate:—Hence we find the higheft

proportions of males in Kentuckey, Vermont and the
South-Weftern territory, to which the mofi: numerous mi-
grations have recently been made.
We obferve, alfo, the higheft proportions of perfons un-

der fixteen years of age, in the ftates of Kentuckey, North-
Carolina, Georgia; South- Carolina, and Virginia; where
the population is thin, in comparifon with the extent of
territory, and where—owin^ to the facility of acquiring-

lands, f I'orn which ample and certain fubfiftence is readily

obtained— people marry earlier in life and produce the

more children.

The
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The fame obfervations will apply to the (late of Pcnn-

fylvania. This ftatc contains twenty-one counties:—The
capital contains the hlghcri: proportion of females to males;

the niue olcicd counties—comprehending tlie mod popu-

lous part of the ftalc, and excluding the capital—have a

lower proportion of females; the eight counties next fet-

tled, in point of time, give one fiill lower; and the four

counties, lad fettled, give the lovvefl proportion of all.

This order is diredly inverted, with rerpe<fl: to the ra-

tio of perfons, under fixteen years of age, to the intire

number of all aees, in thofe feveral fe^tions of this ilate;

the four tranfmontane counties containing tlie hlgheft pro-

portion of males under fixteen, and the city of Philadel-

phia having the loweft.

The courfe of the migration of our inhabitants, is from

the long-fettled and moil populous parts of the country,

tovv^a.rds the extenfivetrads of yet unimproved lands in the

new ftates, and on the frontiers of mod of the older ones.

This is, evidently, the principal courfe of the various pro-

portions in the number of males to females—and of per-

Ions under fixteen years of age, to the intire number of

all ages,—which are found in different parts of the union

;

And the operation of this caufe is, aUb, plainly difcerni-

ble in Pennfylvania; the progrefs and actual fiate of it«

population, correfponding with the principle.

Other caufes undoubtedly concur, in producing thofc

inequalities of ratio in different fituations, which have

been noticed; but thefe, it is not neceflary to inveftigate.

It may not be improper to obferve, in this place, that,

in calculating the ratio of annual deaths to the living, for

the city of Philadelphia, the eftimate of-^-'-j. dying annu-

ally was made, on the prefumption of this city containing

41,580 white inhabitants. The cenfus makes the number
only 40,442 ;—at w^hich rate, the annual deaths would

amount to one out of every 43-//-, of the living-. But,

as
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as a very confiderable number of thofe who refide in the

vicinity of Philadelphia—probably for feveral miles a-
round—bury their dead in the city; and as the cenfus is

generally fuppofed to fall fhort of the real numbers of our
inhabitants; the conjed:ural eftimate, before mentioned,

cannot be much too high, if any.

Many other obfervations, relative to the fubjed of this

enquiry, will be fuggefted by an examination of the an-
nexed tables, and of the cenfus itfelf ; but, if fuch as have
been offered Ihould ferve to elucidate that fubje<St, it will

be a gratification to me, to have contributed my mite on
tiie occafion.

W. BARTON.

S {TABLE

•••*^.7< ^;•
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(T A B L E, N°. I.)

States.

jTo loo free"

white male f=(

of all ages.
I

" Free whifc

inialeSjU^dcr

1 1 6 year* of

Kentuckey,
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N^. XVII.

N^w Notation cf Miiftc^ in a letter to Francis Hop-
aviNSON, E&Q^/^/ Mr. R. Patterson.

jtcad Mar. 'T^ H E happy influence of mufic on the human
7, i;8«.

J^ charader b univerfally acknowledged : what-

ever, therefore, may have a tendency to faciUtate the pro-

grefs ot this fcience will not, I am perfuaded, be thought

unworthy of your notice.

I have long regretted that the art of printing, which

more than any other modern invention, has contributed

to the progrefs of ufeful knowledge among men, has, in

the fcience of mufic, been liitherto exerciied in fo limited

a degree. It is true there is a method of printing mufic,

by types made for the purpofe; few printers, however,

efpecially in America, are furnifhed with founts of this

kind, and in general, when one would publifh a piece of

mufic, he is obliged to have recourfe to the troublefome

and expenfive mode of a copperplate imprefTion; and hence

it is that publications of this kind are fo very rare among
us : and yet, I apprehend, that no good reafon can be giv-

en why mufical founds might not be reprefented by the

common alphabetical characters, as well as the articulate

founds of a language.

In muficai founds, two things, you know Sir, are

chiefly to be confidered; namely, tone and time. The
latter, according to the common notation, is denoted by
peculiar characters appropriated to the different lengths

or intervals of the mufical founds, and the tones them-

felves by lines and fpaces on which the aforefaid charac-

ters are placed. Muficians have been long agreed to de-

nominate thefe lines and fpaces by the feven firfl letters

of the alphabet : now if the tones of mufical notes, inftead

S 2 of
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of being reprcfcnted by lines and fpaces, were denoted bj

the letters which denominate thefe, and their tiincs by the

common flops or marks of paufein reading, fnbjoined to

the letters, this notation of mufic. would certainly be as

natural as the common one, and would moreover have thl-s

great advantage, that mufie mi^^ht then be printed with the

common alphabetical types; by which means all the in-

convenience and cspence attending the publication of mu-
fic, according to the ufual notation,, w.ould be avoided;

a magazine or common news-paper, would then become

a convenient vehicle for publilhing the moft celebrated,

airs or pieces of mufic (which any one might afterwards,

if he fhould think it neceflary, prick. off for himfelf in thq

common form) and thus contribute to difFufe a more ge-

neral knowledge of this ornaniental and humanizing fci-

ence.

To explain this matter more fully* Let the feven^

notes, a, b, c, d,,e, f, g, on one of which the cliff is plac-

ed, be printed in fmall Roman letters; the feven notes

next above thefe, in fmall Italics; the next feven, wheii

any of them, Hiall occur, in Italic capitals; and the feven

notes below the cliff-octave, in Roman capitals.. Thefe

four odaves, viz, .
A, B, C, D, E, F, G ; a, b, c, d, e, f, g

;

fi, b^ c, J, e^f^g; Ay B^ C, Z), £, F, G.; will be more than

fufhcient to exprefs all the compafs of tone, on any parti-

cular cliff. The governing fiats or fharps which are

ufually placed at the beginning of a tune, when tranfpof-

ed from its natural key; as aljb the cliff, time, mood or

other circumrtance, may be expreffed in words at length

after the title of the tun«. Accidental fiats» fliarps and

naturals, to deviate as little as pofTible from the common
notation, I w^ould exprefs as follows; the flat by a fmall

)b, placed before the note affeded, and fet a little higher

than the other letters in the line.. This may be done ei-

ther by ufing a letter of a fmaller body and fpacing it up,

or
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or by what printers ca\\2ifuperwr letter^ fuch as are com-
monly ufed for notes of reference. The pofition and fize.

of this b, will fuificiently diftinguifli it from the note of
that name. The afterifm, or if it fhould be thought better,

a fmall x, placed before the note, -A'ill very well ex—
prefs an accidental £harp; and the letter n, a natural; and
though thefe characters for Iharps and naturals can never

be miftaken for notes, yet for the fake of uniformi-

ty, and to prevent all pofTible embarraffment in reading,

I would place them alfo a little higher than the other,

letters in the line. Two or niore notes founded together, as.

is frequent on clavicords, harps and other ftringed inftru-

ments, may be expreffed by fetting fuch notes one over

the other..

As for the times of notes, which is the fecond thing to

be confidered in mufical founds, they may 1 think be very
naturally expreffed by the following marks, which are

ufed for a fimilar purpofe in common reading.

Semi-demi^quavers, which are fung or played as rapid-

ly as the fyllables of a word are pronounced, may be ex---

preffed by the hyphen (which in reading only feparates

fyllables) placed after fuch notes. (-)

Semi-quavers, by the comma (,)

Quavers, by the femicolon
(;)

Crotchets, by the colon (:)

Miniums, by the period (.)

'

And femi-breves, by the m dafh (—

)

A pricked note may be expreffed, as in common nota- -

tion, by an inverted period fet after the mark fignifying

the time of the note.

When two or more notes of equal time come together

in the fame bar, the mark of time need only be expreffed

after the laft of fuch notes, and underftood to the reft;

and the different fyllables in a bar may, when it is thought
neceffary, be diffinguifhed by interpofing a fpace between .

fuch fyllables, Reffas
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Refts will be very well expreffed by the foregoing re-

fpe£tive marks of time fet alone, or not immediately pre-

ceded by a note.

A fingle bar may be intelligibly exprefled by the m dafh

fet fide-wife accrofs the line. |

A -<3ouble bar by what printers call a parallel.
I!

A repeat by a parallel, or the letter S, placed between
itwo colons. :']: :S:

All the common marks of graces in mufic may be very

^well expreffed, or imitated, by the common printing

types : thus a trills by tr, fet above the note; a beatt by the

afterifk -f , and a turn^ by the letter S turned fide-wife co ,

and fet above their refpedtive notes ; a Jlur^ by inclofing

the flured notes in a parenthefis
(

)Jlaccato-notes by a peri-

od or hyphen fide-wife, fet over, or under fuch notes; 2ipmtfe,

by a parenthefis and period together, fet fide-wife, over the

note "7* diminutives^ or notes of tra-nfition, as they are not

counted in the time of the bar, will be very naturally ex-

prefled by enclofing fuch notes in aparathefis.
[ ]

When three notes are reduced to the time of two, or

fix to the time of four, the figure 3 or 6 may be refpec*-

•lively fet above fuch notes, as in the common notation.

All terms of execution or expreflion as, adagio, andante,

piano forte, &c. and figures marking the chords in tho-

rough bafsj may be alfo expreffed as in the common no-

tation.
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Explanatory Examples^

Scale o£. Notes on the G ClifF.

^43

&:f

3-J=?-Fp:z

ABCDEFGabcde fgfl ^ <:^ ^/c^^ ^ CDEFG

Scale of Notes on the. F Cliff*--

tirr'TT^

AB.CI>E¥G2ihcdQfgabcdefgABCDEFG

ReflS) and Marks of Time*

.

I P Q • * J> * • • Q> Qr»*. • •_ Q-t. 0"»

Auld Robin Gray* ift Mood of common Time, G Cliff,

F and C lliarp.

<3';
I
frg,^r^,[^;>:-^; |

h'g.dyhba; 'A \
[fyzMvh,[b'p^a:^\*-

f>
I
e;*d,grf,(f:ed;) ) fy^,a:'b,[[b';\av)ay

|
%^,^rf,[^;]g:e;-

e,
I

(f,^rK:/^(^,^r) (^r^,) I
(frg,)lej-)f,d;i"f;

I
"f:erf,d:

(frg,) t ^.•^^rg.(r^;>.-)e;e, | "fre/ff gf) g'^g;
I
aa^Z ^SJ

^"*

tr

Sym. :S:

^jd'jfj
I
Z^gii ^ak dJfd afdafdaf Qddi &,

',\\
i
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N^. XVIIL

Ohfcrvatmis on the Theory of Water Mills, i)'c* by

W. Waring.

Reaj June Tf) E I N G ktcly rcqucfted to make fome calcu-
^^'''^^' jj lations relative to mills; particularly Doct.

Barker^s conftriicStion, as improved by J^ames Rumfey, I

found more difficulty in the attempt than I at firfl: expe(fl-

cd. It appeared neceffary to inveftigate new theorems for

the purpole, as there are circumftances peculiar to this

conftrudion, which are not noticed, I believe, by arry

author ; and the theory of mills, as hitherto publiflied,

is very imperfedt, which I take to be the reafon it has

been of fo little ufe to practical mechanics.

The firft Hep, theo, toward calculating the power of

any water-mill (or wind-mill) or proportioning their

parts and velocities to the greateft advantage, feems to bei

The correcl'ion of an ejfential mijlake adopted by ivriters

on the Theory of Mills,

This is attempted with all the deference due to eminent
authors, whofe ingenious labours have juftly rai fed their

•reputation and advanced the fciences ; but when any
wrong principles are fucceffively publiflied by a feries of
fuch pens, they are the more implicitly received, and
.more particularly claim a public recSlification ; which muft
be pleafing, even to thefe candid writers themfelves.

George Atwood, M. A. F. R. S. in his mafterly trea-

tifeonthe redtilinear motion and rotation of bodies, pub-
liflied fo lately as 1784, continues this overfight, with its

pernicious confequences, through his propofitions and co-

.rollaries (page 275 to 284,) although he knew the theo-

ry was fufpeded : for he obferves (page 382) " Mr. Smea-
" ton

*^
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« ton in Ins paper on mechanic power (publlfhcd in the
*' Philofophical Traniaaions for the year 1776) allows,
" that the theory ufually given will not correfpond with
" matter of fad:, when compared with the motion of ma-
" chines

; and feems to attribute this difagreement, rather
" to deficiency in the theory, than to the'obRacles which
" have prevented the application of it to the complicated
" motion of engines, &c. In order to fatisfy himfelf con-
" cerning the reafon of this difligreement he conftruded a
" fet of experiments, which, from the known abilities
" and Ingenuity of the author, certainly deferve great con-
' iideration and attention from every one w^ho is inter-
*' elied in thefe inquiries." And notwithftanding the fame
" learned author fays, " The evidence upon which the
" theory refts is fcarcely lefs than mathematical.'* I am
ferry to find, in the prefent ftate of the fciem:es, one of
his abilities conduding (page 380) *' It is not probable
that the theory of motion, however inconteftible its prin-
ciples may be, can aff^ord much affiftance to the pradical
mechanic,"^ although indeed his theory, compared with
the above cited experiments, might fuggeft fuch an infer-
ence. But to come to the point, I would juft premife
thefe

Definitions,

If aftream of water imping againft awheel in motion,
there are three diff^erent velocities to be confidered, apper-
taining thereto, viz.

Firft, the abfolute velocity of the water:
Second, the abfolute velocity of the wheel

:

Third, the relative velocity of the w^ater to that of
the wheel, i. e. the difference of the abfolute velocities

;

or the velocity with which the water overtates or flrikes

t.he wheel.

VOL. IIL T Now
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Now the mlflake confifls in fuppofing the momentum^,

or force of the water agaiiift the - heel, to be in the dupU^
cate ratio oj the relative velocity : Whereas.

.

Prop. L

The force of an invariable ftream, impincnng againft a:.

Mlll-Wheel in motion is in ihQ fwiple direcl proportion of
tke re]atwe velocity.

For, if the relative velocity of a fluid againO- a fingle

plane be varied, either by the motion of the plane, or of
the fluid from a given aperture, or both, then, the num-
ber of particles ading on the Plane in a given time, and

:

likewife the momentum of each particle, being refpe£tive-

ly as the relative velocity, the force on both thefe accounts^
,

mufl: be in the duplicate ratio of the relative velocity, a-

greeably to the common theory, with refpe^: to \!ti\%ftngle

plane ; hut, the number of thefe planes, or parts of the

wheel a<5led oa in a given time, will be as the velocity of.

the wheel, or vwerjely as the relative velocity ; therefore,-

tbe moving force of the wheel mufl. be in the fimple di-.

.

red: ratio of the relative volocity. Q^ E. D.
Or, the propofition is manifeftfrom this confideration;

that, while the ftream is invariable, whatever be the velon
city of the w^heel, the fame number of particles or quan- -

tity of the fluid, muft ftrike it fome where or other in a .

given time; confequently, the variation of force is only

on account of the varied impingent velocity of the fame
body, occafioned by a change of motion in the wheel ; that

is, the momentum is as the relative velocity.

Now, this true principal fubftituted for the erroneous

-

one in ufe, will bring the theory to agree remarkably
with the notable experiments of the ingenious Smeaton,-
before mentioned, publiflied in the Philofophical Tranl-
adions of the Royal fociety of London for the year 1 75 1,

Vol. 51, for which the honorary annual medal was ad-

-

judged
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jud9:ecl by the fociety, and prefented to the author by their
prefident. An inftance or two ot the Importance of this
correction may be adduced as follow.

Prop. IL

The velocity of a -A'heel, moved by the impa£t of a
flrcam, muil be half the velocity of the fluid, to' produce
the grea.eil: poihble effect.

For let? ^^=^^"^^^^^'^y'M=^hcmoraentumofthefluid
' ^ v-the velocity, P =the power of the wheeL

Then, V—V = their relative velocity, by definition 3d.
and, as V : V—v :

:
M : ^ x V=:^= P (Prop, i.) whi'ch

X V == P V = :^ X V v-^v2== a maximum; hence v v—v3= a
maximum, and its flexion, (v being the variable quantity)
=Vv —2Vv =0; therefore v=4-V, that is, the velocity
of the wheel = half that of the fluid, at the place of im-
pact, when the effect is a maximum. Q^ E. D.
The ufual theory gives v = 4 V ; where the error is not

lefs than one third of the true velocity of the wheel !

This propofition is applicable to underfhot wheels, and
correlponds with the accurate experiments before cited, as

appears from the Author's conclufion, (Phiiofophical
Tranfadions for 1 776 pajC 457) viz. " The velocity of
" the wheel, which, according to M. Parents detcrmina*

'*' tion, adopted by Defaguliers and Maclaurin, ought to
*' be no more than one third of that of the water, varies
*' at the maximum in the experiments of Table I. be-
" tv/een one third and one half; but in all the cafes there
" related, in which the moft: work is performed inpropor-
** tion to the water expended and which approach the near-
" elt to the circumftances of great works when properly
" executed, the maximum lies much nearer one half than
" one third, one halffeeming to be the true maximum^ if
*' nothing were loft by the refinance of the air, the fcatte-
'-* ring of the water carried up by the wheel, &c.'* Thus

T 2 he
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lie fully fhews the common theory to have been very

(lel'edive; but, I believe, none have fince pouited out

wherehi the deficiency lay, nor how to corredt it; and

now we fee the agreement of the true theory with the re-

Tult of his experiments.

I might proceed with this corredion through fbveral

propofitions, &c. and fhew their coincidence with thofe

experiments; but mull ieave that, at prelcnt, for fuch as

have more leifure; my Viev^ being only to lliew where this

perplexing difficulty crept in, in order that thofe who may
have occafion to u^c the theory in future, or inftrudl:

young men in the principles of mechanics, may make

any ufe of thefc hints they pleafe : 1 will, however, juft.

add one problem, as I have it by mc ; though it may not.

be the mofl: fuitable I could have chofen.

Prcj). III. Fi^. I. Plate 4.

G'lvcn^ tl'.e momentum (M) and volocity (V) of the

fluid at I, the place of impact; the radius (R=IS) of the

wheel ABC; the radius (r-DS) of the imall wheel DEF
on the {iime*axle or ihaft; the weight (W) or refinance to

be overcome at D, and the Fridion (F) or force necefiary

to move the wheel \\ithout the v\ eight ; required \.\\Q velo--

city (x) of the wheel, &:c.

Here we have V : V—x : : M : Mx^= the ading

force at I in the direction KI, as before, (prop. 2.) now,

R : r : : W : ^= the power at I necefiary to counterpoife

the weioht W; hence, x+^^ ^^^ wdiole refinance oppofed

to the adion of the fluid at I; which deduded from the

iiioving force, leaves Mx^-^'— F,= the accelerating

force of the machine; which, when the motion becomes

uniform, will be evanefcent or=0; therefore, Mx^'='^>
F, which gives x=Vxi '^f^=the true velocity required;

or, if we rejed the fridion, then x=Vxi~^^^ is the the-

orem
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<>rGm for the velocity of the wheel. This, by the com-
inon theory would be x=-V^t \/~'^„ which is too little

by V\/^

—

^m- ^'^ wonder why we have hitherto de-

rived Co little advantage from the theory.

C'orol. I. If the weight (W) or refinance be required,

fuch as jull to admit of that velocity which would produce

the greateft efFed ; then, by fubdituting ^V for its equi-

valent X (by prop. II.j we have 4V^Vxi—J^^— -/j;
hence

W=i^rL-:t!xR; or, if F-o, W=!Li?; but theoriib make

this ^M?, where the error is ^^.

Corol. 2. We have alfo r =^^^X^> oi"? rejefling fric-

tion, r=~^ when the greateft effetft is produced, inftead

of r = ll^, as has been fuppofed : this is an important

theorem in the conftrudtion of Mills.

WM. WARLNG.

P.hiladd^hia, "jth^ C)th mo, 1790,.

AJlrommlcal



'( 150 )

N^. XIX.

Ajlronom'icalOhfervat'ions^ Communicated hyVi\'^i'Q RiT-
TivN HOUSE.

Ohfervations of a lunar Eclipj'e-^No'V. id^ I7^9> ^Wt/ ofthe

tranfit ofMercury ouer tht Sun'^s difk. No'u. ^th the jinat

yeary made at tht- Uniuerftty of William and Mary^ By
the Revd Dr. James Madison.

Read Feb. A S the obfcrvatory in which the tranfit "infrru-
4th, 1791- Jf^ ment had been furmerly placed, was nou at

this timCv rebuilt, I was not enabled to dUend to the going

of the time-keeper, by means of inch obftrvations as I

wiflied to have made. I therefore had rv:^cou;Te to corre-

spondent double altitudes, taken with a lextant. In tak-

ing them, treacle was ufed, which not oniy gave a well

defined image of the fun, but was of lufficicnt conlifiency

to prevent undulation, efpeciallyas the obfervations were

iriade in a room, where the wind could have but little

efFetl. From the great care employed, I think the time

and rate of the clock were known with very confiderable

accuracy.

Nov. 2d, A mean of the correfponding altitudes taken

this day, made the clock 17', 17" flower than apparent

time; to which 9"^ being added for change of declinati-

on in the half interval, hence the clock was flow of the

fun, -
^

- -_ 17' 26" 2,0"'

Obfervations of the lunar Eclipfe.
A pp. Time,

H. ' "

Penumbra—thought to touch the) at 6 8 46
Ecliple begins, - - - 6 21 o

Tycho begins to immerge - 6 38 45
wholly immeri^cd - - 6 43 "

ShadovT
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App. lime.
H.. ' "

Shadow reaches mare nedaris -
7 34 o

Tycho begins to emerge, - -
7 57 44

v\ holly emerged, - - 8 i 26
End of the Eclipfe. - - 8 30 o
Thefe obfervations were made with an -achromatic tele-

fcope, magnifying about 60.—The immerfion and emer-
rien of tycho were particularly noted, as thofe times may be
more accurately afcertained, than either the beginning or

end of a lunar eclipfe—The weather was remarkably fa-

vourable for aftronomical obfervations.

November 3d, Cloudy no Obfervations could be made* .

November 4th Correiponding altitudes.
A M. P. M. ' " III

8 23 52 3 o i6 Clock flow by eachT ^
obfervations, V

23 52
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The fame undulatory appearance was not feen in the re-

fledlor, and therefore the 2d external contact obferved by
it, may be more relied upon—The times of our obfervati-

ons were taken from the fame clock, but noted in different

rooms—The day was remarkably favourable, being clear,

and fufEciently calm.

By D, Rittenhoufe-, at Philadelphia,

La-t. 39°. 57^ 10". Long, weft of Greenwich 5\ o'. '^^".

November, 2d, 1789. Moon eclipfed

Beginning 6" 12' "> d aa
Vr.A r,^ Q ^ > P. M. mean timeUna at o 20 S

Digits eclipfed, 4I.

Tranfitof Mercury November 5th, 1789.
Eirft external contact 7'"ci'co"7 a tv/t 1

T . 1
' ^ -> S A. M.

Internal 7 53 '^o 3 I ly/r

Second internal contaa 1243 24 5 p ^
j>Meantimc

End of the tranfit 12 45 43 * 'J
The undulation of the fun's limb was fo great that no

micrometer meafures could be taken with accuracy, but the
leaft diftance of the centers feemed to be 7'. 15".

October 22, 1790. Moon eclipfed

Beginning at 5''.4i',+"y
Beginning of totaldarknefs6. 49. 9 l P M mean time
End of total darknefs 8. 30. 16 \

^' ^^* "^^^^ ^'""^

End of the eclipfe 9. 37. 25 1

November 6th, 1790. Sun eclipfed.

Beginning at i .".
2's5"J p. m. mean time.

End at 2. i 54 )
If this eclipfed be computed from Mayer's tables it will

be found advanced ;^^'\ at the time fet down above for the

beginning, and by Mafon's new tables 29". And it is cer-

tain 'hat an eclipfe muft make fome progrefs before it will

be perceived by the moft attentive obferver. The end was

zio doubt obkrved with more accuracy, and at that time

U Mayer's i
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Mayer'stables give the limbs feperated 8", and Mafon's the

eclipfe ftill remaining 6". lliereforc NJalbn's tables re-

prefent both the beginning and end of iliis eclipfc more
accurately than Mayer's, but the diiTerence is very little.

MnMafon has placed the moon's nodes 5
1
", more forward,

but this eclipfe will be better rcprefented by retaining the

place of the node as given by Pvlaycr.

Tranfit of Mercury, oblcrvcd at Wafliington College

November jtli^ 1789* By the Rev. Dr. JVillmtn Smith,

N. B. The clock was cleaned and fet a going P. M. No-
tember 4th, its rate of going, as to mean time, uncer-

tain ; but at fun rife November 5th, as nearly as could be

guefled, it was about 1' , 30'' fafter than apparent time.

External contaa 8". 3'.5o"'>A. M.
Internal 8. 5» o 5 Magnifying power 95.
Micrometer meafures of nearell limbs.

li ' Inch. i6ths. zoths. jcoihs. '
"

9. i9=:o. 6. I. 19. = 6. 4
54=0. 9. o. o.= 7. SI

10. 31 = I. o. c. = 8. 50
53=0. 9. I. 9= 8. 23

11. 38 = 0. 7. o. 6=6. 17

12. 0=:0. 5. O, 20 = 4. 46
Second internal contact 12". 55'. 10 ^ P* ^"I*

Total egrcfs 12. 56. 35" ^ Magnifying power 130.

h ' Inch, icths. 2Cths. ' "

O's diameter at 12. 15. = 3 6 i == = 32 14,5

Annular Eclipfe of the Sun, A.pril 3d, 1791. Obferved

at Philadelphia, by Z). Rittenhoufe,

Beginning {fun jull above the horizon) "]

about - - 5". 45'. 30''
I

Ring formed nearly, at 6. 50. 30 ^A. M.
The ring broken 6. 54. 47 |

Mean time.

End of the eclipfe, 8. 7. 2 J
At the middle of the eclipfe the ring was nearly twice

as broad at the fouth fide as at the north fide.

N«^,
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N^ XX.

Z)}\ Rittenhoiifc'y to Mr, Patter/oUy relative to a metJjod

offnding thz funi ofthefeveral po'vjcrs ofthe Shtes^ ^v,

DEAR SIR,

Read May "W Kacl (llfcovered a very elegant theorem for de-
»3, i;9z.

Ji^ tcrmlning the tunes of vibration of a pendulum
in given arches of a circle; but it included a problem the.

folution of v^ hich I do not remember to have met with,

though I cannot fuppofe that it has efcaped the notice of

matliematicians. It is, to fmd the Aims of the feveral

powers of the fines, cither to a radius of unity or any
other.

I was induced to attempt the means of doing this folely

by its ufefulnefs, but in profecuting the enquiry I found

much of that pleafing regularity, the difcovery of which
the geometrician often thinks a fufficient reward for his

labours.

The fums of the odd powers of the fines hear a very fim-

ple relation to each other, and fo do the fums of the even

powers. But all the fums of the odd powers are inconi-

menfurable to all thofe of the even powers.

If we take the radius equal to unity the fum of all the

fines, or their hrit powers, will be= i, and the fura of all

their fquarcs= ~ multiplied by the arch of 90*. The fum
of all their cubes is= 4» and the fum of their fourth pow-
ers=i multiplied by the arch of 90°. The fum of the

fifth pov^ers is= ,%^ and the fum of the 6th powers =-i-5.X

by the arch of 90".

1 have not been able ftricJ^ly to demonftrate any more
than the two firft cafes. The others were inveftigated by

the method of infinite feries f ) far as to leave no doubt of

U 2 the
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the ultimate ratio which the fum of the given power of the

fines bears to a known power of the radius.

Having proceeded fo far as the 6th power the law of
continuation became evident ; fo that, fhould any problem
in mathematical philofophy require it, we may proceed

as far as we pleafe in fumming the powers of the fines. The
law is this.

Make a fraction whofe denominator is the index of the

given power, and its numerator the fame index, diminifli-

ed by unity, and multiplied by the fquare of the radius
;

by this fradlion multiply the fum ot the next but one
lower power, and we have the ium of the given power.
Thus I ft, the fum of the ift power of the fines']

is= rr, or the fquare of the radius I „ ^
^

^ ~ . > By Demon'
2d, fum of the 2d, power or fquares is [ ftration.

= 4- rr X by the arch of 90^ J

3d, fum of the 3d, power or cubes is

-irr of the ift, or = -^r1

4th. fum of 4th powers is =-|rr of the 2d

or= lrt X by the arch of 90°. \ ^^ ^^,^.^^

5th, fum of 5th. powers is zrirr of the 3d, {
serk*.

orm-Vr^^
6th, fum of 6th. powers ls= ]rr of the^th

ox = -,%x^. X by arch of 90^.

7th, fum of 7th. powers is=^-rr of the 5th,
"]

Orr=^-^r. ^ By the Law of

8th, fum of 8th. powers is= ^ rr of the 6th,
j

continuation.

&c. &c/

'

Should your leifure permit you to give any attention to

this ihbjea 1 lliall be glad to fee you f urnifli a demonftra-

tion for the 3d, or any fubfequent caie abovementioned.

1 am. Sir,

Your m.oft obedient humble fervant,

DAViD RlTlEiN HOUSE.
Index.
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Index Florae Lancaflrienfis^ aiiHore Henrico Muhlen-

berg, D. D.

Dedicated to the Phllolbphical Society at Philadelphia,

by the author.

Gentlemen,

Read Feb. T Did myfclf the honour to lay before the Philo*
iSt

,
1791- Ibphical Society a Specimen Florae Lancaftrieniis,

feme time in the year 1786, colledled from a<^ual obferva-

tions from 1780.

Since that time, I have had an opportunity of adding fome
fnpplements, and I now make bold to fend you an index

of ilich plants as I could find, after the ftrideft fearch,

growing either wild or cultivated in, or near, Lancafter.

The whole number is very near 1 100. All fuch plants as

I never found gowing vvild, but are imported from other

countries, or even from other American States, I have
marked with af.

If I found no name in Linne's fyftem, I took it from
other works lately printed, or from Doctor Schreber*s let-

ters, with whom I have opened a correfpondence. He Is

profeflbr Botanices et Hiftoriae naturalis at Erlano-en,

editor of the Genera Plantarum Linnaei, and, without

doubt, one of the firft botanifts in Europe. If I could find

no name by thefe means, I was forced to make one myfelf

adding N. S. until better informed by abler botanifts.

I repeat my former wifh, that fome of my learned coun-

trymen would join in botanical refearches, and fend in

th' ir Floras, for perulal or publication, to your Society, fo

that by gathering the Floras of the different States, we may
Jiavc a general Flora of the United-States, drawn from

good
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good and certain obfervations. May I be fo happy as to

find your approbation in this fecond fpecimen! I have ths:

honour to remain, with great refpe<5t,

Gentlemen,

Your moft Obedient

Humble Servant,

HENRY MUHLENBERG..
Lancafter, Nov,?

17th, 1790. 5

Catalogus librorum quihtis tifus ejl au5lor hujus indicis*

I .Linnaei fyftem, a vegetabilium, curante Murray, 1 7S4.

2. Linnaei fpecies plantarumet genera plantarum, cu-

rante Reichard

3. Linnaei genera plantarum, curante Schreber Vol. r.

1789.

4. Marfhalli Arbuftrum. 1785.

5. Walter! Flora Caroliniana. 1787.

6. Aitoni Hortus Kewenfis. 1789.

y. Wangenheim von amarikamipt folzartafi. fol, cum
figur. 1787.

8. Miller Gardner's didlionary, et cet.

Pleniorem plantarum defcriptionem, cum calendario et

ufu medico et oeconomico, brevi tQinpore v. D. daturus.

Chjis
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Classis I,

Mojiandria^

Dlgyjiia.

J. Callltriche, Stargrafs.

verna.

2. fBlilum, Elite.

capitatum,

3. Cinna.

arundinacea.

Classis 2.

Diandria-i Monogynia*

4. t Liguftriim, Privet.

Yulgare.

5. ChionanthuSjFringetrcCc

virginica.

6. tSyi'i"g3> Lilac.

Yulgaris.

perfica.

,7. Circaca, Entchanters-

wort.

lutetlana.

8. Veronica, Speedwell,

"virginica.

officinalis,

ferpyllifolia.

Beccabunga.

Anagallis.

arvenfis.

marilandica.

9. Diathera, Baftard Hedge-
hyfop

americana.

I o. Gratiola, Hedge-hyfop-

vir^unica.

J 59

11. Utricularia, Water-mil-
foil,

gibba ?

12. Verbena, Vervain,

nodiflora,

haftata.

urticifolia.

Carolina ?

13. Lycopus, Gypfieworto

europaeus.

virginiciis.

14. Cunila, Pennyroyal,
mariana, Dittany,

pulegioides. Pennyroyal

15. Monarda.
fiftulofa.

didyma, Ofwego-Tea,
pundala.

16. Salvia, Sage,

lyrata.

fofBcinalis.

t Horminum.
fSclarea.

1 7. Col 1 i nibn i a, Horfe-weed.

canadenfis.

Dlgy7iia,

18. Anthoxanthum, Spring*
grais.

odoratum.

Classis 3.

Triandria, Monogynia.

19. Valeriana, Valerian.

Locufta.

20. fCrocus, SafFron.

fativus.
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21.
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flexuofa.

navicularis, Schreberi.

N. S.

truncata. N, S,

pallens. N. S.

^y. Melica, Melic-grafs.

fpeciofa. N. S.

38. Poa, Medow-grafs.

alpina.

anguftifolia.

pratenfis.

annua.

ilava.

pilofa.

capillaris,

compreffa.

repens. N. S.

nutans. N. S.

diftans.

59. Briza, Quaking-grafs.

media.

Eragroftis.

40. Uniola, Spike-gfafs.

paniculata.

41. Dadylis, Cock's foot-

grafs.

glomerata.

42. Cynofurus, Dog*s tail-

grafs.

indicus.

43. Feftuca, Fefcue.

elatior.

tenella, Schreberi.

N. S.

fluitans.

VOL. IIL

obtufa. N. S.

44. Bromus, Brome-grafs,

fecallnus.

purgans.

ciliatus.

f tedorum.

45. Stipa, Feather-grafs.

avenacea.

46. Avena, Oats.

f elatior.

f fativa.

f nuda.

fpicata.

fetacea, Schreberi. N. S.

47. Arundo, Reed,

epigeios.

48. Lolium, Darnel,

perenne.

49. Elymus, Lime-grafs;

canadenfis.

ftriatus, Schreberi. N. S^

pilofus. N. S.

virginicus.

Hyftrix.

50. Secale, Rye.

f cereale.

51. Hordeum, Barley,

"f
vulgare.

t diftichum.

52. Triticum, Wheat,
-j- aeftivum.

-f
hybernum.

•f
turgidum.

-j- polonicum.

f Speka.

X Tri^ynia*
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53*

54-

57'

58.

59-

60.

61.

Trigynia,

Holofteura, Chick-

weed,

fucculentum.

Mollugo, Carpet-weedo

verticillata*

Queria.

canadenfis.

Lechea.

minor.

Classis. 40

Tetrandria^

Monogynia,

Cephalanthus, Globe-
tlower-Shrub.

occidentalis.

Dipl'acus, TeafeL

•f
failonum.

Scabiofa.

j- fuccifa.

•fatropurpurea^L,

Houftcnia.

caerulea.

purpurea.

Galium, Goofegrafs.

trifidum.

tindtorium.

Mollugo.

boroale.

rotundifollum.

bermudianum.
Aparine.

pilofum, Aitoni.

61, Rubia, Madder,

f tindiorum.

^1^, Mitchella.

repens-

64. Plantago, Plantain,

major,

media,

virginica.

lanceolata.

65. Sanguiforba, Blood-

Vv^ort.

canadenfis.

^^, Cornus, Cornel.

florida, Dog-wood»
alba.

fericea.

amomum.
alternifolia.

ftridta, Aitoni.

paniculata, Aitonii;

67. Ludwigia,

alternifolia.

^^. Ifnardia.

paluftris.

Digynia,

69. Hamamelis, Witch-ha-
zel,

virginica.

70. Culcuta, Dodder,

feuropaea.

americana.

Tetragynia.

71. Potamogeton, Pond-
weed,

natans.

perfoliatum.
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reptans.

C)2. Campanula, Bell-flow-

er,

rotundifolla,

americaiia.

pcrfoliata.

aculeata. N. S.

03. Samolus, Brook-weed.

valerandi.

04. Lonicera,Honeyfuckle.

media ?

0^. Triofteum, Fever-root..

perfoliatum..

^6. Mirabilis.

t dichotoma.

()7. Verbafcum, Mullein.

Thapfus.

Blattaria.

98. Datura, Thorn-apple.

Stramonium.

99. Hyofcyamus, Hen-
bane.

t niger.

100. Nicotiana, Tobacco.

Tabacum.
loi.Phyfalis, Winter-cher-

ry-

pubefcens.

vifcofa.

102. Solanum, Nightfhade.

t tuberofum.

t Lycoperficum.

nigrum.

103. Capficum, Spanifh-

Pepper.

t annuum.

104. Rhamnus, BuckthorHo

alnifolius ? Aitoni.

105. Ceanothus, New-Jer-
fey Tea, Redroot.

amcrlcanus.

106. CelaPcrus, StafF-tree.

fcandens.

107. Evonymus, Spindle-

tree,

atropurpureus, Aitoni.

108. Ribes, Currant.

t rubrum.

f nigrum,

florldum, Aitoni,

gloffularia.

109. Hedera, Ivy.

t Helix.

quinquefolia,

no. Vilis, Vine,

vinifera.

Labrufca.

vulplna.

111. Claytonia.,

virginica.

112. Celofia, Cocks-comb^.

t caftrenfis.

113. Thefium, Flax-weed,

umbellatum.

1 14. Vinca, Periwinkle.

-|- minor.

Digyjiia.

115. Cynanchum, Baftard

Dogs-bane,

fuberofum.

116. Apocynum, Dogs-
bane.

androfaemifolium..
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androraemifollum.

cannabinum.

1-17. AfclepiaSi Swallow-
wort.

fyriaca.

purpurafcens.

incarnata.

varicgata.

quadrifolia, Jacquini.
"[ Vincetoxicuni.

i nigra.

verticillata*

tuberofa.

118. Chenopodium, Goofe-

foot.

album,

viride.

Botrys.

anthelmintlcum*.

119. Beta, Beet.

f vulgaris.

t Cicla.

f altiflima, Beckmanni,
Scarcity-Root.

120. Gomphrena..

f globofa.

121. Ulmus, Elm.
americana, Linnaei.

rubra. N. S. america-

na, Marflialli,

122. Heuchera.

americana.

123. Gentiana, Gentian,

Saponaria.

CenUurium.

phoenicea. N. S.

glandulofa. N. S, varie—

tas ciliats ?

124. Hydrocotyle, Penny--
wort,

americana.

125. Sanicula, Sanicle.

canadenfis.

marilandica.

196. Bupleurum, Thorow—
wax.

f rotundifolium.

127. Daucus, Carot.

Carota.

128. Gonium, Hemloc.
maculatum.

129. Heracleum.

Sphondylium, Cow-
parfnep.

130. Ligufticum, Lovage.

'I"
I.evifticura.

131. Angelica,

atropurpurea.

lucida.

132. Sium, Water-parfnep.

rigidius.

fuave, Walteri?

133. Sifon. Honewort.
canadenfe.

X34. Cicuta, Cowbane
maculata.

135. Coriandrum, Coriander,

fativum.

136. Scandix, Shepherds-

needle.

+ cerefolium.
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f cercfoliiim.

procumbcns ?

137. Chaerophyllum.

J 38. imperatoria, Mafter-

wort.

f Oflruthium.

139. Thapfia.

trifoliata.

140. Paftinaca, Parfnep.

fativa.

141. Smyrnium, Alexanders

aureum.
integerrimum.

luteum. N. S. aureum, '

W^alteri.

142. Anethum.

t graveolens, Dill.

1 Foeuiculum, Fennel.

143 Carum, Carav^ay.

7 Carvi.

144. Apium.

t Petrofelinum, Parfley.

t graveolens, Cellery.

Trigynia.

145. Rhus, Sumach,
typhinum.

glabrum.

Vernix.

copallinura.

radicans.

Toxicodendron.

346 Viburnum,Mealy-tree. 155. Pontederia.

prunifolium. cordata.

dentatum. " 156. Narciilus.

Lantana. \ poeticus.

acerifolium. t Jonquilla,

i Opulus.

trilobum, Marfhalli.

Lentago.

147 Sambucus, Elder,

canadenfis.

nigra.

148 Staphylea, Bladder-nut.

trifoliata.

149. Sarothra

gentianoides, Ground-
pine.

150. Aralia.

I fpinofa, Angelica-

Tree.

racemofa, PettymorreL

nudicaulis, Sall'aparil.

151. Linum, Flax.

f ufitatifTimum.

152,

virgmianum.

Droiera, Sundew,
rotundifolia.

Polvjgynia.

IS2>' Zanthorrhiza.

j" fimpliciffima.

apiifolia.

Mar-
flialli.

Aitoni.

Classis 6.

HexanJria^ Monogynia,

154. Tradefcantia.

virginica.
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•(- Jonquilla.

T:^y. Allium, Garlic,

-f-
Porrumi

•f
fativum.

vineale.

canadenfe.

.

'\ Cepa.

montanum. N. S. ?

158. Lilium, Lily*

-f
candidum.

-f
bulbiferum.

•f"
pomponium.
canadenfe.

philadelphicum.

i^ij. Fritillaria, Fritillary.

f imperialis.

160. Uvularia, Bell-wort,

perfoliata.

feflilifolia.

161. Erythronium, Dogl^
tooth,

luteum. >
album. 5

162. Tulipa.

j- fylveftris.

f gefneriana.

163. Hypoxis,
ere^ta.

164- Ornithogalumj

umbellatum.

165. Leontice.

Thali<f^roides.

166. Afparagus.
-)" officinalis.

167. Convallaria,Solomons-

SeaL

f majalis.

Polygonatum.
multiflora.

racemofa.

168. Hyacinth us, Hyacinths

f orientalis.

t Mufcari.

169. Aletris, Star-root,,

farinofa.

170. Yucca.

f filamentofa.

lyt. Hemerocallis.

f flava.

172. Acorus, Myrtle-grafs*

Calamus.

173. Orontium.

aquaticum.

174. Juncus, Ruffi.^

.

effufus.

nodofus.

articulatus«

bulbofus,

bufonius,

campeilris. .

fpicatus.

175. Prinos, WInterberry»

,

verticillatus.

1 76. Berberis, Barberry,

,

'I"
vulgaris.

Trigjnia.

177. Rumex, Dock.,

f Patientia.

fanguineus. .

Britannica..

crifpus* .

perficarioldei'
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perficarioides.

obtufifolius.

alpinus.

Acetofella.

1^8. Melanthium.
•virglnicum.

179. Medeola.

virginica.

180. Trillium,

cernuum.
Folygynia,

181. Alifma, Thrum-v/ort.

Plantago.

Classis 7,

Heptandriay

letragynia.

182. Saururus, Lizards-tail,

cernuus.

Classis 8:

OBandria, Monogynia,

183. Tropaeolum.
-j- minus.

"i
majus.

184. Rhexia, Soap-wood,

mariana.

185. Oenothera, Night-wil-

lowherb.

biennis,

fruticofa.

1 86. Gaura.

biennis.

187. Epilobiura, Willow-
herb,

tetragonum.

paluftre.

188. Vaccinium, Whortle.

ftamineum.

corymbofum.
frondofum.

refinofum, Altonl.

album.

189. Dirca, Leather-bark,

paluftris.

Trigynia.

190. Polygonum,'Knotwee<l„
virginianum,

Lapathifolium.

Hydropiper.

perficaria.

barbatum ?

I orientale.

penfilvanicum.

aviculare.

ere£lum.

llnifolium, Shreben.

N. S.

fagittatum.

arifolium,

Fagopyrum.
convolvulvus.

dumetorum.
fcandens.

Tetragynia.

Anonymos.
verticillata.

Classis 9.

Emieandria-, Monogynla,

191. Laurus, Bay.

aeftivalis, Spice-wood.

Saflafr?.s.

Trigynia.
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194.

Trigyn'ta.

792. Rheum, Rhubarb.

f Rhaponticum.

f Rhabarbarum.

f hybrldum.

Classis 10.

JDecnndria, Monogynia.

193. Sophora, Wild-Indigo,

tindtoria.

Cercls, Red-bud.
canadenfis.

CalTia.

marilandica.

ni6titans.

196. Ruta, Rue.

I graveolens.

197. Monotropa, Birds^-ncft.

Hypopithys.

unifiora.

198. Kalmia, Laurel,

latifolia.

anguftifolia,

199. Andromeda, Moor-
wort,

paniculata, Aitoni.

200. Gaultheria, Mountain-
Tea,

procumbent.

201. Epigaea.

repens.

202. Pyrola, Winter-green. 213
rotundifoHa,

minor,

umbellata.

maculata.

VOL. III. Y
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Digynia.

203. Hydrangea,
arborefcens.

204. Saxifraga, Saxifrage^

penfilvanica.

nivalis.

205. Mitella.

diphylla.

206. Saponaria, Soapwort,

officinalis,

j" Vaccaria.

207. Cucubalus, Campion,
ftellatus.

208. Silene, Catchfly.

virginica.

antirrhina.

209. Arenaria, Sandwort,

ferpyllifolia.

fetacea. N. S.

penfilvanica. N. S ?

Pentagynia.

2 to. Sedum.

-f
telephium, Ever-

green.

211. Penthorum.

fedoides.

212. Oxalis, Cuckov7-bread.

violacea.

corniculata.

ftrida.

Agroftemm-a, Cockle,

Githago.

Ceraftium, Moufe-ear.

vulgatum.

femidecandrum.

hybridum. N. S ?

214.
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hybridum, N. S ?

Decagynia.

215. Phytolacca, Poke,

decandra.

ClASSIS II.

Dodecandnay
Monogynia,

216. Afarum.
canadcnfe.

virginicum.

217. Portulaca, Purflane.

oleracea.

218. Ly thrum, Grafspoly.

petiolatum.

Digynia,

219. Agrimonia, Agrimony,
parviflora, Aitoni,.

minor. N. S.,

Trigynia.

220. Euphorbia, Spurge,

maculatai

Chamaefyce.
Peplus.

1 Lathyris.

i heliofcopia..

coroUata.

Dodecagynia,

221. Sempervivum, Houfe-
leek,

"f
tedorum.

Classis 12.

Icofandria^ Monogynia,

222. Philadelphus, Mock-
Orange.

f coronarius.

223.. Amygdalus.

I Periica, Peach..

224. Prunus, Plumb,
virginiana.

pumila.

'f
Cerafus.

americana, Marfhalll..

t domeftica.

Digynia.

225. Crataegus, Hawthorn*^,

coccinea.

Crus galli.

cordata, Aitoni.

pyrifolia, Aitoni.

flava, . Aitoni I

Pentagynia,

2J2.6. Mefpilus, Medlar,

arbutifolia.

canadenfis.

227. Pyrus, Pear.

t communis.

I Malus..

coronaria, Crab-apple.

t Cydonia.

228. Spiraea, Meadowfweeti:

opulifolia, Ninebark.

trifoliata,. Indian-phy-

.

fic.

Polygy7iia.

229. Rofa, Rofe.

rubiginofa, SweetrBri-..

ar.

Carolina,

pendulina, Aitoni ?

•\ centifolia*
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•\ centlfolia.

•\ gallica.

\ alba,

a^o. Rubus, Bramble.

occidentalis.

hifpidus.

fruticofus.

odoratus.

•f idaeus.

23i.Fragaria, Straw-berry.

vefca.

232. Potentllla, Cinquefoil.

penfilvanica.

canadenfis.

"2.2,2,

reptans.

Geum, Bennet.

virginianum.

canadenfe ?

<234. Calycanthus,
-j" floridus, Sweet-fent^

ed Shrub.

Glassis 13:

Polyandriai Monogyiila.

0.2,$. Adaea, Bane-berry.

racemofa.

236.Sanguinaria,Blood-root,

canadenfis.

237. Podophyllum, May-
apple,

peltatum.

238. Chelidonium, Celan-

dine,

majus.

239. Papaver, Poppy.

f Rhoeas.

\ fomniferum.

240. Argemone.
mexicana.

241. Nymphaea,\Vater-can»

advena, Aitoni.

odorata, Aitoni.

242. Tilia, Lime-tree,

americana.

243. Ciflus, Ciflus.

tomentofus.

Digynia.

244. Paeonia.

-j" officinalis.

Trigynia.

245. Delphinium, Lark-fpur

»

f Confolida,

Pentagynia,

246. Aquilegia, Columbine*

•f
vulgaris,

canadenfifr.

247. Nigella.

f fativa.

248. Lirlodendron.

tulipifera,Poplar.

249. Magnolia.

glauca, Swamp^Safla-

fras.

acuminata, Cucumber-

tree.

tripetala, Umbrella-tree

250. Annona.
triloba, Papaw.

251. Anemone.
Hepatica.

virginiana.

2 quinquefolia.
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quinquefolia.

talidtroides.

nemoroia.

252. Clematis, Travellers-

virginiana.

penfilvanica. N. S.

253. ThaliQrum, Rue-weed,

dioicum.

purpurafcens.

polygamum. N. S.

254. Ranunculus, Crow--

foot.

Flammula.

reptans.

abortivu3.

fceleratus.

peniilvanicus.

repens.

lanuginofus.

aquatilis.

255. Trollius ?

americanus, N. S.

256. Helleborus, Hellebore.

-j- viridis.

257. Caltha, Meadow-bout,

paluftris.

258. Hydraftis.

canadenfis.

Classis 14.

Didynajuia-i

Gymnofpermia.

259. Teucrium, Germander,
canadenfe.

260. Satureja, Savory*

hortenfis.

261. HyiTopus, Hyflbp.
j- officinalis.

nepetoides.

262. xNepeta, Nep.
Cataria.

263. Mentha, Mint.,

crifpa.

'f
piperita,

arvenfis.

264. Glecoma, Gill.

"I
hederacea.

265. Lamium, Archangel.

.

•\ album.

amplexicaule.

266. Betonica, Betony.

\ officinalis.

267. Stachys, Wound-v/ort.
fylvatica.

paluftris.

2.68. Marrubium, Hore-
hound,

vulgare.

269. Leonurus, Lions-tail.;,

Cardiaca.

270. Molucceila.

.

t fpinofa.

271. Clinopodium, Bafil-*.

weed,

vulgare.

incanum.

272. Origanum, Marjoram,
vulgare.

t Majorana.

273. Thymus, Thyme;

t Serpyllum,

t vulgaris*
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j -vTjIgaris.

2.74.

virfJinicus,

Dracocephalum, Dra-
gons-head.

t
275-

t

276.

•2.77.

virgmianum.

278.

279.

280.

281.

282.

^s^.

rvioidavica.

Ocymum.
baiilicum, Sweet-BafiL

Trichodema.

dichotoma.

Scutellaria, Skull-cap.

lateriflora.

integrifolia.

hyflbpifolia,

elliptica, Claytorii. 92.

N. S.

pubefcens. N. S.

Prunella, Self-heal.

.

vulgaris.

Phryma.
Leptoftachya.

Angiofpermia.

Bartfia.

coccinea. 7
lutea. 5
Pedicularis, Loufe--

wort,

afplenifolia. N. S.

canadenfis.

Gerardia.

purpurea, Walteri.

ereda, Walteri.

flava.

pedicularia.

C helone.

.

glabra»

Peutilemon.

284. Antirrhinum, Snapdra—

j Linaria, Ranfted.

285. Scrophularia, Fig-wort,

marilandica.

286 Digitalis, Fox-glove.

f purpurea

287. Bignonia, Trumpet--
liower.

"f
Catalpa.

radicans.

288. Lindernia, Svv^eet-v^eed.

pyxidaria.

289. Obolaria.

virginica.

290. Orobanche, Broom-"

rape,

americana.. *

virginiana.

291. Mimulus, Dogs-fnouiV
ringens.

alatus, AitonL

.

292. Ruellia.

llrepens,

Classis. 15.

Tetradynamiay

Siliculofa,

293. Myagrum, Camline.

,

fativum.

294. Draba, Whitlow-grafs*

verna.

bifolia. N. S.

295. Lepidium, Dittanden

t fativum.

virginicum^i..
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virginicum.

296. Thlafpi, Shepherdf-

purie.

Burfa Taftorls.

297. Cochlcarla.

"I"
Armoracia,Horfe-ra-

^iliquofa.

4298. Dentaria, Coralwort.

enneaphylla.

299. Cardamine, Ladief-

mock.
virginica.

300. Sifymbrium, Water-
crefs.

nafturtium.

amphibium.

301. Eryfimum,Worm-feed.
officinale.

f Barbarea.

302. Arabis, Turkey-pod.

lyrata.

hifpida ?

canadenfis.

bulbofa, Schreberi. N. S.

Clayton 99, n. 45.
integrifolia, Clayton 99,

n- 7>5 -^

303. Turritis ?

glabra.

304. Braffica, Cabbage,

f Napus.

f Rapa.

"I"
oleracea.

305. Sinapis, Muftard.

nigra.

306. Raphanus, Radiffi;

i" fativus.

307. Cleome.

dodecandra.

Classis 16.

Monaddphia-i

Decandria,

308. Geranium, Cranes-bi.n.

maculatum.

carolinianum.

Polyandria,

309. Sida, Indian mallow-,

fpinofa ?

rhomb ifolia.

abutilon.

310. Althaea, Wymote.

f officinalis.

311. Alcea.

t rofea. Holly hock.

312. Malva, Mallow,
rotundifolia.

f crifpa.

t parviflora.

313. Hibifcus.

paluftris.

ffyriacus,

Clas^i^ 17.

Diadelphia-i

Hexandria,

314. Fumaria, Fumitory,

cucullaria.

f officinalis.

O^andria,
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06iandria.

^15. Polygala, Milkwort.

Senega,

fanguinea.

verticillata.

Decandria.

316. Lupinus, Lupine,

perennis.

317. Phafeolus, Kidney-
bean.

j- vulgaris.

"I"
alatus.

t nanus,

perennis. N. S..

318. Glycine,

monoica.

Apios.

319. Clitoria,

mariana,

.

320. Pifum, Pea»

f fativum.

321. Vicia, Vetch.

1
piriformis.

fylvatica.

\ Faba.

.

322. Cicer.

-|" arietinum.

323. Robinia, Locuft.

Pleudacacia.

I hifpida.

324. Glycyrrhiza, Liquorice.

'\ glabra.

325- Hedyfarum, Saintfoin*

marilandicum,

-

frutefceast

17s

viridiflorum.

hirtum.

violaceum»

paniculatum,

nudiflorum.

repens.

triflorum?

vifcidum?

et alia.

326. Galega, Goats-ruCo

virglniana.

327. Trifolium, Trefoil,

t Melilotus officinalis,

reflexum.

repens.

pratenfe,.

arvenfe.

biflorum.

328 Medicago, Medic*,

t lupulina..

f fativa.

Classis 18.

Polyadelphia-i

Polyandria.

329. Hypericum, Johns-^-

wort.

Kalmianum*
canadenfe.

perforatum,

quinquenervium, WaU
ten?

maculatum, Walteri?

GL-A3SISt.
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Classis 19.

Syngenefta^

Folyymnia aequalis.

'330* Tragopogon, Goats-

beard.

t porrifolius.

331. Sonchus, Sow-thlflle.

oleraceus.

floridanus.

532. Laduca, Lettuee.

canadenfis.

I fativa.

2,2,^*
Prenanthes, Wild-Let-

tuce, Ivy-leaf,

altiflima.

alba.

334. Leontodon, Dandelion.

Taraxacum,

2^2,S-
Hieracium, Hawk-

weed.

A'enofum.

Gronovii.

paniculatum.

Kalmii.

2,2,6,
HyoferlsjSwine-fucco-

virginica.

22 J'
Cichorium, Endive,

-f-
Intybus.

f Endivia.

338. Ardium, Burdock.

Lappa.

339. Serratula, Saw-vs^ort.

praealta.

T R I E N S I S.

fpicata.

340. Carduus, Thidlc.

lanceolatus.

pedinatus?

virainicus.

fpinofiflimus, Walteri ?

luteus. N. S.

J41. Carthamus,Sas-flower,

f tindorius.

342. Bidens, Double-tooth,

tripartita.

cerua.

bipinnata.

343. Cacalia.

fuaveolens.

atriplicifolia.

344. Eupatorium, Hemp-
weed,

fcandens.

album.

fefTilifolium.

hyflbpifolium ?

trifoliatum.

purpureum.
maculatum.

perfoliatum.

aromaticum.

FolygLimia fupcrjluri.

345.Tanacetum, Tanfy.

t vulgare.

346. Artemifia, Southern-

wood.
-[ Abrotanum.

f Abfinthium,
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t Ab fi nth i um , Worm-
wood.

f vulgaris, Mug-wort.

;347. Gnaphalium, Cud-
weed,

obtufifolium.

margaritaceum.

plantagineum.

purpureum.

348. Conyza, Plowmans-
wort.

afteroides.

349. Erigeron, Fleabane.

canadenfe.

philadelphicum.

camphoratum ?

350. Senecio, Groundfell.

hieracifolius ?

aureus, et alii,

351. After, Starwort,

hyflbpifolius.

rigid us.

novae anglise.

undulatus.

grandiflorus.

cordifolius.

pun iceus,

novi belgii,

mifer.

macrophyllos.

divaricatus,

et aliae for/an hybrid

dae /p.

352. Solida^o, Goldenrod.

VOL. in.

canadenfis.

altiffima.

lateriflora.

bicolor.

lanceolata.

caefia ?

flexicaulis. ^
latifolia. ^
rigida ?

odora, Aitonl.

afpera, Aitoni ?

et aliae forfan hybridae.

^^2>* Inula, Elecampane.

f Heleniura.

354. Helenium.

autumnale.

^S5- Zinnia.

t multiflora.

2,^6. Chryfanthemum, Gold*
ins.

t Leucanthemum.

357. Matricaria, Fever-few,

f Parthenium.

t Chamomilla.

358. Anthemis, Chamo-
mile.

Cotula.

f nobilis.

359. Achillea, Yarrow;
Millefolium.

360. Fuphthalmum, Oxeyc.
Helianthoides.

Polygamia frujlanea,

361. Helianthus, Sun-flow-
er,

'

f annuui.
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"f
annuus.

multiflorus.

decapetalus.

tuberorus.

giganteus.

;^62. Rudbeckia.

digitata, Aitoni.

hirta.

fulgida, Aitoni ?

^62,' Coreopfis.

bidens.

alternifolia.

364.. Centaurea, Centaury.

t Cyanus.

t benedida.

^6^. Polymnia,

Uvedalia.

^66. Filago, Cats-foot.

germanica.

Monogamia.

367. Lobelia, Cardinal-flow-

er.

Kalmii

pallida, Schreberi. N. S.

Cardinalis.

iiphilitica.

inflata.

368. Viola, Violet,

palmata.

pedata.

primulifolia.

paluftris?

faglttata, N. S. Aito-

ni.

t odorata.

canadenfis.

afarifolia, Schreberi.

N. S.

"t"
tricolor,

ftriaa. N. S.

369. Impatiens, Touch-me--
not,

noli tangere.

Classis 20.

Gynandria,

Diandria.

370. Orchis, Fool-done,

ciliaris.

ophioglolToides, WaU-
teri.

pallida. Clayton, 136*

n 200 ?

371. Ophrys, Tway-blade>

corallorhiza.

cernua.

maculata. N. S.

virginiana, Schreberi.

hyemalis. N, S.

372. Arethufa.

bulbofa.

373. Cypripedium, Ladie-

flipper.

Calceolus.

album, Aitoni.

.

acaule, Aitoni.

Triandria.

374. Sifyrinchium,

Bermudiana.
JlcxanJria
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Hexandria.

375. Ariftolochia, Birth-

wort,

ierpentaria.

Polyandria,

^y6. Arum, Cuckow-polnt.
Dracontium.

triphyllum.

^yy. Dracontium.

foetidum.

Classis 21.

Mo7ioecia,

Diandria,

378. Lemna, Duck-meat,
minor.

arhiza.

7 riandria.

379. Typha, Cats-tail,

latifolia.

.380. Sparganium, Burr-

weed.

ere6lum.

'jSi. Zea, Indian-corn.

f Mays.

382. Tripfacum, Scfame-
grafs.

dad;yloIdes.

383. Coix, Jobf-tears,

f Lacryma.

384. Carex, Seg.

patula, Hudfoni ?

pulicaris.

leporina.

vulpina.

muricata.

loliacea.

paniculata;

varia, Schreberl. N. S.

tomentofa.

panicea.

fylvatica, Hudfoni.

Pfcudocyperus.

paleacea, Schreberi ?

N. S.

acuta.

ariftata, Schreberi. N. S,

curvicollis, Schreberio

N. S,

veficaria.

cefpitofa.

et aliae:

385:. Tragia.^

Mercurialis ?

Tetandria,

;^^6. Betula, Birch.

nigra.

lenta.

Alnus.

387. Buxus, Box,

f fempervirenSo

388. Urtica, Nettle,

pumila.

f dioica.

cylindrica.

divaricata.

canadenfis.

389. Morus, Mulberry.

t alba.

rubra.

2 Pentandria,
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Pentandria.

390. Xarithium,Clott-weed.

ftrumarium,

391. Ambrofia.

trifida.

elation

artemlfifolia.

392. Amaranthus.

albus.

hybridus.

fanguineus.

hypochondriacus.

393. Sagittaria, Arrow-head,

fagittifolia.

obtufifolia,

lancifolia.

394* Quercus, Oak.

Prinus.

aquatica, Aitoni..

nigra,

rubra.

difcolor, Aitoni.

alba.

395. luglans, WalnuU
alba.

nigra.

cinerea, Waneenheimi;

ovalis, Wangenheimi,

ovata, Marlhalli.

glabra, Wangenheimi ?;

odorata, Marfhalli.

amara, minima, Mar^
Ihalli.

ohcordata.,

396. Faguij,

Caflanea, Chefnut..

pumila, Chinquapin,

ferruginea, Aitoni.

Beech.

397. Carpinus, Horn-beam.
Betulus.

Oftrya.

398. Corylus, Hazle.

'I'
avellana.

americana, MarniallL,

cornuta, Marllialli, ro-

ftrata, Aitoni.

399. Platanus, Plane-tree.,

occidentalis.

4Q0. Liquidambar, Sweet-
guni.

peregrinum.

Monadelphia,

401- Pinus,. Pine,

inops, Aitoni.

Taeda.

americana, Wangen--
heim, fig. n^6.

'\ laricina, Wangen*
heim, fig. 37.

402. Thuja.
'j' occidentalis, Arbor

vitae.

403. Acajypha.

virginica.

404. Ri( inus.

f communis.
Syngenefiai

405. IVIomotdica.

echinitia. N. S.

4o6i-
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406. Cucurbita, Pumpkin.

f lagenaria.

f Pepo.

-f
verrucofa.

f Melopepo.

fCitrullus.

407. Cucumis, Cucumber.

"I"
fativus.

Classis 22^

Dioecia^

Diandria.

4o8.Sallx, Willow,

-f
vitellina.

I babylonica.

nigra, Marfhalli.

humilis, Marlhalli,

fericea, Marfhalli.

alpina, Walteri, triftis^

Aitoni.

t viminalis.

Tetrandria.

409. Myrica, Gale,

cerifera.

Pentandria,

410. Zanthoxylum.
fraxinifolium,Marfhal-

li, Prickly-afh.

4ii^pinacia., Spinach.

f oleracea.

412. Cannabis, Hemp,

"f*
fativa.

413. Hum .lus, Hop^
Lupulus.

Hoxandria,

414, Smilax.

rotundifolla.

laurifolia.

Pfeudochina.

4i5.Diofcorea.

villofa.

O^andria,

416. Populus, Poplar»-

trem 111 a.

balfamifera.

Dodecandria*

Menifpermum, Moon*
feed,

virginicum.-

carolinum.

Monadelphia.

417. Juniperus, Juniper.

\ Sabina

"["communis.

vir^iniana ? Red-Cedar,-

Classis. 23.

Folygamia^

Monoecia,

418. Veratrum, White-Hel-
lebore,

album,

luteum.

419. Andropogon, Beard*

grafs.

nutans,

bicorne.

digitatum. N. S,

4.20;
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420. Holciis, Soft-grafs.

-j Sorghum,Guinea-corn,

f Sacharatus, Broom.
lanatus.

tcner, Schreberi. N. S.

edoratus.

42 1. Cenchrus, Hedge-hog-
grafs.

echinatus.

422. Atriplex, Orach.

t horlenfis.

423. Acer, Maple,

rubrum.

facharinum.

negundo.

424. Celtis. Nettle-tree,

occidentalis.

425-

t
426.

427.

428.

429.

Dioecia.

GleditfiajHoney-locuft.

triancanthos.

Fraxinus, Afh.

americana, Marflialli.

alba,

nigra,

penfilvanlca.

Diofpyros, Perfimmon.

virginiana.

NylTa, Tupelo-tree,

multiflora, Walteri, in-

tegrlfolia Aitoni.

Panax,

quinquefoliura, Gln-
feng.

trifolium.

Classis 24;

Cryptoga77iia^

Filices.

430. Equlfetum, Horfe-tall.

arvenfc.

fluviatile.

hyemale.

43 1 . Onoclea.

fenfibilis.

432. Ophiogloffum.

vulgatum.

433. Ofmunda, Flowering-

Fern,

virginica,

ternata.

regalis.

claytoniana.

cinnamomea.

434. Pteris, Brakes,

aquilina.

caudata.

talitStroides, SchreberL

434. Afplenium, Spleen-

v/ort.

rhizophyllum.

falicifolium.

Trichomanoides.

ebeneum, Aitoni.

436. Polypodium,Polypody.

virginianum.

Lonchitis.

cicutarium.

phegopteris.

criftatum.
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crlftatum.

marginale.

bulbiferum.

fragile.

43 y. Adiantlmm, Maiden-
hair,

pedatum,

438. Lycopodium, Club-

mofs.

ferratum.

rupeftre.

alopecuroides.

complaiiatum.

apodum.
obf'curum.

439. Sphagnum, Bog-mofs,

paluftre.

440. Polytrichum, golden-

maiden-hair,

commune,
americanum, Dillen,

434- t. 55-f' 12.

441. Mnium.
paluftre.

cufpidatum.

proliferum.

undulatum, et alia.

442.Bryum, Wall-mofs.

ftriatum.

pomiforme.

pyriforme.

rurale.

fcopaium.

(Undulatura*

glaucum.

X85

pulvinatum.

pallidum, Schreberi,

Dillenii, hifs mufc.

389. t.49. f. ^6..

et aha,

443. Hypnum.
adianthoides.

rutabulum.

filicinum.

delicatulum.

criftacaftrenfis.

abietinum.

cupreffiforme.

dendroides.

Hypnum..
purum.
riparium.

-

fericeum.

velutinum.

Terpens,

fciuroides.

julaceum.

Dillenii Hift. mufc.

322. t. 41. f. 58.

et alia.

Algae,

444. Jungermannia;
viticulofa.

dilatata.

platyphylla.

et aliae. >

445. Marchantia.

tenella,

conica.

446. Lichen, Liver-wort,

calcarius^
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calcarius.

•ericetorum.

fagineus.

faxatilis,

parietinus.

granofus, SchreberL

phyfodes.

ciliaris,

pulmonarius.

calicaris.

caperatus.

crinitus, Schreberi.

aphthofus.

caninus.

fylvaticus.

miniatus.

puftulatus.

cocciferus*

pyxidatus.

gracilis.

foliaceus, Hudfoni.

rangiferinus.

uncialis.

pafchalis.

plicatus.

hirtus.

floridus*

et alii multi novi,

447. Tremella,

juniperina.

mefenteriformis.

et aliae.

Fungi,

448. AgaricLis.

campeftris.

violaceus.

vifcidus.

fimetarius.

acicularis.

quercinus.

ochraceus.

et pennulti aliu

449. Boletus.

fuberofus;

fanguineus.

verlicolor.

luteus.

et aliu

4j;o. Hydnum.
parafiticum.

imbricatum.

451. Phallus, Morille.

efculentus.

impudicus.

452. Peziza, Cup-Mufh-
room.

lentifera.

auricula.

et aliae.

453. Clavaria, Club Mufh-
roorti.

militaris. ^

digitata.

Hypoxylan.
coralloides.

454. Lycoperdon, Truffle.

Tuber.

bovifta.
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N^ xxir.

Invejligation of the Poiver 0/ Dr. Barker's, Mill^ as

inipronjed by James Rumsey, ivith a defeript'wn of
the Mill^ bjWM. Waring.

Defcription of the Mill. Plate 4. Fig, 2.

Head Sept. "f^ T. Is the rotatory ; being a tube or trunk
,

^^^^- J_^^ into which' the water is conveyed by a pipe

from the head H, through the neck N and collar C, to

the apertures m, n, on contrary fides ; where, by its re-

adion in paffing off, it occafions a forcible rotation round
the axis or fpindle X P, which pafTes through the lower
millftone S and turns the upper one M, or efFeds other

purpofes.

Of the proper capacity of the pipe by ivhich the ivater is

conveyedfrom the head Hto the rotatory at N,
Let e= the area of the w^ater's palfage at N

li=i the perpendicular height- of H above N
u= the perpendicular depth of any part of the pipe

below H
x= the area at the deptli u below H

Then, the areas in the feveral parts of the pipe (being in-

verfely as ihe velocities) muft be in the inverfe fubdupli-

cate ratio of the depths below the head ; wherefore --=-'?^

which gives x=ev^^; 10 that the pipe mufl: widen towards

the head H in the proportion of i to vj-; ^^^^^ i^ the area

at any given height be lefs than tf~\hz water will be ob-
flruded in its paiTage.

This theorem (x=e\/|j-) alfo applies to the pipe of a
fire-engine, 6cc. h being= height of the nozzle from the

VOL. 111. A a bottom
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bottom of the air vcllel toward which the water is uni-

formly acceleraied, u=-ihe height of any otlier part.

If p = the prciTure of tlie tiuid hy its gravity, at the depth.

h, in a pipe, the area of which is every where- ev'-, it

will be, as eh: ue v/J) : : p : p\/^,=the preffure or momen-
tum at the depth u below H.

Ofthe Initial poiver of the machine orforce ivith ivhich

it begins to move.^

fa= area of either aperture "^

I

h= height of the water above the cen- > in feet

Given, \ tres of the apertures j
I

w= 62,5 lb. avoirdupois=the Wt. of a

L cubic foot of water,

Required, I=the initial force, or that with which the ma-
chine begins to move.

If we conceive the water preffing in the tube from O
toward I, previous to the opening of the apertures, it \%

evident it will not produce any motion, becaufe the adioii

againft each fide is the fame : wherefore the prelTure a-

gainft the part m, which is to be removed for an opening,

is equal that oppofed to the fame area e in the oppofite

direction ; now, when the part m is opened, the re-a6tion

.

thereof ceafes, and the equal impulfe remaining on the

contrary fide e, will be the force required. Viz. ah w for

each brachium ; confequently, 1= 2hwa = the power with

which the rotatory commences its motion. But, as the

velocity of rotation increafes, the relative velocity of the

water to that of the tube, and coniequently the power, is

diminiilied, notwithftanding what is gained by

The

• Benjamin Martin, in his Philofophia Britannica Vol. I. page ai?, has attempted to

compiitc the power of fuch a machine, by the weight and velocity of water emitted per fe-

cond, &c. without finding the force neceffary to ex.pel it ; but it is not the force accumulat-

ed ''.uiing a fecond, or any given times, we require, but the power ajjliog coDtinualiy or at,

any inlUat conCdcrcd ablkii(flcdly t'roia tlic idea of tinie.
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The centrifugal force.

Let x=diftance of any point in the radius from")
the centre of nioiion C in feet

r=radius or length of the arm, S
a and w as before,

t=timeof a revolution In feconds.

Then a will alfo be the area of a fedlion of the water paf-
fn-)g through the tube, at right angles to its dire^lion (or
of fo much of it as we muft compute the centrifugal force
for) which multiplied by the fluxion of x, and by w will
be wa.x=the \Vt. of the evanefccnt quantity or moving
plane a x, which is the fluxion of the current water in the
tube; and, by the dodrine of central forces, as t':

i.2 2 8awx'x

1.22SX :
:
aw x: — -= the centrifugal force thereofat

X Ft. from the centre of motion, or the fluxion of the
whole centrifugal force of the quantity p:.lling throu^^h

cither brachium at any time; the fluent of v/hich, when
76.75ar^

^-r, being doubled. Is =the central force of the
t"

water In both arms ; which is equal to the augmentation
of power thereby occafioned at the apertures, becaufe fluids

prefs equally in all dired;ions. But this force is greatly

counteracted by
The Inertia of the Fluid.

The Inertia of the rotatory tube, with the contained

fluid, would not continue to refifl: the moving power, af-

ter the velocity became uniform, were the fame fluid re-

tained therein to which the m.otion had been at firfl: im-
parted ; but as this pafTes off, and there is a continual

fucceflion ofnew matter acquiring a motion in the diredicn

of the rotatory, there muft be a conftant readion againft

the infide of the tube, by the inertia of the fluid, equal

to the communicating force. Now this readion Is very

A a 2 different
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dIfFerent from that of a fluid confined In the tube when it

begins to move, becaufe a particle at the extremity of the

tube is not to receive Its whole circular moiion there, but

has gradually acquired it by a uniform acceleration during

its paifage along the tube: fo that inllead of the ufual way
of computing inertia by the centre of gyration, 1 muft in-

veftigate a new theorem for the purpofe (at lead new to

me) which may be thus

;

Suppofe a particle P (plate a fig. 3,) * moving iniform-

ly in the line and diredion C \, while this line has a uni-

form horizontal motion tov/ard the pofitlon C3; then P
defcribes the common fpiral of Archimedes to Q^&C: and

the velocities in P and 0> in the diredlion of the circum-

ferences pafling through thofe points, are as thofe circum-

ferences, or as their radii CP, CQ^&c. in which ratio*

are alfo the times of its moving n-om G to P, Q, &c. And
fince the velocities are as the times of moving from C,

(as Is the cafe of a body faliing from reft) the particle P
jnuft be uniformly accelerated, in the diredion P n by a

conftant equable force, like that of gravity; therefore Its

reaction againft the moving line CA, by its inertia, muft

be the fame In every point from G to A; hence the mid-

dle point of the radius is to be confidered as the centre of

refiltance in this cafe.

Let X = G P, the diftance In feet of a particle P from
the centre at any Inftant.

V =: the velocity of P per fecond, in the diredioa

of the radius G A.

0=3. 141 6; a, r, t and w, as before.

Then the moving plane or particle P v/ill be ax» and lU

2CX

weight wax lbs. as before, alfo Its velocity=: and the

t

time

• The velocity muft he uniform if the tuhe be prifmical ; but the effecfl in this cafe will he

the fame if it taper, and the Wat'.r be :Kceler;itcd ; for the <amc quantity in the fame time

pafles through (and is afted upon} by every part. Otherwife we Ibould ufe the logarithouc

%irdl.
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time of its acqiuiing that velocity, i. e. of paffing from

C to P, — —' now the accelerating force necelfary to coin-

V 2CX

miinlcate a velocity of feet per fecond, to a body weigh-

t cv/avx

ing awx lb. in ^ feconds will be lb.=the fluxion of

i6t

the inertia, and the fluent, when x becomes = r, will be

I2.272avr
. lb.=the refinance oppofed to either brachium, to

t

be eftimated as if accumulated at 4- r from the centre of

motion ; confequently equal to the efred at both apertures

Vs/hen reduced to their diftance, Q^E F.

This m.ay be obtained independently of fluxions ; by

confidering, that the whole ruantity of water (r w a) ia

r

the time (—) of its pafllng through the rotatory, acquires a

2crv

velocity
(

) equal to, and in the diredlion of, the aper-

t

tures, as it is carried with the tube out of its natural courfe;

I2.272avr

to produce w^hich the neceflary force will be , a&

t

before.

Acquired velocity of the ivnter.

The velocity of the water through the apertures at the

beginning of roratic.n is 8vh (by the_efiablilhed principles

of'hydioftatics) and, as 2 wah: 8VhY=64h : ; 2awh
76.75ar^ 39'296t'

j^ : 64hH =the fquare of the augment-

t^ V .6i4r'"

cd velocity; the fquare root of which is 8 V(bH )^

the acquired velocity of the water, t
'-

Proportion.
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Proportion cf the centralforce to the Inertia.

'.6i4r'' i2.272avr,

By riibftituting8v/(h4-, )for v, in itbe-

98.i76ar^- ht^ t"
_

t

comes Xi/( \- .6 14)= the inertia; and, as the

76,75ar^ 98.i76ar^ ht^

central force- : xv[ +.614) : : i :

t^ V r^

ht^ l.G^ZhV

1,28 V +.6 14 = ^1 -}-( ); that is, the

power gained by centrifugal force is to the obflrudion oc-

cafioned by the inertia, in theproportion of i to V(i4-

i.638ht^

-)> by which it appears that the latter is the great-

r"

ter, except when t or h = o, or r infinite; cafes nev-

er occuring in pradice; and that the longer the brachia, the

lefs the fall of water, and the greaterthe velocity of ro-

tation are, the nearer thefe forces approach the ratio of

equality; but as we always find fomething in practical ma-
chanics to prevent our " running into infinitecimals," lb

here we are particularly limited; for in the

Adjiijlment of the parts and motion.

The centrifugal force (hould not exceed the gravity of

the rotating water, or this v/ater v/ould be drawn into the

tube fafter than the natural fupply at its entrance, by the

velocity proper to that depth; confcquently muft lofe the

prefifure of the column above it: nor fhould the velocity

of the apertures, be greater than half that of the water

through them; for the apertures being ftill adapted to the

velocity, the effluent quantity or number of ading parti-

cles is as the time; coafequently the momentum is in the

fimplc
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(imple ratio of the relative velocity as before demonftrat-

ed (at paj^e 146) for the underlliot wheel : hence, the
grearclt effedl will be produced when the central force =
graviry, and the velocity of the apertures =^ that of the

water; that is, 1111^= 2 w a r ; and, 111-=^ 4^/ h + r. front

which eqtiations wc have the following.

C ^ = 3^ = 5^' '?

Viz. ^ ^ "= ^-^3^' = 4- t^ ^ nearly, where we find,.

(^ t = v.6i4r= v^-h _) h, r, &z V , about the
conflant ratio of 5, 3 and i.

Yet we nriay obferve here, that while r and t are pre-

76,75ar^ I2.272avr
fervedinaconftantratio,thevalueof- <— and .

t^ t

i, e. the central force and inertia muft remain the fame;
fo that the brachia may be made to.any length at pleafure

(not lefs than- 4- h) if the time of revolution be proportion-
al, viz. if t = s/.6i4r, i e. if the velocity of the apetures
be not varied ; for a double radius, rotating in a double
time, or with 4. the angular velocity, has the fame abfo-
lute velocity at the extremity; and, with the fame povv^er,

there applied, will produce the fame effed. Wherefore,
to find,,

7^be monjingforce and 'velocity ofthe Machine^ ivhen the
ejfecl IS a Maximum.

If we put. 6
1
4r for t^ and ^v for h, as before, In the ex-

i.GjSht^-

prefIionv'(H
)
itbecomes v'T+5= 2; inwhichcafe

therefiftance of inertia is juft double *j:he central force, or

the

* It is('cmon(lrp.Me, that the centrifugal force will be to the inertia, as the velocity of
the apeitU'cA, is t

.
thit of th- effluent water; ben; e alio, in the prefeot cafe, theybearthc

proportion above Uated, ciuCUy.
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the gravity of the water in the tube, = I25ar, wlilch ta-

ken from the impelling force, leaves 62,5(ah-!-r)— i25ar=»

62,5 a X ^— >• (taking r = 4- h) = 41 \- ah lb. avoirc]upois='

the real moving force, at the diflance of the centres of the

apertures from the centre of motion. And, by a like fub-

ftitution, the velocity 4 Vh-j-r becomes 4 ^1^11= 4,62 v'h

feet per fecond, QJi, F.

Area of the apertures.

If A = the area* of a fedion of the race, perpendicular

to the diredion of its motion; V= its velocity per fe-

cond, both in feet; a and h as before; then it will be, AV =«

.6i4r^

8 a V h cubic feet = the quantity of water emitted

t^ A V
per fecond ; hence, a = the area proper for one

8.924v/h

of the apertures.

Scholium. •

Were the apertures quiefcent, their area fhnuld be en-

larged in the proportion of v h to V i 4!^, or of 1 to V i
'_

to difcharge the fame quantity; but then the eH^.cent velo-

city would be diminifhed in the fame ratio; wherefore,

*T^ = 4 I 4 ahj ^^Ith the fame velocity, 4^62^11 as above,

will be alfo very nearly the true moving force ofa well con-

ilruded underihot v/heel
(J.

Smeaton, &;c.) Wheiefore

may be confidered, in effedft, nearly, if not exadly tanta-

mount, when they have the fame quantity and fall of wa-
ter; the befl; overfhot being nearly double to cither.

From the preceding calculus are deduced the following

Eafy



IMPPvOVED DY
J. RUiMSEY. 193

Eafy practical rules,

\, Make the arm of tHe rotatory tube, from the centre

of motion to the centre of the aperture, of any conveni-

ent length, not lei's than -'- of the perpendicular height of

the water's furface above thefe centres.

2. Multiply the length of the arm. In feet, by .61 1,

and take the fquare root of the product for the proper

time of a revolution in leconds, and adapt the other parts

of the m.aclilnery to this velocity ; or,

3 If at the time of a revolution be given, then, multi-

ply the fqiiare of this time by 1.63 for the proportional

length of the arm.

4. Multiply together the breadth, depth and velocity

per fecond of the race, and divide the laft produd by 8.924
times the fquare root of the height, for the area of either

-aperture.

5. Multiply the area of either aperture by the height

-of the head of water, and the produd: by 414. (or by 40
on common occafions) for the moving force, eftlmated at

the centres of the apertures in pounds avoirdupois.

6. The power and volicity at the apertures may be eafi-

]y reduced to any part of the machinery by the common
rules of mechanics.

Vol. III. B b bi*. xxnt
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N\ XXIII.

A Thenmmelrical Journal of the temperature ofthe atrnof-

phere and Sea^ on a <voyage to andfrom Oporto-^ "with

explanatory obj'ervations thereon.
Philadelphia, Sept. 18, 1792...

S I R,

Read Sept. /^ N the I cth of JuHC laft Capt. William Ellr
aift, -i-ir- \Jl lings of this city, commander of the ihip

Apollo, prefented the journals of his voyages to and from

Oporto, for the infped:ion of the American Philofophical

Society. As they were not accompanied l)y any explana-

tory memoir, I have extraded from them what alone dif-

fers from fea reckoning in general, and inclofe a thermo-

metrical journal of the temperature of the atmoi'phere and

fea, which evidently appears to be the objedt ot the com-
munication. As it was proper to fhow that thefe obfer-

"vations were not imaginary, and had arifen in the courfe

of his voyages, Capt. Billings prefented his whole jour-

nals, confifling of 73 pages in folio, with all the detail-

of a log book, which in original are depofited among
the fociety's papers. *

As the experiments of this intelligent navigator, appear

to be repetitions of thofe I made near two years before, which

are related in my memoir No. X. page 82 of this volume,

I beg leave to make the fullovxini' obfervaiions on them.

By thefe journals it appears that in June, 1791, the

water on the coaft was at the temperature of 61". by Fah-

renheit, and in the Gulphftream at 77°. By my journals

it will be found that in November, 1789, the water on the

coa{i

* The temperature of the water was tried fcveral times every day, but in this extracfl it

wasthoiight proper only to notice the important changes, a fuccellion oi liniiiar reiults beings

thought unncccflary.
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coaft was at 47°. and in the gulpli flream at, 70®. viz.

By Capt. Billings,

I 79 1 5 June, coafl, 61

do. Stream, 77

do. fiream. warmer, 16

By my experiments

1 789 Nov. coafl:, 47
<1q. ftream, 70

do. ftream warmer 2

3

difi. between
June and Not.

14 •

7

Hence it may be concluded that although this difference

of heat is more remarkable in winter than in fummer,

yet it is fufncient at all limes to guide navigators, fo as to

take the benefit of its current in going from, and to avoid

its oppofition in coming to America.—In the latter cafe,

it has this additional convenience in correcting a reckon-

ing ; for if a navigator can, by this means, know the

moment he is within the ftream, he knows at the fame

moment his relative fituation as to the coaft; and if by

repeated experiment this mode of correction fiiould be

found iolid, it amounts, in effect, to a certainty of the lon-

gitude, at the precife time vAien it is important to be ac-

curate.

- Captain Billings' courfe being nearly along the ftrearn,

he found only fuch alteration in the heat of the water as

may be accounted for by the cooling of the ftream itfelf,

in its courfe to the northward, 'till became to lat. 39. 00.

N. long. ^6. 00. W. (a breaft of the Banks of Newfound-

land) when the mercury fell io^\ DoCtor Franklin, in

November, 1776, on board of the Reprifal, in lat. 41.

N. long. 46. W. found about the fame difference; but

the Reprifal had kept a courfe farther fouth and came in-

to this cool water in a N. N. E. diredion ; while Captain

Billinos being farther North, came in an eafterly directi-

on, and of courfe might be as much within the influence

B b o£
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of that chain of banks which extends from the longitude

45 W. along the American coali, as the Reprifal was when
ib much farther to the caftward. In November 1789, I

found the fame difference in lat. 40. N. long. 49. W. after

failing in a direction.about N. E. and a line being drawn,

from the place where Captain Billings's change happened,

to that where Dodtor Franklin's thermometer fell (in a di-

redion about E. N E.) would nearly interfed the place

v.'here I obferved the fame alteration ; this is about the

fwccp of the banks, known by frequent founding, as will

be found by confulting the bed charts.—By the coincidence

of thefe three journals, at fo great a diftance of time, and

without any knowledge of, confequently without any

connedtion with each other, this important fad feems to

be eftabl idled. A navigator may dijcover his approach

toivards chjc^s of danger^ ivhcn he is at fuch a dijlance

as to he able eafily to avoid them^ by attentively examining

the temperature of the fea.

After having pafTed the banks. Captain Billings found

but little difference during 18 days fail, till he came near

the European coaft. The fame uniformity appears in my
journal on a voyage to England, Page 85 of this volume.

Captain Billings found the water to grow cooler three

days before he made the land, and the mercury fell gradu-

foundings. Here the difference between the fea and coaft

water was in both cafes the fame, though the heat of both

varied with the feafon.

Returning from Oporto, Captain Billings marked his

approach to, and departure from the weftern Iflands by

the changes of his thermometer, but in this cale the dif-

ference was fmallj becaufe, owing to the climate and fize

of
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of thefelflands. the land cannct be fo cold as a northern con-
tinent naturally muft be. Indeed, theufefulnefs of the ther-

inometer feems to be applicable to the more dangerous fitua-

tions,and not to Iflands in warm climates; I fhould fuppofe,

for obvious rcafons, that the changes would not be great

about the lilands fituatcd between the tropics.. The Ihore

of thefe Iflands is generally bold, and the land being

very high, may be feen at a great diftance. The
climate is not fubje(£l to fogs, fnow ftorms, lilands of Ice,

long nights, &c. {o that, except hurricanes, (which are

more fatal to fliips in port than at fea) there feems to be but;

little danger in fuch navigation.

After leaving the weilcrn Iflands, Captain Billings fleer-

e-d to the wefiward, being in nearly the fame lattitude on
the 30th (37" 47'' N.) that he w^as on the i 7th of Auguft.

(37*-' ^2)^ N.) but during the intermediate tim.e he was dri-

ven, as winds prevailed, in a zig zag courie, as far North
as 39' 04 N. and as far fouth as 1^6° 26 N, It appears

alio during this time that his thermometer varied from i"^

to 5°; but it is to be remarked that there is a me-
dium in his thermomctrical variations anfwering to the

medium of his lattitude. When he was in 39° 04. the

thermometer marked 75° and when in 36° 26, it alfo

marked 75° but when in 38° 12. it marked 70^^. Nov/
confidering that he had the warm influence of the gulph
ftream to the Northward, and that the ocean water to the

fouthward muft naturally be warmer than that more North,

out of the fiream, there feems to be a perfed: agreement
between theory and fi\€t with regard to the ufefulnefs

of the thermometer in difcovering the courfe of this cur-

rent. The fame thing occurred in the courfe of my
pafTage in the London Packet with Dodor Franklin, (fee

Yol. 2 page 329 of the Tranfa6tio;is of this fociety) in

June-
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June 1785. The mean there was 73 while to the north-

ward and Ibuthward the thermometer marked 77.
Returning towards the coafl: of America, Captain Bll-

lin[-^s difcovered his paffage acrofs the gulph ftream hy a

fudden fall in the mercury of 5° from noon to night, and
about 5° farther Weft, by a further fall in the fpacc of 8

hours run, lie difcovered the coall, where he got foundings,

before lie faw the land.

The ufefulnefs of the thermometer as a nautical inftru-

mcnr is not confined to the difcovery of an approach to-

wards objects of danger kno'wn to exiji ; but it, may if at-

tended to, difcover others jiot at prefcnt fiippofed to ex'itly

againft which a navigator cannot be on his guard. Seve-

ral charts, particularly one made by Governor Pownall, in

September 1787, point out rocks and breakers in the mid-
dle of the ocean; fome are faid to be uncertain, others

have been {ztw but once, and preferve the names of their

fuppofed difcoverers. Thefe fadls are generally doubted,

and by fome mariners have been ridiculed; but it fliould

be confidered that in every inftance where the difcovery of

thefe hidden dangers have been fatal, no one could efcape

to tell the melancholy tale, and furely the number of mif-

fing fliips juftifies a conjecture that fuch misfortunes have

happened, and ought to influence every navigator to make
accurate obfervations on the temperature of the fea during

the ivhole of his voyage.

A gentleman of undoubted veracity related to me fome

time fince, the following fa6t, which I mention on ac-

count of its aptitude to this fubjedt.

On a voyage from the Weft-Indies to England, the

fmall veflel he was in, touched at Bermuda. On leaving

that ifland, having fine weather and a fmooth fea, they

failed along a ridge of rocks, feeing the bottom very plain-

ly
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1y all the tinie> til! the iiland was cut of fight; in this

place they fpoke a large fhip, the Captain of which, had

no idea of his fituation-; he had not noticed the bottom,

and was failing in full coiihdence of being far from dan-

ger. On being defired to look over the fide of his fnip,,.

the whole crew was in the utmoil conilernation, and hove

tlie fhip too, with all her fails fett. He was foon inform-

ed of his true lon.atude, and took, a new departure. Had
this Captain kept a thermometrical journal he would not,

probably, have been (o deceived, and had. he at this time

been in a gale of wind, his error might have been fatal.

Every body in this city remembers the dreadful cataf-

trophe of the ihip Faithful Stewarrd, which was loft, on
this coaft, with near 500 people on board, about feven

years fince. The Captain was fo fure of having fufncient

fea room, that he did not think of' founding, the v^eather

was not b'jifterous and had he known his fituation he

mii;ht have flood off during the night. But fearlefs of a

danger he did not know, he ftood on with full fails, and
was in an inftant loft: I think there were not above twen-
ty fouls faved. A thermometer regularly ufed would
have given warning in time, and probably have faved

thefe lives.

The impreflion fuch events have made on my mind,
has induced me to be thus particular, and I the more rea-

dily do juftice, to the judicious example given to other

Captains, by Captain EHlings, becaufe I think the obfer-

vations of a mariner, are more likely to be attended to

by mariners, than any inftrudtion given by a landfman.
1 think befides, that the merit of Captain Billings, ou^ht
to be rewarded, by a publication of his laudable .condud.

that
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•=that he may enjoy the reputation to which he is juftly en-
•titled.

I am with great rcfped, Sir

Your inoft obedieP:t and
JVIoil him^ihlc Servant,

JONATHAN WILLIAMS,

C One of the Secretaries of the ">

.^ American Philofophical Society. ^

J. Tljcrmometrical Jounwl of the temperature of the atrd')f-

phere andjea on a pajjagefro?n Philadelphia to Oporto
in the Ship Apollo^ by Captain V/illiam Billings.

1791
I

Places in at Noon

Dates. Time
'

J cmp. 01

Latt.N.iLon. W. Air. Water.

Notes.

Ju.ne 6. Sun-rife.

2 P. M.
Sun fett.

ro A. M.
Noon,
Noon.
Noon.
Noon.
Noon.
Noon.

38
38

56
38

iS

03
51
03
II

37

75

74

7a
63

6y
63

56
5:i

07

:
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-A TJoermometrical Journal of the temperature oj the at^
mofphere andfea, on apajjagefrom Oporto to Philadel-
phia^ in the ^hip Apollo^ by Captain William Billinfrs.

irpi
Dates.

Time.

Aug- 4>

5
6

9
30
11

Places in at Noon. | Temp, of

I.at. N. Long. W.

10 A. M,
Noon.
Noon.
8A.M,
Noon.

10 P. M.
No on.

No on.

No on.

No on.
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AThermometrical 'Journalpf the temperature of the atrnqf--

phere andjea^ ona pajfage from Oporto to Philadelphia^

in thejlnp Apollo^ hy Capt, Vfilliam Billings^ continued.
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f. The calyx (perlchoetluhi) of only one piece, at the bottom of the

tube.

3, The fame of many pieces, or folioles,

3. The flower of the FontinaUt, furrounded by the calycine folioles.

4. The cawl (calyptra) of the Bryum extin£Jorium of Linnseus.

5. Another fpecies of cawl which is more common.

C. The hairy cawl of the Polytrichum.

7, The complete flower of the Hypnum.

2. The fame in the Mnium Folytricboidet (Linn.), the cawl ofwhich

is hairy,

p. A very fbaall tubular corolla, the opercule of which is obtufe.

Sphagnum.

10. AcorolUjOf which the opercule is conic- Hypnum , Bryum, l^t.

11. A corolla, of which the opercule is pointed. Bryum, Mnium.

a, A corolla, the opercule of which is in the form of a chapiter,

flattened at the bafe. Polytrichum.

33. A corolla the opercule of which is In the form of a chapiter,

rounded at the bafe. Bryumm

14. The corolla, ftalk, leaves and root of the Phafcum.

jj. The corolla of the Polytrichum communt, opened after its explofiop,

4' A ihr^adfliut up ia tbc tubci

B. The tubeopenedf

C. The calyx.

D. The flower opened.

E. The capfule torn off, after maturity^

F. The apophyfis.

s6. The corolla of the Hypnum velutinum (Linn.) opened after ta*

efcape of the pollen.

A. The pollen, or fecundating powder.

B. The capfule, furrounded with the fecundating powder,

C. The calyx.

17. The corolla of the Hypnvm at the moment of fecundatioiu

A. The interior cills.

B. The exterior cills.

18. An horizontal portion of the urnc, feen witli the microfcopo

A. The epidermis.

B. The fecundating powdefi

9, Tii«capfuJc»pdfecda,
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More than nineteen twentieths of tlie animals and vege-

tables which are known to us are regenerated by means of

certain efTential parts, inherent in" their o'rganick condilu-

tion. Thefe parts or organs of generation are-fo apparent,

and fo cafy of demonilration, that no plaiifible fyftem can

be founded on the contrary hypothefis. This is not the

Cafe with thofe individuals the orc-anization of Vv'hich h
more fimple, and of which the fcxual parts efpecially are

fo extremely minute, and fo concealed from the eye, that

they have hitherto efcaped the obfervation of philofophers.

Hence have fprung thofe more or lefs ingenious, but al-

ways erroneous, fyftems, which, at the fame time that

tliey -do credit to the genius of their authors, are clearly

repugnant to reafon. Hence, thofe numerous differtati-

ons filled with captious reafonings, and in fome refpeilixs

not v>'ithout depth of rcfearch, but in diredl oppcfition to

the eternal laws of nature. Hence, again, the endea-

vours of fome fyftematical men, to defiroy that principle

fo generally recognized, and which fo many fad:3 concur

to demonftrate, onnie 'u'l'viim ex o\jo.

Notwithftanding the very great probability of the rege-

neration of all animals by the conjun<ftion of two indivi-

duals of different fsxes, as in quadrupeds, in birds, and in

iniedts; or by the afperiion of the feminal liquor of the

male on the ipawn ejeded by the female as In the fiflies;

notwithftanding it is proved to demonftration, that the

feed of vegetables are fecundated by the pollen of the an-
thersc; notwithftanding the convidion of thefe and many
other fads, equally well known and afcertained, ftill fome
philofophers refiife to extend this principle to the whole
of the animal and vegetable creation. The fimpllcity and
minutenefs of the organs of worms, and efpecially of the

polypi, and the Angular faculty which fome obfervers have
attributed to the latter of regenerating themfelves by the

C c 2 fedion
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{eCi'ion of their parts, have induced fome natural ifls to be--

lievc, that thefe little animals were not fubjedt to the gene-

ral law by which all the others are governed. Thence,
they concluded that the principle of regeneration by nieans

of t!ie lexual organs was not exclufively neceilary for the

multiplication and reproduction of every individual.

This fylU'm, however oppofed to what comes under our

daily obfervaiion, has, neverthelefs, found, and ftill con-

tinues to find, many v^'arm fupporters, and has been much
llrengthened by the analogy which has been difcovered

between the molles and the mufhrooms, the fexual organs

of which were not determined till I made ray obfervations

on the fubjed, fo that thefe plants were thought to be to

the vegetable, what worms ± and polypi are to the animal,

,

world.

I fliali not, in this place, undertake to refute this opi--

nion with regard to the polypi, v;hich do not come with-

in the limits of thefe obfervations, but until more accurate

experiments fliall have brought us to the certain difcovery

of the manner by which thefe little animals are reproduced,

I Ihall remain fatisfied with the obiervation of Bernard de

Juflieu on the polypus, and fhall rejed every fyftem which

tends to favour an opinion, that nature, who in all other

things, and in thofe which are moft within the reach of

our obfervation, ever adls by conitant and by uniform

laws, could have become fo different from herfelf and have

adopted partial rules in favour of a very fmall number of

individuals. Here I fhall confine myfelf to fome of thofe

plants denominated Cryptogamick^ which I have obferved

with great care and attention, and which (as 1 fhall endea-

vour.

\ 1 might have difpenfed with mentioning the Polypi in particular, as they are compre-
fcemVd under the {;;cntral appellation of worms; butl tliought it beft to make fpccial menti-

on ot then, at of yll ar.imals tiiey arc tliofe ofwhicii tJie molt fabulous accounts have been

given, und which h;\ve uir.jrJ«d the grgatell fcope to the wild ideas of fanciful imagmatiouH
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vour to demonftrate).are provided with the fame organs o£
rcprodudion which we obferve in other vegetables.*

It has never yet been controverted, at leaft as to the mof-
fes, that thefe individuals are eflentially a part of the vege-
table kingdom. They all have very diftinft and obvious
organs, which are eafily diftinguifhable from the roots,-

the leaves, and the branches, and which, by analo ^-y,

muft be confidered as bloiToms, containing fuch parts as

are neceflary to the reproduction of every individual. ^

The oppofers of the fyftem of fexual regeneration, have
confidered thefe organized parts as an u(Q\tkfupervegationy
"for," fays a zealot of this fedl, "there are moftes which are

deftitute of thofe parts which the fexualifts call fructificati-

on J." On the contrary, the friends of the fexual fyiteni

are all agreed in confidering thefe parts as the real organs

of reproduction, although they differ as to the nature and
ufe of thofe parts. Some are of opinion, that the urn§
(Fig. 3. 7. 14,) is the male part, and that the ftars w^hich

appear at the extremities of the branches, as in the Poly-

tricum and feveral fpecies of the genius Mniiim^ are the

female-organs f^.. Others, with more reafon, fuppofe that

the urn contains both fexes. According to thefe natura-

lifts,

* 1 have not only fubmitted thefe obfervations to the Academy of Sciences of Paris, in the
years 1782, 1783, 1784, and 1785, hut I have fnewn them the objeds themfelves in c'etai!,

efpeciallyto Meffrs. Ad?nfon, de Jufiieu, and de la Marck. I have repjated before the
Academy fevet..l of my experiments; I have demonftrated to them the exiflrnce of the Cap-
fule within the Urn of tlie Moffcs, the irritability ol the Cilia and iheir fpontaneous convul-
five motions immediately after the falling of the Opercule, which is the moment of ijcunda-
ti«n. 1 have foewn them the irritai)ility of feveral Muilirooms whtn fhey emit their feeds,

and efpecially in the Pez'fza, the Neftoc^ &c. the Capfule which is formed at the extremity
of the point of a non defcript fpecies of Hydnum; and laftly, I have {hewn the duplicity of the
blades of the Aga-.kus of Linnaus, which, in the manner of pods or filiijus, contain a pro-
digious quantity of fmall oval bodies, which 1 take to be the feeds. If thefe authorities are

not fufficient to convince certain (kepticks, I exhort them to make thefame oiiftrvations thcm-
fehvs, and 1 have no doubt but that they will vcryfoon be convinced of their truth.

\ The ftruclure of the mufhrooms being different from that of the moffes, thefe general ob-
fervations cannot be applied to them. When I tnat of thofe plants, in another memoir, I

Ihall be particular in the defcription of their organical p^rts.

\ M. Necktr, botamftto the t Icdor Pal.nine, in In- Phyfiology of Organized bodies,

§ This is the name which has been given to the fru(ftifi^ation of the mofles,

\ Linnseusand his foljowcrshave adopted the opmion of Dillenius,
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iJRs, tlie cilia are the male organs, and the pollen contain-

ed in the urn is the fced§. Others, again, adopt an opini-

on entirely different, and pretend that the urn is a capfulc

which contains the feed, and that tlie glandular parts litu-

ated under the foliola, or little leaves, of the ftellatcd

branches (as in the Polytricwn and Mnium) are the anthe-

rx, or organs which contain the prolilick liquor. The
queftions which now divide the naturalifts on this fubjc6t

are the following :

ifl:, Whether the parts of which we are fpeaking are

in fa6t the fexual organs of the mofl'es.

2dly, To determine the ufe and the nature of each fe-

jxarateiy in regard to the functions which are attributed to

them,

Thefe two queftions being folved, there can remain no
doubt as to the mode of regeneration of thefe plants, and
every contrary fyilem muft fall to the ground. Of this

I have become fully convinced by means of fome very fim-

ple and very eafy obfervations, which may be made by
others, with the greateft facility.

I fhall not here attempt to refute the feveral opinions

which 1 have thus flightly mentioned. Men of informati-

on, and thofe devoid of prejudice, will eafily determine

how far thefe opinions are worthy of confidence, particu-

larly after they fliall have read the following detail of my
.obfervations on the fubject.

Of

^5 Hill and Meefe. Their fyflem, the mofl; innceiiious of all, is extremely plaufiMe, but it

cannot be admitted, ift. hccaufc tiie Pollen, whith they coiifider as feeds, husall the charae-

tcriflicks of a feciindatinj; pollen, futh as its convulfive and impetuous endfTion, its inflamma-
bility, and its great difiieulfy of incorporating with water. 2d. Bccaufc the Cilia not being
uniform or eoiiftant in all the mofles, and being fometimcs found of two different fpeciesin

tlie fame individual, cannot be direcft organs of generation, but only (as I fliall prefently de-
nionftrate) acceffory and fecondary organs, intended to protect and facilitate the aft of fecun-

dation.

The other fyftcms are ftill lefs admilfible, becaufe they cannot be applied to all the fpcclts

.of JnoJflTcs, and arc liable to exceptions which are fuiiicient to denionllrate their fallacy.
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Of the mosses.

The frudlficatlon of thefe vegetables, commonly known
by the name of Antbera, or Urn, is uniform and conftant

in all the family. It has the lliape of a little club, more
or lefs elongated (See Fig 3. 7. 14).

It is compofed
[of a fingle piece in the form of a tube.

The Pericho^ti'
|
in the Bryum^ the Mniiim^ and Polytri^

71711, \ cum (Fig. I. 8 A. Fig. 15. C.) : of

j
feveral pieces, or foliola, more or lefs

! imbricated, as in the Hypniim and the

{.Fontinalis (Fig. 3. 7. 16. C).

fit is fcffile in the Phajcum and the Fonti-

I
7iahs (Fig. 3. 14.): Handing upon a fila-

An Anthera,<j ment of different lengths in the Bryum^
or Urn. | the HypJiufn, the Polytricumy the hplach-

\_num and the Mn'ium (Fig. 7. 13.).

.

The urn before its maturity is compofed

f more or lefs fubulated in almofl: every

I
one (Fig 9. 13.); and in the form of a

Of an Operculum^ -^ chapiter of a column in ihePolytriciim-,

or Opercull: | and fome fpecies of the Bryum (Fig,,

L12. 13.)

It is fmooth and more or lefs tranf-

parent in the greater part (Fig. 4. 5,

7.) : hairy and coloured in the Poly--

Cavvl, -^ tricum-, and in the Mn'ium Polytri"

cboides (Fig. 6. 8. ). There is none
in the Sphagnum^ and it is very ca-

ducous in the Phafcum.
When thefe parts are ripe, the opercule and calyptra

fall off; then the urn appears mutilated at its extremity,

and the orifice, or opening, is either naked or covered with

cilia.

.

Such

:

Of a Calyptra-t or
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Such is the detail of that part of the moffes which \\c

call the frudification, and which Dillenius and Linnaeus he-

lieved to be the male organs. I (hall here annex a table,

in order to enable the reader, by a comparative view of the

whole fubjed-) to form a more precile judgment ot m^y ob-

lervatioLis*.

Being led by a natural inclination to the fludy of this

family of vegetables, which, I am afraid, has not been fuf-

ficiently attended to, I have devoted my whole attention to

it. I have obferved them in their different ftates and peri-

ods of vegetation, as well in the places of their fpontane-

ous growth, as at my own home, that I might the better

diicover the moment v/hen the pollen was burfting from

the urn. The following is the refult of my jbfervations.

I found that what the naturaliils have confidered as a

thread, or filament, fupporting the urn, is, in fad, a real

tube, continued to the urn, which is a part, and the

end, of it. I denominated the whole a corolla. This tube

being carefully opened with a very fharp penknife, difco-

vers a white tranfparcnt filament, extending itfelf to the

urn (Fig. 15. A.). The urn being opened, in like man-
ner, when fully ripe, is found to contain the fragments

of the dilacerated capfule (Fig. 15. E.). Thcfe fragm.ents

are of the fame colour and nature as the filament con-

tained in the tube.

After having difcovered thefe vefiiges of an unknown
organization, 1 was defirous of obferving the fame in the

urn before the emifTion of the pollen. I made choice of the

Polytriciwi commune of Linnseus, as being larger and

more proper for my oblervations. I took off the opercule,

without injuring the other parts, and, for this purpofe,

I always
* I have made no particular mention of Hedwigr's fyftem, which fecms to have been adopted

by fcveral naturalifts. It is not, however, more admiFible than the reft : it is Hablc to an
infinity of exceptions, which arc a fufhcient reafon for rejeiSVino; it. At a future period, I

fliall demonftrate the fallacy of this new opinion, which millakes for male organs the gland««

ax bodies, which arc iltuatcd at the extremities of the IlcUatcd branches.
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I always preferred a bloffom almoft ripe. I then opened
the urn on the fide; I carefully took out the pollen, and
by this method, I difcovered an oval body, of an herba-
ceous colour, fituated in the centre. This kind of capfu-
la, as I call it, is ftrongly fixed to the bottom of the urn,
and although I did not obferve it flicking to the internal

filament, 1 am much inclined to think it is the terminati-

on of it. At another time, I cut off horizontally, a part

of a ripe bloflbm, and expofmg it to a magnifying glafs,

I difcovered i. the epidermis of thecorolla (Fig. 18. A.),

ad. the pollen furrounding the capfule (Fig. 18. B.), 3d.
fmall globules fitting between the fibres of a kind of net,

which appeared to me to be the feeds (Fig. 18. C). Thefe
obfervations, I have fuccefhvely repeated on all the mofics
to be found in the neighbourhood of Paris, and Lifle in
Flanders, and I obferved, with fatisfadion, that every one,
without an exception, was organized in the fame manner.

Having arrived at this important difcovery, I determin-
ed to proceed farther. I examined and tried the yellow
dufi: which furrounds the capfiale, and I became convinced,
from its inflammability, and from thedifliculty with which
it mixed with water, that it was of the fame nature with
the pollen of other vegetables. It now remained to prove
that the fmall oval body furrounded by the pollen is a true
capflile, including the feeds. The obfervation which I
had formerly made with the microfcope proved it, indeed,

but not in a manner fufficiently fatisfactory, as there did
not appear to be any direct communication between the
pollen and the feeds, which are contained in the capfula.

I had recourfe, again, to obfervation, and I fortunately

caught nature, as it were, in the fad:, and difcovered the
ufe and operation of each of the parts of which the urn
of the mofles is compofed. As I was, one day, examin-
ing, with attention, the Hypniun velutinum, of Linnseus,

yOL. III. D d I endeavoured
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I endeavoured gently to take ofF the opercule with my fin-

gers, which was very eafily done, as the bloflbm was ful-

ly ripe. The opercule having fallen off, the cilia which

detained it being thus free, and loofened from their former

Aate of tenfion, I was a witnefs to their curious manner of

operating : they were in an almoft continual convulfive

agitation, and contraction, approaching to, and alternate-

ly receding from, the internal cilia, which feemed to me
to open a little towards their extremity, at the fame time

that the others contracted themfelves by a contrary moti-

on. I diftindly oblerved the pollen thrown out through

the fpace that opened betv/een the internal cilia, near

their bails, as faft as the external cilia fell back. Hence,

it occurred to me that the pofition and motion of thefe va-

rious organs are intended to reftrain the impetuofity of

the pollen : and ifwe confider how the pollen and feeds

are difpofed, it will be eafy to conceive that the former

cannot come out without meeting the latter. Thus, na-

ture, ever confiftent in her productions, has formed thefe

cilia to moderate the convulfive emiflion of the pollen, and

to bring it into contaCt with the feeds before it efcapes.

There is nothing more admirable than the operations of

nature in thefe little plants. I have made the fame expe-

riment on an infinite variety of mofles, and it has always

fucceeded when thebloffom had attained its full maturity.

I have repeated it in the prefence of feveral perfons, as well

as in private for my own amufement, and every time, I had
additional reafon to admire the wife difpofitions of the

Great Lord of the Univerfe, who, by conftant and by uni-

form rules, preferves and Uiultiplies all the individuals of

bis Creation.

O JEHOVA,
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O JEKOVA,
^tam ampla junt Tiia Opera !

^lam {apknter Eafecifti

!

^lam plena eft Terra pojfejjione Tua !

David Pfal. cm. 24.
From the preceding, obfervations, it follows

I ft. That thcfe plants are endued by nature with the

fame organs of frudification as all others, to wit, dijloiver

(Fig. 3. 7. 14.).

2dly. That this flower has two eflential parts, which feem
to be the organs of generation, viz. a fecundating pollen,

and a capfule containing the feeds (Fig. 15. 16. 18.):

3dly. That befides the pollen and the feeds, there arc

other acceOary parts, relative and proportioned to the con-
flru6lion of that flower, and deftined (Fig. 7. 14. 17.)

:

iR. To prote<^ the fexual parts when young, the cawl
\(v^. 4. 8.), the opercule (fig. 9. 14.), the cilia (hg. 17.)

:

2dly. To prevent the too rapid emiflion of the pollen,

that thus the bufinefs of generation may be the better ac-

complifhed, the internal cilia (fig. 17. A.).

3dly. Todiminifli the eff^ed of the impetuofity of the

fame pollen, by checking its motion, and by detaining it

for a moment at the orifice, when the fecundation is per-

formed. This is done by the external cilia, by means of
their irritability and ofcillatory motion (fig. 17. B.).

4thly. It appears that the urn is a hi-fexual flower, con-
taining a capllile more or lefs pedunculated, according to

the length of the tube.

5thly, That the fmallefl: mofles, as well as all other vege-

tables, are reproduced by their own particular organs; that

they obferve the general law of all organized bodies, and
that they furnifli an. additional proof of the great axiom,

emtu vivum ex ovo^

!D d a I have
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I have fomethlng more to add concerning that part

which I have denominated the Star^ and which fomc na-

turalill have fuppofed to he the female, whilft others have

imagined it to be the male, part.

The fmall glandular parts included under the foliola of

the branches, certainly. poflTefs the faculty of. reprodudi-

on ; and I have very frequently obtained a few individu-

als from them. Still, I cannot admit that they are the

only feed of the mofles, and much lefs that they are an- ,

therae containing the prolifick liquor.

We are, indeed, acquainted with fome plants which, be^

fides their hermaphrodite flowers, have on the fame or

another ftalk, femi-fexual flowers, either male or female:

why, therefore, may not the fame thing take place in the

moifes?—-why may not the Polytrichum, the Milium^

and the Splachnum be polygamous plants, like the Parieta-

riiJi Acer, and feveral of the.M/wo/a?, or like the Dio/pjroSi

the Ginfeng^ &c ?

We alfo know fome plants, as the Lilmm bulbiferum.,

the leaves of which are furniflied with fmall bulbous

glands, which being put into the ground fl:ioot up into

individuals of their fpecies, without altering in the leafl:,

the fructification of the flowers of the fame plant. Why,
then, may not the mofles have the fame faculty of repro-

ducing themfelves ?

Whether we confider the fl:ar of the mofles as a true

flower, or as containing bulbs, like thofe of the Lilium

bulbiferum^ which is more probable and natural, it can-

not affedl the fadt which I hav£ eftabliflied refpedting the

reunion of both fexes. in th^ urn. Why Ihould we look

upon that part as being either the mnle or female organ,

fince the greater number ot mofles have no ftarred branch?

how then, could thofe fyitematii>s conceive or explain the

re-prod u<^ion in the Fbafcum (Fig. 14.), which confifts

only
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onlyof fome roots,andof a few fmall leaves, in the center of
which is the urn, which is not tubulated? all the moffes,

on the contrary, bear an urn, or flower, in which any
one may obferve a pollen, or fecundating powder, and a
capfula, containing fmall round bodies, which much refem-
ble feeds : thence follows their analogy to other vegeta-
bles» with refpcd: to their fru<Stification.

The emiffion of the pollen, and the irritability of the ci-

lia, may be exadly compared to thofe convulfive motions
which are common to all organized bodies, when they
arrive at the moment of their re-produdlion. Is it pofTible,

then, after what I have demonftrated, to follow other opi-
nions, which cannot apply alike to every individual ? From
thence, I am authorifed to conclude, that the opinion
which refults from my obfervations is preferable to all

the former fyftems, not excepting that of Mr. Hedwigj
which is two inconfiftent to be admitted.

De BEAUVOIS, ,
'

Member of the" Society of Sciences and Arts
of St. Domingo, and Correfpondent Mem-
bo: of the Academy of Sciences of Paris.

N^xxvx;
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N". XXV.

A letter from Major Jonathan Heart-, to Benjamin ^m'lth

Barton^ M. D. CorrcJponding member ofthe Society of
the Antiquaries of Scotland^ Member of the Ajnerican

Philofophical Society^ andProfefjor ofNatural Hiflory and
Botany in theUnrveifity ofPennfylvatiia^ containing

chfer-vations on the Ancient Works of Art ^ the Native In-

habitantst i)'C. ofthe Wefem-Country,

Fort-Karmar, jth Januarr, 1791.

SIR,

Read Feb A OREEABLEto promlfe, I now enter on
-' ^'^^" /\ the different lubjeds of enquiry contained

in your favour of the 24th of January lafl, but find myfelf

unable to give that fatisfad:ory information which the na-

ture of your work may probably require : hov^-ever, fuch

obfervations as opportunity has enabled me to make, I

am happy in laying before you.

With refpedto Ancient works. Thofeatthe mouth of

the Mufkingum are the only veftiges of any confiderable

works I have very particularly attended to, a plan of which,

with fome remarks, is publifhed in the Columbian Maga-
zine. Thofe remarks, not having been made under an

expectation of their being publiflied, were not fo accurate

as 1 could now wiih they had been; but improvements

having fince been made over the whole extent ofthe works,

no very confiderable inveftigation has fmce been made.

We did, at that time, open the big mount and fome ofthe

graves, dig into the caves, on the walls, elevated fquares,

and at different places within the compafs ofthe works, but

nothing
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nothing v^ras found more than I mentioned in thofe remarks.
1 he works at Grave-Creek I have carefully viewed, but

never traced the lines with fuch accuracy as to enable me
to give you a plan. They are very extenfive, commen-
cing about four miles below Grave-Creek, and continu-
ing, at intermediate diflances, for ten or twelve miles,
along the banks of the Ohio, The principal works are
adjoining the big-grave, which is about half a mile from
the Ohio, and about the fame diftance north of the mouth
of Grave-Creek. The v/orks are very fimilar to thofe at

the mouth of Mufkingum. The continuation of works
each way confifts of fquare and circular redoubts, ditches,
walls, and mounts, fcattered, at unequal diflances, in eve-
ry direction, over extenfive flats. The big-grave, fo cal-

led, has been opened, and human bones found in it; but
not of an extraordinary fize; neither have I ever heard of
bones of an extraordinary fize being found in any of thofe
graves, many of VN^hich have been opened, and general-
ly found to contain human bones.

Thefeare the only confiderable remains which I have
my felf examined. The common mounts, or Indian graves,
or monuments (for they are not always found to contam
bones), are fcattered over the whole country, particularly

along the Ohio, and its main branches : indeed, I have
fcarcely ever feen an handfome fituation on an high flat,

adjoining any large ftream, where there were not fome
of the above mentioned veftiges of antiquity.

Travellers, whofe authority I depend on, inform me
that on a branch of the Scioto, called Paint-Creek, are
works much more confiderable than thofe at Grave-Creek,
or Muflcingum, If mount much larger, a greater variety of
walls, ditches and enclofures, and covering a much great-

er extent of country; that they continue for nearly flxty

miles along the Scioto to its jund:ion with the Ohio, oppo-
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fite v/hich, on the Virginia-fide, are extenfive works,

which have been accurately traced by Colonel George

Morgan, and 1 have been told there are remains of chim-

neys, &c.

The next works of note are on the Great-Miami, about

twenty miles from its jundion with the Ohio. A Mr.

Wells, a gentlemen of nice obfervation and philofophical

enquiry, who had viewed them, and hadalfo examined the

works at Mufkingum, informed me, they were very fimi-

lar, though he thought thefe more extenfive, the walls

higher, and the ditches deeper, than thofe of Mufkingum.

He alfo obferved, there were fimilar works on the Little-

Miami, about twenty miles from its jundion with the

Ohio, which would be about the fame diftance from the

remains laft mentioned,

Thefe are the only traces of ancient works of which I

have received fiich authentic information as will juftify me
in reporting them as undoubted fads. Many other re-

markable vefliges of antiquity have been defcribed to me,

particularly, on the eaft fide of a fmall branch of the Big-

Black, a river which empties itfelf into the Miffiffippi,

nearly in latitude 33. north, an elevation of earth-about

half a mile fquare, fifteen or twenty feet high, from the

north-eaft corner of which a wall of equal height, with a

deep ditch, extends for near half a mile to the high lands.

This information I had from the Chacktaw-Indians, who
inhabit that country, and it is confirmed by many white

people, whorefided with theChacktaws, and had often been

on the fpot.

The tradition of the Chacktaws w^ith refpe(^to this ele-

vation is as follows, viz. that in the midi^is a great cave,

which is the houfe of the Great-Spirit ; that in that cave

he made the Chacktaws j that the country being then un-

der
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der water, the great fpirlt raifed this wall above water,

to let the Chacktaws on to dry, after they were made.

The fame perfons and others affiircd me that on the low
grounds of the MifTiHippi, which are fubject to overflow,

at a place called Bio-Piere, is a very large mount enconi-

paflcd by a number of fmaller ones, in a perfect circle, ac

equal dillances from each other, and at about two hun-
dred yards from the centre, or Grand-Mount. Thefe cir-

cumltances I have the more reafon to believe, as every

information allures me that country is covered with vefti-

ges of ancient lettlements : as far fouth as the head wa-
ters of the Yazoo and Mobile, my own obfervations con-

firm it.

Who thofe inhabitants were, who have left fuch traces;

from whence they came, and where they are now ; are

queries to which we never, perhaps, can find any other

than conjectural anfwers. I can only give my opinioa

negati'u/iy, that they were not conflrudted by Ferdinando

de Soto. He was not on the continent a fufficient time

to confirudt even the works at Muikingum, and from eve-

ry circumftance it appears that he w^as no farther north,

than Chattafallai, a Chickafaw-village, on the Tombig-
bee-branch of the Mobile. 2dly. Thefe w^orks were not

conPirudcd by any European, Afian or African nation fince

the difcovery of America by Chriftopher Columbus: the

ftateof the w^orks, the trees growing on them, &c. point

to a much earlier date. 3dly. They were not conftruded by
the prefent Indians or their predeceflbrs; or fome traditi-

ons would have remained as to their ufcs, and they would
have retained fome knowledge in conftruding fimilar

works. 4thly. They w^ere not conftruCled by people who
procured the neceffaries of life by hunting: a number
fufficient to carry on fuch works never could have fubfift-

ed in that way. jthly, I lUay veature to add, the people

VOL, III, £ e who
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who conftruifted them were not alto;Tethcr in a Itate of

iincivihzation: tliey muft have been under the fuborJi na-

tion of law, a llridl and well governed police, or they

could not have been kept together in fuch numerous bo-

dies, and made to contribute to the carrying on fuch ftu-

pendous works. Cut my bufinefs is to give you fa^ts, and.

not to form conjectures.

Tliere are other matters with refpedl to this country

worthy attention, viz. the quantities of Shells, Cojs^-

CRETioNs, Petref \ctions, Bones, &c. the marks of

high water, and the Natural Meadows, or as they are

called Pj\iires. On the head waters of the Mobile is the

true oyfter-fhell of a monftrous fize, and in fuch quanti-

ties that I cannot conceive that they were tranfporied from
the fea, which is three hundred miles off. The Chickafaw

fay thefe fhells v^^ere there when they came into the coun-

try. They ufe thefe fhells in making their earthen-ware.

The follile-fhells are found in great plenty in all parts of

the country, and petrefa£tions are very frequent, particu-

larly at the falls of the Ohio. Near the bottom of the

falls there is a fmall rocky ifland which is overflowed at

high water. This ifland is remarkable for being the feat

of petrefad:ions. I faw no petrefa<S'ions on it myfelf but

wood, fifli-boues, and the roots of flbirubs which grow on
the ifland ; of thefe there was a great plenty. Gentlemen
who have refided near, and whofe veracity is not to be

doubted, afl\ired me that they had feen many diff^erent ar-

ticles petrified, as part of a hornet's neft, fiflies, and in

one inflance an intire bird. But what is more particular-

ly to be remarked is that this petrefying quality is confi-

ned to the ifland, and does not fo often afford famples of

it on the oppofite fliores : yet, there is no fpring of running
water, and fcarcely a green thing on the ifland. Neither

iJoee this quality exift, in any remarkable degree, either

above
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above or below the falls. There is a like inftance up die

Tcnaflee of a particular fpot, extraordinary for pctrefa6:i-

cns, whilft nothing of the kind takes place either above
or below.

The Big-bones, found at a place called the Bi;^-none-

Lick, are now to be feen in the different mufeums of the

Oates. It is unnecefTary for me, therefore, to make any
remarks on them. At P. Levels, on the Mifliffippi, I fiw

a number of gentlemen who had travelled up the MiiTouri :

they faid, there are many of thefe bones to the weflward,

and the Indians told them the animal was ftill to be found
farther weft.

The NATURAL MEADOWS Cannot be accounted for:

feme of them have, doubtlefs, emerged from the waters of
the MiffifTippi, which I prefume was an arm of the fea,

fome diftance above the mouth of the Ohio. Other of
thefe meadows appear to have been lakes, the waters of
which, in procefs of time, finding fome out-let, have be-
come dry lands. But fome of thefe Praires are high lands,

furrounded by an extenfive timbered country, in many
places much lower than the clear lands. Major Wyllys
informed me that he had the moft unequivocal proof, from
the appearances of rocks and other veftiges a little above the

mouth of the Miffouri, that the waters of the Miffiffippi

had, in paft ages, flowed feventy feet higher than the pre-

fent high-water marks. On the French Broad-River, a
branch of the Tenaflee, are perpendicular rocks, on w-hich,

more than one hundred feet above the prefent high-water,

are artificial characters of beafts, birds, &c. A Mr. Wil-
liams, a gentlemen of reputation, aflured me, that he had
been at the place, and that there could be very little doubt
of the charaders being artificial, and that it was abfolutely

impoifible that any perfon could get to the fpot on any

E e ^ other
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other fuppofition, than that the waters of the river had,

at ibme time, flowed fo much liiglier.

With relpcdt to the populousness of the natives, I

cannot give you any fatisfadlory account; and from whence

they can>e it is Hill more difficult to determine. The
Chickaiaw fay they came from where the Sun fets in the

water, and that they were feven years on the w^ay, rnarch-.

ing only one moon in a year, remaining the other part of

the time at the lame camp, preparing for the next year's

inarch. The fimilarity between their language and that of

the Chacktaw evidently proves that they are from the fame

origin. 1 he Ian uages of the different tribes of the Six-

Isations are alfo very fimilar to each other, as are the lan-

guages of many of the Weftern nations and the Creek-.

nations, or Mufcows, ivith 'very little alteration Miijco^

'uitcs. But the languages of the Six-Nations, the Weilern

nations and the Chickafaw are fo different even in found

and in conftrudtion, that they never could have been de-^.

rived from, or any way dependent on, each other.

With refped to their CUSTOMS and manners, I am
equally unable to give you any fatisfad:ory information.

I cannot help thinking it a great misfortune, that no mea-*

fures have ever been taken which held out fufficient induce^

ments tor m.en of abilities to travel amongft ihe tribes

which are fo tar removed from the nations ot Europe, that

we might be affured their cuftotus were not borrowed

from, or any way intermixed with, ours. It is equally

a misfortune that we are fuffering fo many of their lan-^

guajres to become extindt, without preferving their radical

charaderifticks : for there is a certain charaitteri flick pe-

culiar to different languages, not dependent on each other,

which, though difguifed with a variety of founds, or
different dialedls, on accurate examination, will give

ibme grounds to conjedure from what language they are

derived
;
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derived; and I cannot help thinking that a full invefliga-

tion of the different languages of the nations will be the?

moft probable means for forming reafonabie conjedtures-

from whence this continent was peopled, A knowledge*

of their cuPcoms and manners might alfo give us fome

light. Thofe, however, who argue that the Indians are-

defcended from the ten tribes of Ifrael, from a (imilarity

of fome culloms, do not confider that the children of If-

rael were but little removed from a ftate of nature ; that;

nature is uniform, and that all things being equal ever

operate the fame. It is true that many cuftoms of the In-

dians are the fame as thofe of the children of Ifrael : but

thcj were fuch as nature herfelf pointed out.

As to the c hNius of the Indians, I believe they are

us capable as any other nation in learning any art, either

mechanical or liberal. Indeed, I never could lind that they

polTefled any original'id^as different from our own, or had
any bias of mind, propenfity to particular vices, or pre-

dominancy of any pailion, which could not be traced to

their origin in the human mind, and be found to arife

from the different ftages, between the abfolute ffate of
nature and the higheft degree of civilization. In fad;, we
find them poffeffed of every paffion, propenfity, and feel-

ing, of man.
With regard to the arts of the ancient inhabitants, there

is very little ground for us to form conje<ftures. I wifh

meafures had been early taken to coiled: and preferve the

different articles which have been -found in different plar

ops, and that all other artificial, as well as natural, curiofi-

ties, together with accurate defcriptions of all the veftiges

of antiquity, could have been colleded and preferved. Per-

haps, from the '.vhole, fome future inquiries might have led

.

lis toanjii.veltigation of the hirtory of this country.

I might
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I might have added a great number of informations, from
traveiicrs, concerning various tribes of Indians; their

cuftoms, their languages, &c. fuch as that there are Indians
who ipeak the Weiih language; that there are others v^-ho

live in works fimilar to the ancient remains, already de-
fcribed; thatthereare Indians wholive a rnepheard-life,and

others who entirely cultivate the foil. But I have not fuch
full afuirance of the truth of thefe things as to authorife

me in reporting them.

•I have, thus, according to the beft of my abilities, given
every information in my power, on the various inquiries in

your favor. I have little expedation of there being any-

thing new in them, or which will give light on the fuhjedis:

but fuch as they are, pleafe to accept them as my earrw^ft

endeavours to ferve you.

With every fentiment of refped,

I am, Sir,

Your mofl: Obedient and

Humble Servant,

JONATHAN HEART.

N^ XXVI.

An Account of fome of theprincipal Dies employed by the

North-American Indians. Extracted from a paper^ by

the late Mr. Hugh Martin.

Read oc-:. HP' H E ludians die their r^J with a flender root,

4 ,
»/ 2-

j^ which is called in the language of the Shaw-
anoes Hau ta the caiigh. Upon my Ihowing a fpect-

men
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men of this root to the diers In Philadelphia, thsy inforin-

eJ me that it was madder, and that by tranfplantin^ and
cultivating it, for a few years, it would become exadtly

iimilar to the imported madder of the fhops. In its natural

ftate, it gro vs in lo-.v iwampy grounds, and fpreads along
the ground, near the furface. The roots are of various

len 'ths, fome of them being not more than an inch or two,
whild others are t vo feet, long : their thicknsfs feldoni.

exceeds that of a ftraw.

Thefe roots, when frefh, for the moft part, put on an
orange appearance, thou;:^h fome of them are yellow; but
after they are dried, which they mu-l be, before they can
be ufed with fuccefs, the outfide appears of a dark brown:
when broken, however, the infide appears red. From
every root arifes one limber ftalk, which is commonly from
fix to eighteen inches high : at the diftance of about half
an inch there are four fmaii leaves, and on the top is the
feed-veflel, which comes to maturity in September, an-d is

of a conic form.. In fome fwampy*fituations, I have found,
this vegetable growing fo plentifully, that feveral hand-
fulls of it might have been gathered wdthin the comoafs
of a yard or two.

The Indians pound the roots of the Hau ta the caurh
in a mortar, with the addition of the acid juice obtained
from the crab-apple. They, then, throw the whole into a
kettle of water along with the fubftance to be died, and
place the veffel over a gentle fire, until the colour is pro-
perly fixed.

It is by th'*s procefs that the Indians die the white hair
of deer-taii-o and the porcupine-quills, with which they or-
nament themfelves, of a red colour. I have alfo i^t^ a
fpec'men of w^ool which one of them had died of a beau-
tiful led in the f-ime manner. I made experiments with
this red ana the vegetabie-acid, and fucceeded. I alfo em-

ployed
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ployed the vitriolic-acid in alum, Szc. which made it of
a darker colour.

The orafige colour employed by the Indians, is obtain-

ed from the root of the Foccojh the outfide bein^ pared

of, and alfo from the plant CciW tdToucb-nie'7rjt. The vege-

table-acid, before mentioned, is likewife ufed as a fixer to

the colour of thefe two plants. I found that l)y mixing

the red colourof the Han ta the caugh with theyellov^' col-

our of the plant of which I am next to fpeak, I made an

orans^ea
The Indians die their brightyelloin) with the root of a plant

which grows fpontancoufly in the weftern uoods, and

which might, very properly, be called radix fiava Ameri-

cana. This root is generally from one to three inches long,

and about one half of an inch in diameter, and fends out

a great number of fmall filaments in every direction except

upwards : thefe filaments areas yellow as the body of the

root itfelf. From the root there grows up a flalk about a

foot from the ground, and at the top is one broad leaf. A
red berry, in lliape and fize refembling a rafpberry, but of

a deeper red, grows on the top of the leaf: this berry is ripe

in July.

I made fome experiments with this root and the vege-

table-acid, on fiik, linnen, and w^oolen, and fucceeded. I

tried it again with the vitriolic-acid and, likewife fucceeded.

I alfo tried it with the vegetable-alkali, and without any of

thefe fubftances, and was fuccefsful in obtaining a good

yellow in its fimple ftate. I prefented a fpecimen of this

root to the diers, who found it to be a valuable article in

making a yellow, and with the addition of Indigo in mak-
ing a green.

Their ^^r^^« is made by boiling various blue fubflances

in the liquor of Smooth-Hickery bark^ which dies a yellow.

In this manner, I. have feen blue cloth, and yarn chang-

ed
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ed -to a green; but the goodnefs of the green depended
on that of the blue. There are other fubftanccs Vv'hich

die a yellow colour, and with which the Indigo will form
a green; but as they are found to be inferior to the radix

Jlava^ or Yellow-Root, in making a yellow, and with the

Indigo a green^ nothing need be faid of them.

In making their green the Indians difcover great ceco-

•nomy. They carefully unravel fmall pieces of green cloth,

and pieces of old green garments. Thefe they throw in-

to a kettle with a fufficient quantity of water, and the cloth

to be died. The whole is then fet over a gentle fire, un-
til the colour is made. They informed me that by this

procefs they die their Porcupine-quills green.

The blues are fo well known to be made by the Indigo

t)f our own continent that nothing need be faid concern-
ing them here. Under this head, however, I beg leave

to obferve, that the Woad is the natural produce of our
weftern foil, and that without it no deep or lafting blue
can be made.

The Indians die their black with the Sumach of this

country. They, likewife, make a beautiful black with the

bark of the White-Walnut^ and the vegetable-acid; for they
have no knowledge of the mineral acids. With this bark
I have feen them die their woolen cloths, and the intefti^

ries of various fpecies of animals, as bears, &c.

VOL. III. ^ t N^ XXVII.
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N\ XXVII.

An account of the benefc'ial effects of the Cass I A Cham-
JECRI3TA) in recruiting nxwrn-out landsy and in enrich-

ing fuch as are naturally poor : together ivith a botan-

ical defctiption of the plant. By Dr. James Green-
way, of Binzuiddie-Countj/i in Virginia,

Read May T N Maryland, and on the Eaftern-Shore of Vir-
2d, 1788.

Ji^
ginia, they have long been in the pradlice of

iown"ig a feed, which they call a hean^ for the fake of re-

cruiting their worn-out lands, and enriching fuch as are

naturally poor. The heft information, that I have, is that,

they fow a pint of the bean with every bufhel of oats.

The oats ripen, and are cut, in July, at a time when the

young beans are fmall, and efcape the injury of the fcyihc.

The beans flower in Auguft and September. In Odtober,

the leaves fall off, the feeds ripen, and the pod opens \^ ith

fuch elafticity as to fcatter the beans to fome diftance ar-

round. The year following, the field is cultivated with

corn ; the beans, which fprout early, are all deftroyed

with the plow and hoe; but the more numerous part not

making their appearance, above ground, until the corn is

laid by, fprin;^ up, unhurt by the inftruments of agricul-

ture, and fiirnifli feed for the enfuing year, when the field

is again fowed in oats. The ground is, alternately, cul-

tivated with corn and oats, annually, and, in the courfe

of eip'ht or ten years, fo greatly improved that, without

any other manure than the mouldered leaves and flalks

of the beans falling on it, the produce will be three *

banels to the acre, on fuch as, prior to this management,
would

•• A barrel is a mcafurc of five buflicls, much uLd la Virginia.



REMARKS ON the CASSIA, &c. 227

would not have produced more than one. This Is fald to

happen from the quick mouldering of the leaves and ftalks

of the bean plant, and its aptitude to mingle and unite

with the earth, without undergoing a fermentation. Thus,
the foil is yearly and gradually enriched by this fimple and
eafy procefs of nature, without the labour and expence

of accumulating animal and vegetable matters, to under-

go the tedious operation of fermentation and putrefadli-

on ; by which the diffolution of thofe fubftances is brought

about, and filled for manure, in the ufual way. Not-
withftanding this extraordinary chara(£ler of the Eaftern-

Shore-bean, I am clearly of opinion, that our common
corn-field-pea is far preferable to every thing, that I have

leen tried for this purpofe. Every farmer, who leaves

his pea-vines on the ground, and does not, in the accuf-

tomed manner, pull them up for fodder, mufl: often have
obferved that they quickly moulder and fall to pieces; fur-

nifhing a covering to the ground, which readily unites

and blends with it, in the manner mentioned of the bean.

If a piece of exhaufted land, fufficiently level to prevent

its waihing away with the rain, be annually cultivated in

peafe, leaving the ftalks and leaves to moulder and crum-
ble to pieces upon it, the ground will improve beyond ex-

pedation ; the crop of peafe increafing, every year, and
the foil becoming richer and richer, without any other

manure. I was told, by an eminent planter, that poor

ground might, by this management alone, be made ricli

enough to produce good tobacco.

Thefe hints, on the culture of the Eaftern-Shore-bean,

and the improvement of the land thereby, are related from
the heft information, I could get. If any gentlemen, ex-

perimentally acquainted with it, would favour the public

with a more ample account, it will, no doubt, be well re-

ceived, and be of utility : my principal defign, in this

F f 2 P^per,
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paper is to affiH: the farmer, as well as the naturallfl:, by
pointing; out the plant, and defcribing it fo, that it may
])e dlftinguiflied, with certainty, from all others. The
Eaflcrn-Shore-bean,* fo called from its being firft cultivat-

ed there, is found in all parts of Virginia and Carolina ;

upon all forts of lands, high and low, except where they

are too wet. It has been miftaken, by fome, for the com-
mon tare, or partridge-pea ; to which it bears fome refem-

blance, but is not the fame ; it belongs to a different clafs

of plants, In defcribing this plant I (hall, firft, confider

the lovers of fcience, and give a botanical defcription, in

fuch terms as are mofl: familiar to them, adding after-

wards, for the farmer, a defcription and explanation, in

Englifh, as plain and eafy as I pofTibly can. Being fhew-

ed a row of thefe plants, in September (produced from
feed procured by a neighbouring gentleman from the place

of cultivation) fown in a drill, and then flowering and

lilling their pods, I immediately difcovered it to be a plant

that I had long been acquainted with, having collected,

and fent it, with many others, before the war, to a profef-

for of one of the European univerfities. Upon looking

into my botanical catalogue, I find it defcribed, and arrang-

ed in the Decandria, or tenth clafs of Linnaeus; in the

Monogynia, or firft order of that clals ; in the genus,

Caffia; and it is that particular fpecies to which he has giv-

en the fpecific name ChamGecrifta. Dodtor Hill, in his

Eden, page 54, calls it Golden-Caffia, and has exhibited a

good engraving of it, in his 5th plate, fig. 5. It is men-
tioned by Gronovius (in the colledion made by the late

Mr. Clayton of Virginia), in his Flora Virghiica^ fol. 64.
Caffia foliol is multiju_atls, &:c. It has been noticed by
feveral other authors. In my catalogue it frauds thus :

Ca/Jla

* Called alfo die Magotty-Bay-bcao.
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Cajfia ChamdEcrifta Linntsi, Decandria Monogynia,

Radix annua fibrofa. Caul is fufqui pedal is, ereduSj

teres, Isevis, ramoius, coloratus. Folia alterna, pinna-

ta, multijuga, abrupta; foliolis oppofitis, ovalibus, gla-

berrirnis, j^qualibus, cum forma et fenfibilitate INlimoibs; >

foliis fimillimis. Flores fparfi, pedunculati, fpeciolo au-

reo colore, antheris purpureis. Stipulas binse laterales, ereiftse,

lanceolatse, acutse. Gland ulaiiiper medium petioli, in plan->-

tis majoribus, pedicellata. Pedunculus fpatio fupra petio- -

lum egrcditur* Ab -menfe Augufti ad finem asftatis

floret; folis omnibus habitat, fed humilis maxime gau-

det. The Golden-CaiTia, or Peacock-Flower, is an annual

plant, the root and llalk dying every year. The root is

fmall, confifting of fibres, or threads. The ilem is up-

right; in fmall plants, not more than eight inches high;

but in richer ground, where level and moiH:, the ftem ri-

fes to a foot and a half, or two feet; a little crooked,

round, frnooth and coloured; branching out at the up-
per part, and bearing many flowers ftanding, on bending

foot ftalks, fcattered all over the main Rem and branches.

-

The petals, or flower-leaves, are five, of a fine golden

colour, with ten male ftamina^ or threads, in the middle,

crowned with antheras, or buttons, of a red or purple co-

lour. Thefe filaments, fomewhat refembling the crefl or

plumage on the head of a peacock, have led fome botanills

to name it crifta pavcnis, or peacock-flower; but the

plant, wc here treat of, being a fmaller fpecies, they have
added Cham :Ecrifla pavonis, or Dwarf-Peacock-flovver.

In the middle of the ten male filaments, above mention-

ed, u ill be readily obferved another fingle thread or ftyle,

which is ihe trmale part of the flower, producing the'

feed-vetfel, or bean; each pod containing a fingle rovv^ of
black fhining feeds, fixed to the upper future or back--

feani of the bean ; thefe feeds are nearly flat, four-corner-

edj
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cd, and, not In the Icafi: rcfembling a bean, or pea. The
partridge-pea may be eafily diftinguifhed from this, by
colour and Ihape, the latter is brown, and kidney-fliaped.

The leaves are pinnated or winged, (viz. like the Locufl,

Senna, Partridge-pea, Szc.) grow alternately from the

ftem, on a Ilender foot-ftalk, which has a fmall gland or

wart, placed upon the middle of every one; and thefe

glands, upon the larger plants, are elevated on a pedicle,

or fhort (lalk, confpicuous to the naked eye. At the bafe

of every foot-ftalk, upon the ftem, are found two very

fmall upright fpear-pointed leaves called ftipul.T, which,

by the help of a glafs, appear to be hairy. The fmall

leaves are placed oppofitcly on the midrib, to the num-
ber of twenty pair, or more; oval-fliaped, fmooth, ending

in an even number, in fhape and fenfibility, refembling

the leaves of the mimofa, or fenfitive plant. They fhut

up at night and expand in the morning, until through

age, they lofe this fenfibility. Frequent Ihaking or ftrik-

ing with the hand will caufe them to fhut up; and in like

manner, when gathered, they cannot be carried far before

they collapfe; fo that if the botanifl wants to preferve the

leaves expanded, in borto Jicco, he mufl enclol'e the

plant when gathered on the fpot, with as gentle a motion

as poftible.

The month of Od:ober being the feafon for gathering

the feed, the leaves then falling off, the farmer will rea-

dily find the plant, upon all forts of ground, amongft the

weeds, and even in Broomftraw old fields; and will eafi-

ly diilinguifh it, by the brown colour of the pods, and

the rcdnefs of the ftalks. Let it be pulled up by the roots,

dried on a cloth in the fun, and then thrafhed out with a

flick, and preferved in a bag, hung up in a dry place,

until the feafon for fowing it with oats.

N^. XXVIII.
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N". XXVIII.

An account of a H'dU on the borders of N. Carolina^ fiip^

pofed to havt been a Volcano. In a Letter from a Conti^

nental Officer^ reftdin^ in that neighbourhood^ to Dr.
J.

Greenway, near Peterjburg^ in Virginia. .

DEAR DOCTOR,

Read Feb. A GREEABLE to promife I have vlfiied the
19, 1790. JJ^ Volcano on Dan-River, or the Burfed-Iiill,

as the people there call it ; and here fend you a defcripti-

on of it as accurate as I could take on the fpot.

The bafe of the hill is about three quarters of a mile in

circumference in form of a cone or fug;ir loaf one hundred
and thirty feet high. It appears to be formed of lava, mix-
ed with round white ftones, that break with a fmall flroke.

There are large rocks or maffes of the melted matter,

weighing a thoufand weight or more, lying on the fummit
of the hill, mixed with pebbles, fuppofed to be the place

where the lava burfted out ; from which it took its courfe,

downward, and through the fecond low grounds of Dan-
River, for near half a mile.

This ftream appears to have been fix or eight inches

deep, but is now crumbled to pieces, upon which there is

a mould of rich earth formed five or fix inches thick.

The lava, iffuing from the hill, has fpread over all the

adjacent level ground which is not lefs than one hundred
and fifty yards wide.

This level plain, or fecond low grounds, was covered

with large timber-trees, but has been cleared fince, and
cultivated. The hill itfeif is covered with trees, fome of
which appear to be old. 1 here
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There are a number of round flones, thrown to the dlf-

tance of half a mile from the hill, that feem to have felt

the force of fire to a confiderable degree: thefe, I luppofe,

were thrown out of the hill, by the violence of the erupti-

on.

It is the opinion of forae, that the hill has burRed twice;

and that, the fecond time, it did not run with melted mat-

ter, as at the firft eruption; but only threw out the large

lumps of lava, which appear on the top ot the ground.

I remain, Sir,

With great refpe^t,

Yours, (See. T. D.

Additional remarks on thefame fubjcB^ by the author of

theforegoing account : addrejfed to Y)^. Greenway.

Read Feb. ^'~^ H E crater is nearly filled up, and covered
19. 17.V0.

J^ with large trees: one fide ftill fiiews the hol-

low appearance of a crater.

The lava covers the top in many places, but in others

the congealed lava has been thrown out in large pieces

around the hill, which feems to be done by an eruption

fubfequent to the melting and boiling. Pieces, weighing

one thoufand pounds or more. He around the hill; fome

near, others more diftant.

The ftream of lava terminates within twenty yards of

a creek and is nearly uniform In thicknefs, without any

large flones, toward the end, but only gravel congealed

in it.

The mouldered lava is of the colour of rufty iron, and

is covered with a rich mould of fix inches, of a different

appearance, and the fame as covers the adjacent ground.

It
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It appears that this covering of mould has been laid upon
the lava by inundations of the river. The mouldered part

of iheOream of lava is, in many .places, ploughed up, and
feeins to moulder and crumble away much fafter when
thus cxpoicd to the air.

1 he lava has iron in its compofition, and when pul-

verized is attraded by the magnet; and wherever a peb-
ble-ftone is flruck out from it, there remains a cavity,

greatly refembling a caft iron veffel: fo that this congeal-

ed matter muft have fuftained a great degree of fire to

keep it in a Hate of lic|uefa£lion, boiling and runninp-

-over the top of the volcano, in a ftream of liquid fire, fof

half a mile, on the level ground, before it congealed-.

After fubjeding it to the magnet, as mentioned above, w^e

fubmitted it to the crucible, where it melted and ran as we
are told the lava of jEtna does.

Farther reviarks: extra^ied from a letter from Dr-.

Greenway to Dr. Barton.

Read May/ g
^ H E gentleman who examined this extln-

i8, 1/92.
jj^ guiihed volcano, and furnifhed me withhis

<lefcription of it, has fince brought me a piece of the lava,

of which, he fays, there are coagulated maffes, on the

fummit of the hill, that will weigh a thoufand or fifteen

hundred pounds. It is compofed of earth, common peb-
ble-ftones, fome metallic fubftance, particularly iron at*

traded by the magnet; and the whole melts into a confu-
fed liquid mafs in a crucible placed in the heat of a com-
mon fmith's furnace.

VOL. HI. G g N°. XXIX,
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N°. XXIX.

jfji account of a polfonous plants gronving fpontaneoujly in

the fonthern part of Virginia. Extra6iedfrom a paper^

by Dr. James Greenzvay, of Dinividdie-County^ in Vir^

ginia,

jiead Feb. »'

I
^ O point out an article of the creation, fraught

19, ^rp. ^ Wiih. noxious qualities, dangerous to man-
kind, and liurtful to animals, is equally as ferviceable to

the public, as to inform them of the medicinal virtues of

the moft falutary vegetable, or celebrated antidote.

As the virtues of plants have been generally difco-

vered, by accident ; fo likevvife have deleterious qualities

been detected, in others, where no fufpicion had ever been

entertained of fuch. The plant, here mentioned, is an

inftance of this : the deleterious quality, from outward

appearance, fmell, or tafte, of this vegetable, can hardly be

fufpeded unlefs by a botanift ; and even he muft judge,

on the bare conjectural foundation of fimilar virtues, in

plants of the fame genus ; which is perpetually found

to fail,, in numerous inftances.

I have heard this poifonous herb, called by the names
of Wild-Carrot, Wild-Parfnep, Fever-Root, and Mock-Eel-
Root. The Englilh names of plants are, in this country,

frequently mifapplied, and do not diftinguilh them, with

any certainty.

It does not refemble a carrot or parfnep, in the flalks,

leaver, or flowers ; though the root has fume refemblance

to a parfnep, in colour and fmell ; and the feeds have alfo

a great likenefs. It refembies the Angelica, and the mif-

chief
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dilef that has been done by it, has proceeded from miftak-

ing one for the other.

I will hereinfert; the defcrlptlon, as it ftands in my cata-

logue, firll, in botanical terms, for fuch as are .lovers of

that fcience, and then in language, as phiinly EngliOi as

the fubje£t will admit, for the fake of thofe to whom thofc

terms are lefs famiHar.

Cicuta Venenofa. ClaJftSy Pcntcndria, Ordo^ Ty'igyniiU

Radix percnnis, fufiformis, perpendicularis ; colors ct

odore paftinacns radicis prredita. Caiilis ere<ftus, herbacc-

iis, qiiatuor pedes altus, teres, fiftulofus, genlculatus, fub-

nudiis, ftriato-canaUculatus, pnrpiireus, fiipeine tomento-

fiis.—FoHa petiolata, petiolis femi-amplexicaulibns, mem-

foHolis ovaHbiis ferratis, ferraturis denticulatis.

Flores albi, in umbel lis compofitis fubroiundis, fine in-

volucro univerfali cum partiali polyphyllo. Locis campef^
tribus ct collibus apricis gaudet : menfibus Juhi Augufti-

que floret.

Hemlock^ Poifonoiis Mock^Eel-Root^ ^c.

The root is perennial ; of the colour and fmell of a

parfnep, but much fmaller. The ftalk rifes four feet high,

upright, round, lightly channelled, as if fluted ; of a

purple colour, hairy Or downey on the upper part ; hoU
low and jointed. There are only two, three, or four pair

of leaves, placed oppofitely, at the joints, on membrana-
ceous hollowed ftalks, which embrace the main ftcm. The
leaves are winged, terminated with an odd one, which is

frequently divided into two lobes.

G§ 2 Th4



2^6 REMARKS on the EFFECTS OFTrrE

The folioles are oblong, and fpear-Hiaped, fawed on
their edges. The flowers are white, compofing a large
compound umbel, without any involuerum ; containinp
many fmaller or partial umbels, each with an involucrurn
of many fmall narrow leaves. The filaments and flyles
may be ieen projeding beyond the flower leaves, being
longer than the petals are. It grows on hilly barren lands,
on dry grounds and open fields; though fometimes I have
found it in moift places. It blooms in July and Auguft.

I have, lately, obferved feverat of thefe plants, with
their lower leaves growing on very long flems, or petioles,
the petiole encreafing in length is divided into three; and
each of thefe fubdivided again into three more. Each
fmall fl:em, of this laft divifion, bears three leaves; v/hich
at their firfl: putting out feem to be joined in one : but as
they increafc) with age, the lobes divide, and expand-
tlicmfelves into three diftindl leaves, which are oval Ihap-
ed, fawed on the edges; with denticles, or fmall points, at.

every ferrature. Thofe which do not fully expand, remain
in two lobes, or three lobes, whence proceeds the <>reat-

variety of the leaves, in this plant. The expanfion of
the petiole varies very much, alfo in its divifions

; from
whence it happens, that the leaves are often fimply pin-
nate, ternate, doubly ternate; triply ternate; which may
Yary the defcription, but the habit of the plant is fo ftrik-

ing, and fimilar, in every one, that no miftake can poiTi-.

bly happen in diftinguifliing it.

This plant is endued with a poifonous quality. Its ope-
ration, on the human body, has been pointed out by an
accident, that happened, very lately, in ray neighbour-
hood ; the relation of which is as follows.

Sometime in the month of May laft, three negro-boys
were fearching, in the woods, for Wild Angelica, or, as

tJiey commonly call it, Eel-Root. They found a plant, and

dug
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dag up the root, but upon tafting it, the two elder of the

boys perceived it was not the root, they wanted. They,
therefore, threw it down and left it. The youngeft boy
took it up, faid it was Eel-Root, and he would eat fome of
it. They went on fearching and digging for fome time :

at length their young companion was miffing; they turn-
ed back the way they came, and found him lying on the
ground, fpeechlefs and fenfelefs. They took him up, to

carry him home : a neighbour met them, on the way, to

whom the boys related the ftory, as above. This gentle-

man upon whofe veracity I relate this faOi, being a man of
reputation and charader, and in whofe integrity I place

the grcateft confidence, told me the ftory, a few days af-

ter it happened. He fays, he ordered the boy to be laid

down, under a tree
;
poured down fome milk and oil, and

fent him home to his owner, who lives within a mile. He
was utterly deprived of {cnk; there was no convulfion,

or fpafm ; nor any degree of tenfion, or ftiffnefs : his-

limbs were perfedly limber and loofe ; he appeared to be
in a deep deep, deprived of all morion, except that of ref-

piration. The boys fliewed this gentleman the plant, that

the difeafed one had eate.i of. Some of the leaves were
fliewn to me, which I i nmediately difcovered to be the

fpecies of Hemlock, here mentioned. The boy was car-

ried home; and, after a day or two, came to his fenfes

again ; but they think he h-.iS never perfectly recovered :

a fmall degree of dullnels and ftupidity flill remains on
his brain.

The Cicuta, or Hemlock of the ancients, ufed for put-
ting malefactors to death, particularly at Athens, is un^
known to us at this day. The celebrated Dr. Mead, in

his Eflay on Poifons, thinks it was not a fimple, but a

compound of anodyne juices, with others of a corrofive

nature.

Throphraftus-
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Throphi-aftus fays that Thrafyas, a great phyfician,

had invented a compofition, which would caiife death,

without any pain; and that this was prepared with the

juice of Hemlock, and Poppy together; and did the bu-

iinels, in a fmall dole. Plato relates the noble death of his

mafter Socrates, (o as to evince it was brought on by a

compound of this nature; viz. the fymptoms were eyes

fixt, heavinefs and infenfibility of the legs, great coldnefs,

which, by degrees, feized the vital parts.

The famous poifon, kept by the public of Marfeillcs

had Hemlock, or Cicuta, as an ingredient in it; a dofe of

which, was allowed by the magiftrates, to any one, who
could {how a reafon why he fhould defire death.

The Cicuta, or Hemlock, here mentioned, and of which,

this boy had eaten but a very fmall quantity of the root,

feems to be of fufficient ftrength, without any addition.

We are told that, vegetable poiions, fuch as Hemlock and

Monkfliood, occafion convulfions, and bring on a pain-

ful death; and that, this deadly quality confiRs in juices

of a corrofive nature, afFeding the ftomack and firil paf-

fages with a violent pain and inflammation: that this

active, acrimonious, ftimulating, or corrofive property

was correcled in the celebrated poifons above mentioned,

by the admixture of anodynes and narcoticks, that

fhould weaken the veliicating, and painful part of their

operation, and blunt the fenfibillty of the nervous fyflem;

fo as to render their effects infenfible until they brought

on an eafy death.

The plant, here defcribcd, feems to be pofleiTed of all

the powers above mentioned. A very fmall quantity of

the root was eaten : It operated upon the nervous fyftem,

foas to deprive the boy of all fenfe and motion, except

icfpiration ; and had he taken a larger dofe, death would

h"vc
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have been the confequence. This is a plahi indication of
its narcotick quality, and ftupefadlive powers.

N°. XXX.

Defcript'ion of a Machinefor meafuring ajlolp^s ivay : in

a letter from Francis Hopkins on, Esq^ to Air*

John Vaughan.

Read Dec. "^ N the 2d. volumc ofouf Philofophical Tranf-
17, i;9o-

J^ actions, Ipublilheda defcription of an inftru-

ment for meafuring a lliip's way through the fea. I have

not heard of any objedion to the principles on which
fuch a machine may be confl:ru(Sted, but it may, probably,

have been thought too complex for general ufe.

As this objetSt, fhould it be accompliflied, would be of

great importance, I have made another attempt to the

fame purpofe; in which, if there fhould be no other ob-

jedion, the want of fimplicity cannot reafonably be com-
plained of,

Clofe along the fhip's bow is a copper pipe, about two
inches in diameter, extending downward as low as the keel,

and upward above the water line when the veflel is load-

ed. This pipe muft be fo bent at the bottom as that it's

orifice, may be directly oppofed to the line of the {hip's

progrefs, and project but a little way beyond the keel or

cut-water. The upper part of this pipe muft alfo be fo

bent as that it may enter into the fore-caftle, through a

hole made for the purpofe, above the water line. The
pipe ftiould be fecured in its place by ftaples or clamps.

On the top of this copper pipe fliould be a cover to be

fcrewed on, and through the cover a hole muft be made
for
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for tl\e admiHion of aglafs tube, of the fize of a cornmon

barometer tube, and cemented there. The Tea water will

rife In the copper pipe to the j^cncral level of the Tea, but

will -not appear in the glals tube becaufe the copj>er pipe

enters the Ihip above the water line, as before obferved.

But if a quantity of oil be poured down the glafs tube, the

furface of tlie oil will rife and become vifible in the tube,

•on account of the fpccitic difference between oil and fca

•water.

This glafs tube mud alfobe furnifhed with a fcale for

meafurin^; the different heights of the oil, the cypher,

t3r (o) of the fcale being on alinewith the furface of theoil

when the fliip is at reft, -or makes no way. But when
ilie is in a progreffive motion, the water contained In th-e

•copper tube, together with the column of oil in the glaf^

tube, will be forced upward, in proportion to the velocity

with which the veffel proceeds; which will be afcertain-

ed bv the different altitudes of the furface of oil, vifible

on the graduated fcale.

The glafs tube Ihould be made to run fome depth Into

the copper pipe, and alfo be of a fufficlent height above,

to allow room for the vibrations of the column of oi],

when the fnip is agitated by the waves.

When the fhlp has got every thing on board and whllft

fhe is und^r no v^^ay, the furface of the oil muft be regu-

lated by bringing it even with the (o) or cypher of the

fcale; and this examination, fhould be frequently made
on account of the confumption of provifions and other

wade, that may alter the Ihlp's draught of water.

In taking down the reckoning from the fcale, the moft

favourable moment fhould be watched for a fair obferva-

tion, viz, when the fhip is proceeding wMth an average

velocity, not when fhe is in the ad of plunging into, or

fifing
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rlfing above the level of the waves, as this would fenfibly

nfFe*^ the truth of the fcale. But a little experience would

foon make the ufe of the inftrument familiar.

N°. XXXI.

'An Inquiry into the ^lejlion^ ivhether the Apis melli-
FiCA, or True Honey-Bee, is a native of America,

Read Feb. O O many animals and vegetables have been
r, 1793, ^^ introduced into the countries of America,

fmce the great difcovery of Columbus, that naturalifts

are frequently at a lofs to determine, which fpecies are

natives, and which are foreigners. This is particu-

larly the cafe with refped; to plants. Many of thofe fpe-

cies which are now diftributed, in profufion, through ex-

tenfive tracts of country; whidh are not merely confined

to the gardens, the meadows, the fields, and w^afte pla-

ces, but have even infinuated themfelv^es into the thickeft

forefts and the moft lofty mountains, growing luxuriant-

ly in their new fituations, are, undoubtedly, European
and other colonies, which have been introduced either by
accident or by the hands of man. At fome future day,

i ihall communicate the refult ofmy inquiries on this fub-

je(St to the Philofophical Society. Meanwhile, I iliall

mention a few inftances, which more readily occur to me.
The Plantago major^ or Greater-Flantainy theVerbafcum

ThapfuSi or Great White^Midlein, the Chenopodium
albumy or Common Wild-Orache^ the Antirrhinum Linaria^

or Telloiv Toad-Flax^ the Hypericum perforatum^ or

Common St, Jobn^s 'U'orty the Leontodon Taraxacum, or

VOL. Ill, H h Comfnon
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Common^-Dandelion^ and the Chryfanthemuin Leucanthe-

mian^ov Greater-Daijy^^ are, certainly foreigners, which
have extended the empire of their growth fince the dif-

covery of the new-world, though they are generally con-

fidered, hoth by the vulgar and by the more enlightencdj

as truly indigenous to our country.

Within the term of three hundred years, many ani-

mals originally not natives of this country have likewife

made their way into it. Thus, it may be doubted whether

the Rat^ the Moufe-, the Tineas or Motby £o pernicious to

our clothes, the F/ciJ, the Bcd-Bug^ and many others,

were kno \ n in the countries of America before the arrival

of the Europeans in this continent. It has lately been af-

ferted that the True Honky-Bee, the Apis meUifica of

Linnaeus, is not a native of America, and, I think, the

opinion is well founded, though it has recently been con-

troverted by the reverend Dr. Belknap, in a diiferlaiion

which he has publifhed on the fubjedt f. This difiertation

I have read with attention; but fo far from weakening it

has ftrengthened the opinion that this fpecies of Bee was

not found in the new-world before Columbus conducted

us to the knowledge of it.

The ingenious Mr. Jefl'erfon feems to have given rife

to this inquiry. In his valuable work, entitled Notes on

the State ofVirgin'uh this rerpe(Stable author has the fol-

lowing words. " The honey-bee is not a native of our

continent. Marcgrave indeed mentions a fpecies of

honey-bee in Brafil. But this has no fting, and is there-

fore

* My learned and ingenious friend Mr. Pennant has mentioned the Leontodon Taraxacum

and the Chryfmtliemum Leucantlcmum among thole plants which are common to Kamtflcatca

and the (.aft ficie of America, Sec \\\% Araic Zoology, Introdiwftion, page cxxxiv. As thefe

two plants are natives of Kamtfkatca, it is highly probable that they may be indigenous on

the -u^f/? fule of America. Be this, however, as it may, I am confident that they are net

nativesof the Atlantic parts of the northern continent. .

\ It is annexed to an ingenious and well-written paper, entitled A difcourfe intind^d to CQin»

n;im(iratctbe diffovtry of ^iiitriiu Ly Qhr'ijlophtr Q^Uimhui, Boltou ; 179^' ^^"•^»
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fol'e dliTerent from the one we have, which refemhles per-

fe^^ly that of Europe. The Indians concur with us in the

tradition that it was brought from Europe ; hut when, and
by whom, we know not. The bees have generally ex-
tended themfelves into the country, a little in advance of
the white fettlers. - The Indians therefore call them the

white man's fly, and confider their approach as indicating

the approach of the fettlements of the v/hites*."

Dr. Belknap admits that thefe fads, adduced bv Mr.
JefFerfon, are true ; " but they will not", fliys he, " war-
rant his conclufion that the honey-bee, meaning the one
refembling that of Europe, is not a native of our conti-

nentf.''* I fhall examine the grounds of the doctor's ob^
jedions.

On his return to Europe, after having difcovered the
American iflands, Guanahani, Cuba, Hifpaniola, &c,
Columbus finding his fhip endangered by a violent
ftorra, and fearing that the knowledge of thofe

countries to which he was conducing the nations of Eu-
rope, was likely to perifli, Is faid to have Vvritten an ac-
count of his difcovery on parchment, w^hich he enclofed
in a cake of wax, and then committed the whole to the
fea, " In hopes," to ufe the words of Robertfon, ^' that

fome fortunate accident might preferve a depofit of fo much
importance to the world J." This wax Columbus procur-
ed in Hirpaniola§.

A naturalift cannot but be furprlzcd to find Dr. Belknap
confidering this ftory of the cake of wax as a proof
'* that bees were known In the iflands of the Weft-Indies,"
"when they were difcovered by Columbus, if by the word

H h 2 « bees"

* See page rii of the Englifh, and page 79 of the American, edition.
'}• See the DifTcrtation, page 117.

t The Hiftory of America. Vol. I. p. 126. Bafil : 1 790. 8vo.

§ See the Li/e of Columbus, Written by hisfon, chap. xxx. Columbus alfo mentions this
ftory of his intrepidity and the cake of wax, in a letter which he wrote to Ferdinand and
Ifabclla. ScQ Robcrtion's Hijlory of ^eterica. Vol, I. note xvi.
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** bees" the doctor means, what I prefume he does, the

true honey-bees. The genus apis^ or bee, it fhould be

remembered, is very extenfive. The learned entomolo-

gill Fabricius, in his Species Infe^lonim^ which was pub-

lilhed in 1781, has given us the names and dircriminative;

characSlers of eighty-LWo fpecies. Of this number fixteen^

are laid to be natives of the two continents and iilands of

America. There can be Uttle doubt that there are many,

more. Many of thefe bees, befide the apis mellijicay form

honey. V/e fhall prefently fee, from Clavigero, that in

the count»-v of Mexico, there are, at leaft, fix fpecies. Nor

is the bee the only infe6l which forms honey. Some fpe-

cies of the genus 'vefpa, or wafp, do the fame, depofiting

their O:ores in trees, in the earth, &c. Without, therefore,

fomething more particular concerning the wax which was

procured by Columbus in Hifpaniola, \ve ought not to con-

clude that it was the produdion of the honey-bee, and

with the lights which v^e have already received, we are

nearly authorifed to affirm that it was not.

It is much more probable, that this wax was the fabric

of fome other fpecies of the bee. It is not impoffible,,,

however,, that it was the produce of a vegetable, fmcewe

arc acquainted with fome plants which furnifh large quan-

tities of WAX : fuch is the Myrica cerifera^ which grows

very commonly in various parts of the new-world, as well

as in the fouthern countries of Africa.

Dr. Bclknap*s fecond argument feems to deferve more

attention. " The indefatigable Purchas,*' fays he, " gives

us an account of the revenues of the empire of Mexi-

co, before the arrival of the Spaniards, as defcribed in Its

annals ; which were pidures draw^n on cotton cloth. A-
mong other articles he exhibits the figures of covered pots,

with two handles, which are faid to be pots of " bees ho-

xiie*,'^
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nie*l" Of thefe pots, two hundred are depidled in one

tribute-roll, and one hundred in feveral othersf."

The learned Abbe Clavigero confirms this account, in

his excellent H'ljlory of Mexico, lately publifhed. He in-

forms us that the Mexican kings received as a tributary-

payment, a part of every ufcful produdion, both of nature

and art, and, among other articles of revenue, he mcnti«

ons fix hundred cups of honey, which were annually paid

by the inhabitants of the fouthern parts of the empire of
MexicoJ.

In the fi-rfi; book of his w^ork, which is devoted to the

natural hiftory of the country, Clavigero mentions fix

different fpecies of honey-making bees, four of which ars

raid to be deftitute of (lings : one of the two others, he

fays, " agrees with the common bee of Europe, not only

in fize, fhape and colour ; but alfo in its difpofition and
manners, and in the qualities of its honey and wax§".

In anfwer to thefe objections of Dr. Belknap, it is ob-

vious to remark, that as there are, at leafi, fix diftindl fpe-

cies of honey-making bees in Mexico, five of v^hich are

faid, by Clavigero, to be different from \S\t apis meU'iJica^-

or true honey-bee of Europe, we are certainly not war-
ranted to conclude, that the honey which was paid in tri-

bute to the monarchs of Mexico, was the fabric of this

moft important fpecies of the family.

I will not deny that the true honey-bee is noiv found

in Mexico ; not only becaufe fo refpedable an author as

Clavigero has alTerted that it is, or at leaft a bee agreeing

with it, but becaufe we can hardly fuppofe that the Spani-

ards, in the long period of more than two centuries and

an half,, would have negle^^ed to introduce an animal of.

fo.

* Purcha^. Vol. iv.

f See the DilTertatien, p. Il8t !

\ See book vii, p. 3jf-i.

§ Book I. p. 68.
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io much importance. But it miifl: be recolleded that Cla-

vigero only informs us, that this true honey-bee is now
found in Mexico. He has not attempted to prove that it

was found there t'U'O or three hundredyears ago. In order

to afcertain this point, with more certainty, it is neceflary

to recur to the more early writers concerning America,

particularly Mexico. I am forry that I have it not in my
power to confult the work* of Hernandez, who v;as fent

to Mexico, at the expence of Philip the fecond, king of

Spain, and who devoted much time to the natural hiftory

of the animals, vegetables, and minerals of that rich coun-

try. This phyfician, however, does not appear to have

been a very accurate naturalift ; fo that even though he may
have given an account of the bees of Mexico, it is more

than probable, that the information which we might de-

rive from him would not enable us to throw much light

on the fubjecfi. The only early author, in my polTeffion,

who feems to give us any information on the queflion is

jofeph Acofta. This learned Jeluit, who has been fiyled,

by Father Feyho, the Pliny of America, refided for fome

time in Mexico, in Peru, and in other parts of America, to-

wards the clofe of the fixteenth century. In his Hijloria

Natural y Moral de las Ind'ias^ which was publifhed at Ma-
drid, in I ^^90, a few years after his return from Mexico,

he tells us that in the Indies, under which general name
he comprehends the countries of America, " there are few

fwarmes of Bees, for that their honnie-combes are found

in trees, or under the ground, and not in hives as in

Cajiille, The honny combes," he continues, " which

I have feene in the Province of Charcas^ which they

call Chiguanas^ are of a grey colour, having little juyce,

and are more like unto fweete ftrawe, than to honey

combs. They fay the Bees are little, like unto flies ; and

that
* Plantarum, Animallum & Mineralium Mcxicanorum Hiftoria. Romx : l6ji. fol.
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that they i\vani,ie under the earth. The honey iy Iharp

and black, yet in fome places there is better, and the combes
better falhioned, as in the province of Tiicuman in Chillc^

and in Carthagene'^,^^

The buccaneer Lionel Wafer mentions bees among the

productions of the Ifthmus of Darien; but the informati-

on which he has given us v\'ill not decide the quellion,

which I am examining. He fuppofes, that fome of the

bees of this country are deftitute of flings, becaufe he faw
the Indians put their naked arms into the nefts, without
being fl:ung|. Wafer was in Darien in the year 1679.
The next argument employed by Dr. Belki7.ap is ex-

tremely feeble. He finds, in Purchas, that when Ferdi-

nand de Soto came with his army to Chiaha, which was
in July 1540, he found among the provifions of the na-
tive Indians of that place, " a fpot full of honie of beesj."

As there were no Europeans fettled on the continent of
America at this time except in Mexico and in Peru, the

doctor feems to think this folitary-pot of honey favours

his opinion, for immediately after he fays " it is evident"

that honey-bees (meaning the true honey-bees) were found
as far to the northward as Florida, before the arrival of
the Europeans in the iilands and on the continent of Ame°
rica.

Let us examine this argument. If the exigence of the

true honey-bee in Florida as early as the year 1540, was
fupported by nothing more than the pot of honey found
at the village of Chiaha, I think, the ground of argument is

very feeble indeed : for it no more follows that this honey
was the fabric of the apis mellifica than that the tributary

honey of the Mexicans was the production of that animal.

But

* The Natural! and Morall Hiftorie of the Eafl; and Weil Indies, &c, p, 303 and 304. En.
glifli tranflation. London 1604. 4.

f UeKription of the lAhmus of Aa^iCrica. London 1704. 8yo,

\ Purchas. Vol. v. p, 1539.
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•But the following quotation renders it probable, that at

the period which I have iuft mentioned, the true hone)''-

beewas not found in Florida. In acurious little work, enti-

tled A Relation of the iwvofion and coiiquejl ofFlorida bv the

Spaniards^ under the command ofFernando de Soto^ which

was written by a Portuguefe gentleman, who accompa-

nied the Spanlth general in his " mad adventures''^ in

Florida, w^e are informed that the Indians ofChiaha "had
a great deal of Butter, or rather Sewet, in pots that run

like Oyl ; they faid it was Bear's greafe : we found Walnut-

Oyl there alfo, as clear as the Sewet, and of a very good tafte,

with a pot of Honey, though before nor after we found

neither Bees nor Honey in all Florida,'*^ *

Tliis fimple relation of a fa6t is very pointed. Soto and

his fucceffor Louis Mofcofod, Alvarado had rambled over

an extenfive trad of country from the end of May, or the

beginning of June, 1539 to July 1543. The granaries

and the ftore-houfes of the unfortunate natives w-ere con-

flantly ranfacked by an army of needy Spaniards. The
troops pafled through extenfive forefts, and yet they ne-

ver faw but one pot of honey, and no bees at all. If the

honey-bee had been a native of the countries which were

the fcene of Soto's villanies, the valuable produds of this

little infect would have been more frequently met with,

and the bees, in territories pregnant with a profufion of

fweet-fmelling and nedtareous plants, w^ould, doubtlefs,

have been feen very often, and in great numbers.

Thus far the opinion of Mr. JefFerfon feems to be

llrongly fupported by hiftorical evidence ; and, I think,

we are warranted to affert that the true honey-bee was
not originally an indigenous animal of the fouthern parts

of the American continent. But this opinion may be

fupported by other arguments. My
I The Modern UnlverfaHiiftory. Vol. XL. page 393. Edition of 1 763.

* Suw page 7».
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My friend the ingenious and accurate Mr. William Bart-

ram informs me, that when he was in Weft-Florida, in the

year 1775? he was fhown, as a curiofity, a bee-hive,

which, he was told, was the only one in the whole of

that extenfive country. It had been introduced therefrom

England, when the Englifh took poiTefhon of Penlacola,

in the year 1763. Mr. Bartram, however, allows, that

the honey-bee is now found wild in the country of Eaft-

Elorida, where, he fays, it has been known for a confider-

able timej perhaps an hundred years. But he is perfua-

ded, from his inquiries, that it is not a native of the

country. Mr. Le Page Du Pratz fays " the bees of

Louifiana lodge in the earth, to fecure their honey from
the ravages of the bears. Some few indeed," he continuesj

" build their combs in the trunks of trees, as in Europe;

but by far the greateft number in the earth in the lofty

forells, where the bears feldom go §.'* The bees here fpo-

kenof as lodging their honey in the earth/I am pcrfuaded,

are not the true honey-bee, and Mr Du Pratz's idea that

they make choice of the earth to fecure it from the bears

requires to be better fupported. The honey would be as

fecure from bears In the cavities of trees as it would in the

earth. I have had an opportunity of feeing many of thefe

honey-infe<5ts, which lodge their fabric in the earth. They
are not the apis meU'iJica^ nor do they belong to this fa-

mily. They are more nearly allied to the vefpa, or wafp-
tribe. The bears prove very deftrudlive to their habitations,

devouring their honey, and killing great numbers of the

infeds.

" As to the circumftance of the bees" extending them-
felves a little in advance of the white fettlers," it cannot,

fays Dr. Belknap, " be confidered as a conclufive argument
in favourof their having been firft brought from Europe.
VOL. Ill, I i It

§ The Hiftory of Louifiana, &c. page %%^, Englifli Tranflation. London : 1774. 8.



250 INCLUIRY CONCERNING
It is well known," he continues, " that where land is cul-

tivated, bees find a greater plenty of food than in the for-

eft. The blofToms of fruit trees, of grafles and grain, par-

ticularly clover and buck wheat, afford them a rich and

plentiful repaft; and they are feen in vaft numbers in our

fields and. orchards at the feafons of thofe bloffoms* They
therefore delight in the neighbourhood of " the white fett-

lers,'* and are able to increafe in numbers, as well as to

augment their quantity of ftores, by availing themfelves

of the labour of man. May it not be from this, circum-

ftancc that the Indians have given them the name of " the

white man's fly;" and that they " confider their approach

(or frequent appearance) as indicating the approach of the

fettlement of the whites ?*

1 agree with Dr. Belknap* that the circumftance of the

bees " extenting themfelves a little in advance of the

white fettlers," is not " a conclufive argument'* in favour

of the opinion, that thefe little infeds are not natives of

America. Still, however, in my opinion, the argument

has conllderable weight.

It- has juft been obferved that the Indians call the bee,

the ivh'ite mail's fiy, I have always confidered this cir-

cumftance as a ftrong argument in fupport of Mr. JefFer-

fon's alTertion, that this infedt is not a native of America.

For notwithftanding the fewnefs of arts and the rude flate

of the fociety of thefe people, they are by no means incu-

rious obfervers of the animals- and vegetables of their coun-

try, and they mark the progrefs of thofe which the whites

have introduced with the moft accurate attention. Thus,

they call the Grf^z/^r-P/flw/^mbyanamewhichfignifies the

EngliJhmarCsfooty and fay, that wherever an European has

walked, this plant grows in his foot-fl:eps, meaning, by

this figurative mode of expreffing themfelves, that before

the
* See the Differtation page UI and \%%,
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t"he arrival of the Europeans in America, the Plantain was
not known in the country. In like manner, when the In-

dians call the honey-bee the white-man's fly, it is evident

that the mean to convey an idea, that this infedl is not a

native of America, but that it has been introduced by the

Europeans. Whenever the fouthern Indians fee the

honey-bee in the woods, they immediately conclude that

the whites will foon follow.

Although Dr. Belknap believes that the honey-bee Is

a native of Mexico, and of the iflands, and that it had ex-
tended itfelf as far to the northward as Florida and Geor-
gia, yet he admits that this infed: was not found in the

more northern regions of America, previoufly to their dif-

covery by the Europeans. " The firft European fettlement

in Virginia", he obferves, " was made about feventy years

after the expedition of Soto, in Florida, and the firft fet-

tlement in New-England, was ten years pofterior to that

in Virginia. The large intermediate country was uncul-

tivated for a long time afterward. The fouthern bees there*

fore could have no inducement to extend themfelves very

far to the northward, for many years after the fettlements

were begun ; and within that time bees were imported

from Europe*."

That the honey-bee is not a native of the northern parts

of America is, I think, inconteftibly proved by a variety

of circumftances. Thefe 1 Ihall confider under the two
heads of 7iegative z.nd pqfiti'ue evidences.

Lawfon does not mention this infed among the native

animals ofCarollnal.

The founder of Pennfylvania, in a long and interefl-

ing letter which he wrote to his friends, in the year 1683,
takes no notice of bees. It is evident to any one who

I i 2 has
* See theDiffertation, page 122,

j- Sec his Voyage to Carolina, &c. London 1 704. ^tv,
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has read this letter, that the great objea which its author

had ill view, was to exhibit a flattering pidure of the

Province, with the defign of inticing emigrants to make

fettlements in it. An infed whofe produds are fu valua-

ble as thofe of the bee would not, L think, have been

omitted in the lift of animals indigenous to the country of

Pennfylvania, if Mr. Penn had had any certain intima-

tions of its exiftence there. Neither do I find the bee

mentioned by any of the early Swedifli writers who pub-

lifhed accounts of Pennfylvania.

I do not find that any of the writers on Virginia men-

tion the honey-bee anaong the indigenous animals of the

country. The little that Mr. Beverley has faid on.the fub-

ied, mhh Hifiory of Virginia-, rather authorifes the fup-

pofition that this author did not confider the honey-bee

as a native. " Bees, fays he, thrive there abundantly,

and will very eafily yield to the careful Hufewife a full

Hive of Honey, and befides lay up a Winter-ftore, fuffici-

ent to preferve their Stocks"t»

Dr. Belknap fays, that in the languages of the Indians

of New-England, there are no words for either honey or

w.ax, Accordingly, when Mr, John Elliot, v^ho was cal-

led the Indian Enjangelijiy undertook the arduous tafk of

tranflating the Bible into the Natic-language, wherever

thefe two words occurred, as they frequently do in the

fcriptures, he ufed the Englifh words, though fometimesj

indeed, with an Indian termination,

I confider this circumftance as a ftrong argument in

favour of our common opinion, that the honey-bee is not

a native of New-England. At the fame time, however^

i cannot help obferying that as Mr. Elliot confined him-

felf in the tranilation, which I have mentioned, to the

language

See page aSa. Second edition. London: 172^. 8vo.
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language fpokcn by the Natic-Indians*, who ufed a dia-

led: of the Mohegan, It docs not follow, that none of the

New-England nations had words in their languages for

honey and wax. Since our intercourfe with the Indians,

their languages have become much more copious. As
new objedls, both of nature and of art, occurred, new
words were formed. Thus, in the vocabulary of the De-
laware-Indians, we find the words gok^ la pe ch'i can^ poak

fa can^ivifach ganky chey inii tey^ all which have mofl pro-
bably been introduced into their language fince their inter-

courfe with the Europeans; for thefe words which I have
mentioned, and it would be eafy to mention many more,
fignify ;;;o«^j, a plough ^ a gun ^ runiy faddle-bag : now
we well know that before our acquaintance with thefe

people, they had neither money, ploughs, guns, rum,
or faddle-bags, among them. The Indians do not con-
tinue long acquainted with new objeds, without giving
names to them. As, therefore, the Natics had no words for

honey and wax, it is highly probable, that about the year

1648, when Mr. Elliot was employed in tranflating the

Bible, the honey-bee had not been introduced into that

part of New-England which thefe Indians inhabited.

The Delaware-Indians call bees a mo e zvak. Wafps
are likewife, known by this name among thefe Indians.

Several fpecies of wafps are natives of our country : it

feems very probable, therefore, that when the honey-bees
were firft introduced among them, the Delawarestofavethe
trouble of inventing a new word for thefe little animals,

thought the name by which they were accuftomed to call

the wafp fuificiently applicable to the bees; between which

and

* Thisisthe fpelling' adopted by Dr. Douglat, &c. T fufped, however, that it ought to
hiveheen Ndha/iiics. I find mention made of the Nahantics, i.nd I know that they fpeak a
dialed of the Mohegan. Of the Natics I know hardly any thing, but w hat Dr. Douglafs. haa
told us, \\z. thai they exijhd, and that about the year 1747, the nation was almoft entirely
cxtind. See his 5«OT»>arj, &c. Vol. I. p. 172, nitte. London: 1760. 8vo.
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and fome fpcci^s of wafps the refemblance is fo great. In-

flances of this trouble-faving difpofition of the Indians

are numerous. The Cheerake, for inftance, call a prifon-

er, or captive, or flave, eeankke^ and they apply the fame

name to a pin, and an awl. It is difficult to fay, what fe-

cret connedioQ there is between a captive and a pin, or aa

awl. Thefe fame Indians call the penis *wato ^hre^ and

a corn-houfe is known by the fame name among them. In

this inftance, the ufe of only one word for two fuch op-

pofite objects is more eafily accounted for. Savages al-

ways think and Ipeak metaphorically. They could not

but relied that whilft a corn-houfe is a depofit of the food

of men, the penis is the organ by which the eternity of

the human fpecies is maintained.

I do not find the words honey or wax in the copious

language of the Delaware-Indians*. If this tribe have

not vv^ords for thefe fubflances, my opinion, that the honey-
bee is not a native of America, receives confiderable addi-

tional fupport.

The Muhhekaneew, commonly known by the name
of the Mohcgans, fpeak a language very clofely allied to

that of the Delawares, as I fhall fully demonftrate in my
Comparative *uieiv ofthe languages ofthe American nations

ivith each other^ and ivith the languages ofthe nations of
the north'eaji parts of Afia. In the language of the Mo-
hegans, the honey-bee is called auin tvauu^ honey awn
njuaiv iveh focat-, and bees-wax aum iva*w nveh pe mey.

Perhaps, it will be imagined, that the exiflence of thefe

words in the Mohegan language is a proof that the bee is

a native of their country. IVIy opinion, however, is quite

different, and, I think, it refts upon an unerring founda-

tion.

In the firft place, the refemblance between the Dela-

ware and Mohegan words for the honey-bee is obvious.

I
* They call the Htney-Loaift-'Trce (Gledit/la Ir'uicanihos of Liniweus^ piula wemin/ebi.
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Ihave already obferved that the firfl: of thcfe nations call

bees and wafps by the fame name. It is probable that

this is alfo the cafe among the Mohegans. If fo, it

would feem likely, that from the refemblance between the

bee and fome fpecies of our native wafps, it was not

thought necefTary to impofe a new name upon the honey-
bee after it became a denizen of our woods. But this, it

will be faid, is treading on the ground of hypothecs. I

fhall, therefore, relinquifh it.

The Mohegans, I havejuft faid, call honey mmi ijuauu

ivehfocat. This is, undoubtedly, an Indian word. But
let us analyfe its precife, fpecific fignification. The real

meaning of the wordyoc<3/ i^fugar^ oxfwect. Long be-

fore the nations of America had any intercourfe with the

Europeans, they made fugar from the Acerfacchariniim^ or

Sugar-maple^ and from fome fpecies of the genus Jitgla7is, or

Walniit, An appropriate word for this agreeable fubftance,

of courfe, exifted in their languages. When the honey
of the bee was firft examined by them, they could not

fail to remark that its moft ftriking property was its fweet

tafte. An aflemblage of words was now formed for the

newly-introduced fubftance. This aflemblage, in the

Mohegan tongue, reads thuSy /u^eet or fugar of bee^ for

the word ^e»^^ fignifies of. In like manner, the real mean-
ing of p^ w^j/ is greafe, fat, or tallow. Allthefearefubftances

with which favages are but too familiar. When the Mo-
hegans became acquainted with the wax of the bee, obfer-

ving its refemblance to the different fubftances juft men-
tioned, they feem to have thought itunneceflary to create

a new word exclufively charaderiftic of it. The ftrid:

meaning of the word atim ivaiv nvebpe mey isgreq/hi fat^

or talloiVy of bee,

I am confirmed in my opinions on this part of my
queftion by finding that the Natics, or Nahantics, had no

words
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v/ords in their language for honey or wax*. For, as I have

ah-eady oLlervcd, thefe Indians and the Mohegans fpake

dialcds of the fame language. It is not probable, there-

fore, that one of the tribes would have thefe words and

the other not, when we confider that ever fince our acquain-

tance with them they hav€ lived at no great diflance from

each other. And we have known them for more than one

hundred and fifty years.

Thefe are the principal negative evidences v/hich I am
able to adduce in fupport of my opinion, that the honey-

bee is not an indigenous animal in the northern coun-

tries of the new-world. I call them negative evidences,

becaufe to mcft perfons, I prefume, they will not appear

to be more. In my opinion, however, fome of them run

clofely into the evidences oi iht poffttive kind.

The pojjitive evidences and circumilances which fup-

port my opinion, are numerous. I Ihall confine myfelfto

the chiefeft of them.

Mr. John Joffelyn, who was in New-England, for the

firfttime, in the year 1638, and afterwards in 1663, and

who wrote an account of his voyages, together with fome

very imperfedl fketches of natural hiftory in 1673, fpeaks

of the honey-bee in the following words :
" The honey-

«jees are carried over by the Engliili, and thrive there ex-

ceedinglyt."

Dr. Belknap fays, " there is a tradition in New-En-
gland, that the perfon who firft brought a hive of bees

into the country w^as rewarded with a grant of land ; but

the perfon's name, or the place where the land lay, or by

whom the grant was made, I have not been able to learnf
."

Perhaps,

• See page 252 and 253.
-} Sec his Foya^e to Neiu-England, p. HO.
\ Seethe DifTertation, p. 123.
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Terhaps, it will be faid that thefe two circumftances by no

means prove that the honey-bee was not a native of the

countries of New-England. They only prove, it maybe
urged, that this little infedt ivas not knoivn to bs a native

of thofc countries.

They do not ahfolutely prove much more. But, on the

one hand, I think it is highly improbable that the people

of New-England would have been at the trouble of im*-

porting bees from Europe, if they were natives of the

country; and, on the other hand, it is certainly not likely

that a perfon would have received a grant of land, as Dr.

Belknap has mentioned was the cafe, according to tradlti«

on, if the bees were already in the country. Had they

been there, their exiftence could not but have been well

known, unlefs we fuppofe that among them, as certain

European writers have faid of the aboriginal Americans,

the principle of focial union was extremely wesk: fo that

thefe little infedls, whofe government has, for ages, exci-

ted iheadmirationofphilofophers, may have been fcattered,

like the favages, in fmall families through vaft tracts of

uncukivated country, and not affociated in large, civilized

communities. It has been fo much the rage to fpeculate

falfeiy on the fu!)je6t of America, that 1 fliould not be fur-

prifed to find fujh a writer as De Pauw, afligning a weak-
nefs of their political union as the reafon why honey-bees

were not difcovered in the new- world. Raynal would,

probably, reafon thus likewife, had not this fine writer

believed that there is fomething in the climate of Ameri-
ca, that is unfavourable to the generation of good things.

Ye philofophers of Europe! come vifit our countries.

The Reverend Mr. Heckewelder informs me, that although

he has feen the true honey-bees wild in various parts of

the United-States, at fome diflance from the fettlements

of the whites, he has always been alTured by the Indians,

K k that
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that thefe infcds were not knov/n in thefe countries before

the whites began to fettle them. This- alone is a very

heavy load of evidence in fupport of my opinion^ oa
the fubjed:. The Indians, as I bave already remarked are

by no means incurious obfervers. s Is it probable, therefore,

that they {hould be miftaken on the fubjed, efpecially when
it is remarked that they are, in

.
general, extremely fond

and voracious of honey?. The bears are not more fo.

The honey-bee was not found in Kentuckey, when we
firft became acquainted with that fine country. But about

the year 1780, a hive was brougbt, by a Colonel Herrcdj

to the Rapids of the Ohio, fince v^hich time thefe little

infeds have encreafed prodigioufly. Not long fince, a hunt-
er found thirty ^wild fwarms in the courfe of one day*.

Honey-bees were not known in that part of theflate of

New-York which is called the Jeneffie-Country, %vhen it

was 111 ft vifited, nor even for a confiderable time after.

Of late, a fev^^ hives have been introduced, and thefe v, ill^

doubtlefs, foon extend themfelves through the country; for

there are always fome difcontented.bees, which may be called

deferters from the hive or colony j which roam in fearch of

flowers in the woods, and feem to prefer as an habitatiouj

the cavity of a tree to the artificial hive, in common miq,

Thefe deferters are, I think, peculiarly difpofed to fpread

themfelves along the courfes of the creeks and rivers of

our country, becaufe the fides of thefe waters are frequent-

ly

* It is worthy of obfervalion, however, that as yet the hees of Kentucl^e)' do not make
much honey. 'Jo thole wl'.ich have relintjuiihed the habitations of the fcttkrs, anv! have cn-

ciciiftci in t!ic woods, taking poffeiricn of the cavities ol the ft-refi-trtes, the fpoiitancous

flowers of the woods afibrd but a fcanfy portion of thofe fubflances from which the- honey is

formed. Nor do the cultivated bees nianufufiure a much larger quantity of this moil agree-

able and ufeful article. The country oi Kentuckey IS but a recent lettlement ; and although,

in the Ihnrt term of twenty-three or twenty-four years, th: encrcafe of its inhabitants has been
atloniHiiiigiy rapid, great tradls of it Hill continue nearly in the wild and unvaried Hate in which
jt came from the hands of him who made it. 'I he cultivation of the Buckiiheit is but little

attended to in Kentuckey. This, I have no doubt, is one of the principal reafons why the

bees of this country do not maniif;<Slure much honey ; for there is, perhaps, no plant to which
the honey-tccs in i^ovih-Anierica are more attached than to the Buck-u'ljeat,
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ly decorated with fine, rich, low grounds, commonly called

bottoms^ abounding in a variety of plants, which are a-

greeable to the bees, fuch as the Polygonum yr^^/z^^wj-, or

Wtld-buckivkeat^dSi^ many others. So great is the attach-

ment of the honey-bees to thefe fituations, that fometimes

they form a file, for a confiderable difiance, along a creek,

or river, quaffing the nectar of the plants, but not ven-

turing to extend themfelves far from thefe agreeable fitu-

ations.

Tlie following quotation, from the Abb6 RaynaPs Phi'

lofophical and Political Hi/lory of thefettlements and trade

ofthe Europeans in both the Indies^ fhall conclude what
I have to fay in fupport of my opinion, that the honey-

bee is not an indigenous animal of the American conti-

nents. " North America," fays this elegant writer, " was
formerly devoured by infe(fls. As the air V\ras not then

purified, the ground cleared, the woods cut down, nor

the w^aters drained off, thefe little animals deflroyed, with-

out oppofition, all the productions of nature. None of
them were ufeful to mankind*. There is only one at pre-

fent, which is the bee ; but this is fuppofed to have been
carried from the old to the new world. The favages call

ittheEnglifh fly; and it is only found near the coafls.

Thefe circumftances announce it to be of foreign origi-

nal. The bees fly in numerous fwarms through the forefts

of the new world. Their nunabers are continually increaf-

ing, and their honey, which is converted to feveral ufes,

fupplies many perfons with food. Their wax becomes
daily a confiderable branch of trade]'.'*

Kk2 It

* What wretched philofophy ! But, it isnot my bufinefs, mthis place, to expofe the pue-
rile weak ncfs of thtfe affertioris of Raynal. I am not ignorant, indeed, that they nicely fit

the fyftem of certain writers who, in the fulnefs of a mifouided zeal, or in that debafenient of
mind which a)nioft necefTarily arfes out of the ftrong partialities for fyftem, in the produdi-
onsof the new-world, have been able to difcover no energies of matter, and only an erabr)'0~

ftate of mind. 1 leave thtfe philcfophers to the enjoyments of their dreams.

t bee Vol. VIT, page 393 and 393. Englifli Trannutiou, by Juftaniond. London: 1738-
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It appears, then, that the rt/)/x»/^////7f5, or true honey-bee i

is not a native of America, but that we are indebted to Eir- ^

rope for this ufeful infcdl. It is difficult to tell at what,
time this fpecies of bee was introduced into the different .

countries of America, I think it probable, however, that,,

in general, the emigrant-fettlers would turn their attenti-

-

on to the honey-bee foon after they found themfelves pret- >

ty well eftablifned in their new and happy territorieSo .

1 have already obferved, that William Penn has made
;

no mention of bees in his account of the natural produdli-

ons of Pennfylvania*. It is probable, therefore, that in

the year. 1683, v/hen he wrote the letter, which I have .

mentioned, thefe infedts had not been introduced into the

Province. But their introduction does not appear to have

been long fubfequent to this period; for one Gabriel Tho«>
mas, a Quaker-preacher, who refided in Pennfylvauia,

for about fifteen years, viz. from 16S1 to 1696, fpeaks

of them in the following words :
^^ Bees thrive and mul-

tiply, exceed'ij^gly in thofe parts, the Szi'eeds often get great

,

ftore of them in the woods, where they are free from any

-

Body. Honey (and -choice too) is fold in the Capital. City

for Five Pence per Poundf. Wax, is alfo plentiful, cheap,

and a .confiderable CommerceJ". The fame author, in

his HiJIorical defeript'ion of the pronj'mce and country of
Wef-NeiV"']erjey^ Idiy^ this province is "well provided"

with bees §•

Perhaps, it will be thought that I have devoted more-

time to this inquiry than the fubjed; merited. I will allow,,

that the qneftion is not of much confequencc to mankind,,

at large ; but to a fociety of philofophers, every elucida-

tion ot a difputed point in natural hiftory cannot but be,

in.

.
• See pajrc i^r.

f He means ftcrling.

J An hiftorical and geographical j.ccount of the province and country of PenfiJvania, &c,

page 23. London : i6<;8. 8vc.

§ See page aj. London : 1698. 8vo.
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m fome degree, interefting. If any farther apology fhould

be thought neceiTary for my troubling you, gentlemen,

^A'ith my fentiments on this queftion, I beg leave to re-

mind you, that in almoft every cultivated age and coun-

try, philofophers have thought that they were not alto-

gether ufelefsly employed in colled:ing materials for the

natural hiftory of an animal fo interefting to mankind as

the BEE.

N^ XXXII.

An Account of a Cometh

DEAR SIR,

Read Feb. ^'"^ N the 1 1 th of JaHuary laft, in the evening.
15th, 1793.^^^ I difcovered a comet in the Conftellation

Cepheus. That night and the following it appeared, to

the naked eye, fuperior in brightnefs to a ftar of the 2d.

magnitude. On the 13th, it was evidently diminifhed,

and it continued to grow, more faint until about a week
ago, when it difappeared. It paffed very rapidly

tlirough CaiHopea, Andromeda, the Triangle and Aries.

January the 17th, it was near the firft ftar of Aries, and
on the 3ii\ very near Flamfleed's 84th flar of the Whale,
and a little further fouth I faw it, for the laft time, oq
the evening of the 8th of February.

Dear Sir,

Yours, &c.

DAVID RITTENHOUSE.

To Robert Patterfon, Secretary to

the Philofophical Society, N^ XXXIIL
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N^ XXXIII.

PRIZE DISSERTATION,
which was honored with the Magellanic Gold Medal, by the Philofophical Society-

January, 1793.

CADMUS, or a TREATISE on the ELEMENTS of
WRITTEN LANGUAGE, illujlt ating, by a philofo^

phical Divifwn o/SPEECH, the Pozver of each Charac-
tery thereby mutuallyfixing the Orthography and Orthoe-

py,
QVK NESCIRE, PUDENS PRAVE, (VUAM DISCERE MALO?

Hor: Ars Poet: v. 88.

With an ESSAY en the mode of teaching the DEAF, or
SURD and confequently DUMB, to SPEAK.

PERHAPS there ic no fubjed of which the
generality of men are fo ignorant, as the fub-

jed: of the following paper : indeed there is fcarcely one
that ignorance affeds fo much to defpife ; but, though
unexpanded minds may not deem it worthy of a thought,
fome of the greateft philofophers have confidered it of
fuch importance as to claim their particular attention.

The learned Bifliop Wilkins, in his treatife on a philofo-
phical language, informs us, that befides the famous Em-
perors Caius Julius Caefar, and Odavius Auguftus, who
both wrote upon this fubjed, Varro, Apian, Quintilian

and Prifcian beftowed much pains upon the alphabet: fince

them Erafmus, both the Scaligers, Liplius, Salmafius, Vof-
fius, Jacobus Matthias, Adolphus Metkerchus, Bernardus
Malinchot, &c.—alfo Sir Thomas Smith, Eullokar, Alex-
ander Gill, and Dodor Wallisf ; the lafl: of whom Wil-
kins thinks, had confidered with the greateft accuracy and
fubtlety the philofophy of articulate founds. He alfo ac-

knowledges

f I am forry that my remotenefs from any library prevents my perufing mod of thefe d.vr
hors, as 1 write tliis in Tortula, my native place. 179a.
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knowledges his obligations to the private papers of Dodo

r

William Holder, and iMr. Lodowick. We find in the Bif-

hop's work a great difplay ot ingenuity and good reafon;

and on this fubjedl many excellent obfervations. Since

him feveral eminent authors have engaged in the ftudy,

and have favored the world with ufeful remarks. Among
many who have publifhed I will particularly mention Dr.

Kenrick, Thomas Sheridan, Dodor Beattie, and Dodor
Franklin, fome of w hofe judicious and forcible reafons may
beJeen in the differtations of Noah Webftcr.

An attentive confideration of this theme has many and

important objeds.

We fee hundreds of nations whofe languages are nof
yet written. We fee millions of children born to labour

for years to acquire imperfedly, what children of good

capacity would acquire perfedly in a few weeks.

We lee mountains of volumes printed, and no man can

produce, in the Englifh language, a (ingle fentence, of ten

words, properly written, if in the received mode of fpel-

ling-

To reduce the languages of different nations to writing

it would be necefiary to invent an UniverJal alphabet ^ the

mode of conftru£ting and applying of which I fhall only

here give an idea of, as the bounds of this paper will not

permit me to exemplify more than the Englifh.

An Univerfal alphabet ought to contain a fingle diftindl

mark or charader, as the reprefentative of each fimple

found which it is pofTible for the human voice and breath

to utter.

No mark fhould reprefent two or three diftind founds*;

nor fhould any fimple found be reprefented by two or

three different charaders|.

Language

* As am call, calm, came,

f As c, i, q, trV.
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Language appears common to nature. Almoft every

Jjeaft and bird and infe£t conveys its feelings by founds

tittered in different ways. The language of man is how-
ever the moft extenfive : his ideas are conveyed by words,

(formed either by fingle or connedied founds; thefe founds

are produced by modifications of the voice and breath.

JEvery modification is called a letter, which, reprefented by

a mark, and tlie marks known by the eye to be the repre-

fentatives of the founds, an idea is as intelligibly convey-

ed by the marks as by the founds.

I How much have the learned to lament the imperfedt

flate in which human genius has yet left the alphabet!

It has been the cuftom to confider the redudion of lan-

guage to the eye as an art bordering fo much on divine,

as almoft to furpafs human invention. If we examine the

ignorance, in this refped:, of even the moft learned men,

we may with fome propriety afcribe to the fubjedl much
difficulty, but, when the firft fources of error are conquer-

ed, every thing appears plain and fimple.

I am confident the Hebrew language was not formed

before that alphabet
;

[the alphabet was probably the Ethi-

opic,] for the radicals of the Hebrew are compofed each

of three charaders, and by permutation might form ten

ihoufand words. Thefe njerbs have all eighteen flexions,

and might form one hundred and eighty thoufand words,

which would be more comprehenfive than human genius.

It is impoffible that a language fo mechanically and fo

artificially formed could be the effed of chance, it mu'ft

have been formed upon the alphabet, and more efpecially

as it is formed by three charaders in all cafes and not by

three diftind letters or founds ; for the ^ beth, 21 gmtel^

^ and dakth<i without the point, have the powers of b3

* 3 ic the Vocal of the H.

9
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GJandD J; capable offorming by permutation twenty nine

words, but twenty four without repeating the fame cha-

rad:er three times in a word, each containing fix letters,

and but three charaBers : if thefe charad:ers were prima-
rily confidered as only each the reprefentative of one let-

ter, this reafon is not valid, but the next becomes flrong-

er, and the difficulties increafej for, to form a language
of exadlly three letters in every radical word, pre-fuppofes

a perfect acquaintance with a diftind; fet of founds, befide

a general confent of the perfons enga^ed in the compofiti-

on of the language, and memories fufficient to retain one
compofed by permuting twenty two letters by three. It

requires more genius to effedt it without, than with cha-

radlers : by an alphabet it might be the compofition of one
man, but is however the produdlion of a great effort of
genius, and approaches towards a philofophical language.

All the world have to lament that not only the circum-
navigators of different nations, but even of the fame na-
tion, who make vocabularies of the languages they hear,

are fo little acquainted with the philofophy of fpeech, as

never to write them alike: indeed the fame perfbn cannot
read in his fecond voyage, but with difficulty, what he
wrote in the preceding one, with a pronunciation intelli-

gible to a native: yet mofl: people are capable of repeating
with tolerable corrednefs what they hear others pronounce
immediately before, even in a different language, pro-
vided the fame founds, contained in the word be found
in the language of the imitator, otherwife new founds
mufl: be attempted, and every perfon is not fufficiently ac-

curate in his obfervations, to perceive the effort made by the

fpeaker when he utters fuch founds, as we may obferve

daily in the attempts of foreigners to fpeak the //:; of the

Englifh B e, &c.

VOL. III. L

1

Shew
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Shew a fentence in the Roman alphabet to an individu-

al of each nation that makes ufe of thefe charaders, and

two perfons cannot be found to read it alike : nor can a

perfon who underRands the powers of the letters in one

language, be capable of reading a fentence in each language

properly.

Moftofthe nations of Europe have received more or

lefs the Roman alphabet, yet there is not one language to

-which it is perfectly adapted; however, although in the

different languages of Europe the fame found is often re-

prefented in each by two or three characters, we find in

mofl of them fome words which contain the fame charader

toreprefent the fame found; therefore the formation of an

extenfive, fixed alphabet, for the ufe of Europe, will not

be fo difficult, as if we could furnifh no inftance&from the

different languages, in which they all concurred to give the

fame found to the fame character. But this will only

ferve while we attempt to preferve the Roman characters^

and produce as little innovation as poffible in printings

were we to go as far as common fenfe would dired:, and

lay afide the P^oman alphabet, which is exceedingly com-

plex, adopting one that might be reduced to fuch fimpli-

city, as to require only one fourth of the time to write the

fame matter, we muft firfl fix all the founds, by making

.

for each language a correfpondent table in diftind columns,

then adapt the fimplicity of the character, as much as pof=-

fible, to the frequency of the found in the different lan-

guages. The moft certain mode of fixing the founds, is

by adopting in each table the fimpleft monofyllables in

which they are found, fuch as are commonly pronounced

alike, and are the moft frequently ufed. The fame letter

or character fhould ftand at the head of each correfponding

perpendicular column, in the feveral tables, and the fame

alfo at the beginning of each horizontal line, thus repre-

fexiting
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fentlng always the fame found, as far as thefe feveral cha-

racters can be applied. If the fame found cannot always

be found in one language that a letter in another repre-

fents, this letter muft not be ufed in the firft, on any ac-

count, as it would produce confufion; for it makes part

only of an univerfal alphabet. Such characters might
however foon come into ufe, by adopting, with all future

difcoveries, the names given by the inventors, either in

arts or fciences, and in whatever language. Any fubfe-

quent improvements in the arts would be more eafily

comprehended in v»Titings, were the names and terms
every where the fame. If one nation only take this ad-
vantage one only will enjoy this benefit : but were
more nations to do it, languages would in time affimilate

as knowledge became more difFufed by intercourfe ; the

origin of the difcoveries would be more eafily traced, and
all the world feem more nearly allied. Nothing indeed

can be more ridiculous, than to alter a proper name,
merely to make its termination more correfpondent to the

general laws of a language:
|
yet in how many inftances

have the French, Englifh, Germans and other nations

done this ! At the fame time they urge the neceffity of
preferving an orthography v^diich has very few traces left

of the radicals, and has little more affinity with the fpo-

ken language than two different languages have with
each other : thus, to read and write, and to fpeak the fame
things, are arts as different and difficult as to learn tv/o

diflind languages ; for they are in general written by
miferable hieroglyphics; and, it is as difficult for a per-

fon to remember that a particular written word fignifies

a certain vocal one, as to remember that the fame word
fignifies a particular object. We cannot then but lament
the many mifpent years of our youth, and the continual

exercife of cruelty which is inflided to make them imbibe

L 1 2 the
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the ignorance of their anceftors, and for ever fhackle their

minds with falfe and ablurd prejudices.

Vohaire, that gilder in literature, who never wrote

any thing folid upon any iubjed, but what may be attri-^^

buted to the much injured and obfcure Pere Adam, or the

celebrated Durey de Morfan, gave fome pieces- in favor

of a reformation in Ipelling, but did not exceed a few ter-

minations of words, which he urged to the French Acade-

my; they however argued for the propriety of retaining-

the old mode, left they fhould not know the derivations

of words ; which are, indeed, as folely the province of

antiquarians, as the derivations of cuftoms and things; but

were they really requifite to Scholars, they have only to ;

turn to didionaries, and fag through a few references.

Many urge the utility of the old orthography to prevent-

obfcurity in writing, but uhough half a dozen u ords of

different acceptation had the fame orthography, where
would be the difficulty of obtaining the meaning ? for in-

fpeaking we find none, and many words in Englifh have

the fame found ; for inftance beer to drink, and bier to car--

ry the dead upon ; alfo bear the verb to carry, bear the

beaft, and bare naked, are never miftaken in converfation,

the compofition of the fentences conveying perfedly the

diftindion. If any obfcurity be perceived^ an alteration

fhould be made in the words themfelves, and the ortho-

graphy regulated thereby: inftances may be pointed out

•vvhere it would be highly proper to adhere, not only to

particular diflindions in the prefent orthography, but to-

conform to them in fpeaking— ^ If you/peak like moderns^

nvhy ijoould ye ivrite like ante-chrijiians? pronounced, ant^

not ant/, otherwife there would be no difference between,

before Chrift, and againfl Chrift.

Several of the Englifli argue for the prefervation of

derivatives, but it is the laft argument that ought to have

been ufed, in delicacy to dieir own feelings, for none of

their

.
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ilieli* moH: learned grammarians or lexicographers, except,

perhaps, Tames Robertfon* knew the derivation of even
the co!!unonert monofyllables', 'till John Home Tooke
cleared away ail the obfcurities, under which ignorance'

was veiled, and dete(lled the learned abfurdities of Harris,

Johnlbn, Lord Monboddo, and many others.—James-

Robcrtlbn, in his Hebrew grammar, (the firft edition of
which was publifhed fifty years ago) gives hints which
indeed could not efcape a perfon of much lefs learning

and penetration than John Home Tooke, but I would by
no means infer thence, that any hints have been borrowed,
becaufe his name, I am confident, would have been menti-
oned.

Some of the moft learned men are men of the leaft

knowledge—take away their fchool learning, and they re-

main children. As all their confequence in life confifts

in theiracquaintance withdead languages, they, no doubt,
would condemn any attempt to leilen the dignity of fuch
acquirements. 'You muft not alter the orthography of
languages, becaufe we cannot afterward derive the words,'

then all the learning we have taken fo much pains to ac-
quire will be ufelefs.*—We muft thus preferve bad fpel ling

to render dead languages ufeful in its derivation, and we
muft learn dead languages to derive bad fpelling.— I When
does the lady (who fpeaks the moft elegant language) afls

the pedant whence the words are derived ! He has fpent

two minutes in two languages to knovN^ the meaninp^ of the

word, and ftie has fpent two minutes in one language; and
1 where is the diff'erence ? A child muft fpend many years in

learning dead languages, that he may know more perfedl-

ly his own.—Few acquire more than one language with

its elegancies. I have known good latin fcholars, in En-
gland, incapable of writing Englilh tolerably.— i How

much
• Profeflbr of the Oriental languages in the Univcrfity of Edinburgh.
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much more rational would it be, to ftudy the Englifh twice

as long, than to ftudy another language to obtain the

Englifli ! There is fcarcely one man in fifty, even among
the learned, that writes every word with what is, mojl er-

roneoujly, called a correct orthography, without a lexicon,

among the unlearned none, and few among well educated

ladies. Thefe difficulties depend greatly upon falfe fpel-

ling, becaufc they all pronounce much more alike than

they write ; and that falfe fpelling, in its origin, depended

as much upon a want of knov^ing the alphabet, as upon
the change of language for the fake of euphony. People

are more afhamed of expofing bad orthography than bad

writing : the only difference, however, between what the

world calls bad fpelling and good, is, that the firft contains

the blunders of the writer only, the latter contains the

blunders of every body elfe.

Dr. Johnfon, in the grammar which is prefixed to his

dictionary (under letter Z,) fays " For pronunciation the

" heft ride is, to conftder thofe as the mojl elegant fpeakers
" ijuho de'viate leajlfrom the uuritten-wordsP If the DoQor,

with all his learning, had heard any page of his own
works read correctly, (according to the orthography) he

would with difficulty, if at all, have been able to conftrue

it, and would have been even more at a lofs than foreign-

ers are when the Englifh ipeak Latin. I am forry that the

vague opinion of an eftabliffied charadier can impofe upon

the generality of men, and I lament how much fooner

the errors of the great are embraced than the truths of the

little. The Dodor immediately after this allows " our

*' orthography toheJormed hy chance-, and isyetfufficiently

*' irregular,"*^ I cannot conceive by what rule the irregulari-

ty can be determined, but by its non-conformity to the

fpeech, which would thus deny his previous affertiouo

" Sojne reformers*'* he adds, " have endeavoured to accom-

modate
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^^ modate orthography better to the pronunciationy ^cvithout

" conftder'ing that this is to meafure by ajloadozv^ to take
" thatfor amodel orJlandard 'which is changing ivhilethey
" apply ity If language change, the orthography ought
alfo to change; l)ut if orthography were once properly ac-

commodated to language, even this would not be liable to

change, confequently that : and it would then be confider-

ed, by all but Johnfonians, as great an impropriety iomij^

call a written word, as now to pronounce it properly,

" Others^^^ he fays " lefs abjiirdly indeed^ but ivith equal
" unlikelihood offuccefs^ have endeavoured to proportion the
*' number of letters to that ofjounds^ that everyfound may
" have its oivti chara^lerrand every chara^er aJinglefounds
*' Such vuGuld he the orthography of a nevu language to be
^^formed by afynodofGrammarians upon principles offcience^

" But ivho can hope to prevail on nations to change their
'•' prailicct and?nake all their old books ifelef: ? or vuhat ad-
^^ vantage luould a neiv orthography procure-^ equivalent to

" the confujion andperplexity offuch an alteration r"' In an-

fwering the above I will firft afk the fimple queftion iwhat
is the ufe of writing? It is to exhibit to the eye the fame
words that are fpoken to the ear: and it is impoffible to

do this without giving a diftindl mark for every diftindt

found; to deviate from this rule is to run into error. A
fynod of grammarians would not require a new language
to accommodate true fpelling to, it may be fo eafily accom-
modated to * all languages j and if falfe orthography does

not

* In a toar through Scotland, I vifited the Hebrides, and met with many old men who
neither fpoke a word of Englifh, nor could they read a word in £ny language; thefe men
repeated many of the poems afcribed to Offian, and other ancient bards. One of thefe Poems
1 wrote with fuch orthography and charadlcrs, ay I thought might anfwer to the founds which
•were repeated by an old man. I afterwards read it flowly to a fenfible old wom.an, who un-
dcrltood it, and the Englifh, well enough to give me a tranflation ; this Vvras as regular a poem
as any I have feen tranflated, pofiefling alfo much genius, but fhe often lamented the poverty
of the Englifh language, which fhe faid was incapable of exprefling the fublimity of many of

the paffages. ]t might be fo, but I conceived there was another, and a more forcible rcafon,

vis. her being more exunfivelyactjuainted with the gaclic than the lir:glilh. I will here di-

grefs
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not change a language, it is very improbable that correct

orthography would alter, but rather ferve to fix it; and

to fuppofe the contrary is abfurd. As to " niaking all their

old books ufelefs^'' I anfvver, that the Doctor, though he

reafons thus, could read Chaucer and other ancient poets

with fullicient facility. All good authors whofe works

are too voluminous or cxpenfive, or too abflraded for

new editions, would ftill afford ample matter for the learn-

ed and ingenious, and they would be read, with as much

eafe as the ancient Englifh or French. If they were books

ofmore general ufe, and worthy of new editions, they would

no doubt be republiflied; if not, the rifing generation

would be much benefited by their fuppreffion. Some of
" the advantages ivhich a neiv orthography ivould pro-

ciire,''^ fhall be enumerated. ift. Travellers and voya-

gers [Page 265.] wouldbe enabled to givefuch perfect vo-

cabularies of the languages they hear, that they would

greatly facilitate all future intercourfe. 2dly. Foreigners

would, with the affifiance of books alone, be able to learn

the language in their clofets, when they could not have

the benefit of mafters ; and would be able to converfe

through the medium of books, which at prefent are of no

fervice whatever, in learning to fpeak a language; and if

this were to be adopted by the Americans, and not
BY THE English, the beft Englifh authors would be re-

printed in America, and every ftranger to the language

even in Europe^ who thinks it of more confequence to

fpeak the Englifh correctly, than to write it with the

prefent

grefsfo far as to declare, that 1 favv and heard more unpubliflied poems, of this kind, than have

been printed by James Macphcrfon, and John Clarke (Tranllator of the Caledonian Bards)

and have heard alfo feme of the poems which thefe Gentlemen tranilated. Though I wrote

tolerably fall, I karnt by fome of my acquaintance, that the venerable old man could re-

peat fucli a variety as to keep me writing half a year. I will not attribute the intelligible

manner in which I repeated the poem, entirely to the orthoj^raphy and charaders made ule

of; for my memory, as I read it loon after, aided me much, and 1 liad not then made the

fubjcdl of this treatifemy ftudy : but at prefent there is no language, that I canpronoun.ee,

vvhich 1 cannot write intelligibly, and this may be learnt by any one in a very fliort time.
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prcfent errors, would purchafe American editions, and

would be q/Jjamedxo fpell incorredly, when he could ac-

quire the mode of fpelling well ; for he would not be par-

tial to difficult)^ and would examine the old and new
modes with more philofophy, than our blind prejudice will

allow us to make the teft of rcafon.

3d. Dialedts [page 279] would be utterly deftroyed,

both among foreigners and peafants.

4th. Every one would write with a perfe(Slly correi£l

orthography [p. 279.]

—

5th. Children, as well as all the poorer clalTes of people,

would learn to read in fo fhort a time, and with fo little

trouble, having only to acquire the thirty letters,

that this alone ought toftlence all the objeclions that can

be brought^ and, particularly with the foregoing reafons,

mufl: be deemed more than " equivalent to the confufion
" and perplexity of jiich an alteration.'''^ But, independent
of what is fald above, I admit neither confufion nor per-
plexity to be the confequences of fuch a change : thofe

who were never before taught to read, could have no idea

of any other method, and thefe who now read would find

TiO more difficulty in the two modes, than is found in read-

ing by any fccret charadler. Even (hort-hand writers, if in

pradice, find no difficulty in reading; words which do not
contain a fingle common vowel : fimple marks are ufed,

and they attend not to the prefent abfurd orthography of
any word i how much more eafy then to read words which
contain the fymbois of every found, and efpecially when
moft of the common charadiers are ufed ! befides, thofe

whofe thirft after knowledge is quenched, may hereafter

amufe themfelves with the books now publifhed. I (hould
have been aftoniffied at the Dodor's obfervations, if I had
not been acquainted vn\\\. his prejudices.

VOL. III. M m The



274 C A D M U S.

He gives fome fpecimens of the reformed or-

thography, of Sir Thomas Smith, fecretary of ftate to

Queen Elizabeth;—of Dodtor Gill, the celebrated mafter

of Saint Paurs fchool in London;—of Charles Butler;—
and fliows that Milton was inclined to change the fpelling:

fmally, he mentions Bifhop Wilkins, as the laft general

reformer. The fpecimens however which he exhibits as

a " ^j-uide to reformers^ or terror to innovators'^'^ I am a-

fraid will anfwer neither mtention, bcmg too mpertecl to

ferve the former, and too incorre(St to deter the latter ; but

fome of the imperfections he attributes to the want of

proper types; yet by thefe inftances, we find, at fo early a

time, m.any advantages over the barbarous fpelling of the

prefent age. To examine the common-place obfervations,

of even the generality of profodial writers, would be too

tedious a talk for the author, to give any account of them,

too tedious to the reader, who fhall therefore be fubjeded

to as few remarks as pofTible, upon what others have writ-

ten on the doctrine of articulate founds ; but as Thomas
Sheridan is one of the lateft authors on thefubjeCi:, and his

pronouncing dictionary, in which he has much merit, is

more generally known than any other, a few obfervations

on different parts of his work will be indifpenfable.

The diftinCtion which he* and other grammarians

make, between a 'vouuel and a confonanty is, that the firR

can be uttered or pronounced by itfelf ; the latter cannot.

How harmlefs foever this may appear, it has been more

fatal to fcholarsthan Sylla or Charybdis were to Mariners.

If a confonant cannot be pronounced by itfelf, it mull

be part of a compound ; therefore Mr. Sheridan fhould

have made nineteen additional compounds to the f j andx

in his fcheme of the alphabet yet, he fays J
'* there are

«' tiventy eightftmplefounds in our tongue ; fix of ivhich

hoivever^
" See his di(5lionary.

f Page 1 :' of his profodial grammar.

\ Page IX. Id.
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^*- hoivever ^ are mutes -.^"^ h he fays, Is no letter—T think he

might have clafled it -A'ithhis mutes; at the idea of ipeak-

ing and hearing of which, reafon revolts.—If h be rejeded

as a letter, merely becaufe it is a mark of afpiration, the

ktpt /and ought as well to he omitted, becaufe they are

only marks of afpiration : f,^, 0, s are alfo afpirates, but

more forcibly made tlian the former. If a letter be not

neccflary to mark the fimpleft afpirate, there is ndi'Fdiu'e-

rence between heating a cake and eating it ; but if even

a dot be neceffary to mark it, and if in every other inftance

that dot have the fame fignification, it would be as much
a letter as any other character ; for every mark which is

pronounced, diftinguifhing thereby one word from another,

is really a letter, becaufe, it fubjed:s to the eye what the ear

requires of the voice.—I do not however confider accents,

of which the French and fome other nations are fo liberal,"

as letters, but as notes by which the high found of par-

ticular letters may be directed.

He makes nine vowels—but there does not appear to

be any difference between the found of his fecond ^, as in

hate^ and his firft e as in het-^ except in length ; for, fub-

ftitute the laft for the firft, and the word het will make by
prolongation heet-, written at prefent hate.—His third e

as in heer^ appears to be precifely the firft i as in^/, for by
lengthening the i \n fit we makej'?//, v;x\\x.tnfeet', (beer,

bi3r\ beet, biit.,) nor can we make it otherwife.

He follows the Scotch mode of naming the confonants,

by placing before each a common vowel, inftead of adopt-

ing the more irrational plan of the Englifh, who fome-
times put the vowel before, and fometimes after the cha-

rader to give it a name : but here is the rock of error,

upon which all grammarians have ftruck, who have at-

tempted to give a rational account of the formation of lan-

M m 2 guage.
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guage. The Hebrews and Greeks led Europe into this

miflake, which prejudice fince has taken great care to pre-

fer ve. The Phenicians, and after them the Hebre \s, not

diRinguifliing fufficicntly the fimple formation of the ele-

ments, adopted words which began with the founds, with-

out confidering, in fome inftances, any relation that the

found has with the objed:. Thus X begins the name of
theoxjp^hich isalpba in the Phenician (and ^ aleph in the

Hebrew) hence the Greek name ^j//?/?^, when Cadmus in-

troduced letters into Greece.—The Z> being the firft letter

of tiiC voice of the Iheep, was reprefented among the

Egyptians, by a Elieroglyphick in the form of a Ihcep.

The * NAMES of the letters, inftead of the powers, have

been hitherto invariably ftudied; we conceive them there-

fore, not to be fimple founds, and hence the ridiculous di-

vifion of the alphabet into vowels; confonants ; mutes,

pure and impure ; femivowels and their numerous fubdi-

vifions.

The charatlers ought all to be divided into two claiTes;

VOWELS and aspirates.
A vov\ el is a letter that is founded by the voice,")" whence

its name. An afpirate is a letterthat cannot be founded but

by the breath. Of the former there are twenty one in the

Englilli Language; ofthe latter nine, making thirty letters..

7he

* I have teen afked hew we fliall be able to fpell words to each other, without naming thfe

letters— It would bethought ridiculous toalk the names of the words that compofe a fentence,

but tlie quelHons are exactly parallel, or of one form ; by this modi ihc mere jjronoundng of ilc

tuortJfioiilyisfitJj'ictent, and there is no otherfpelling ; thus a child, that reads the letters, reads

words compolcd cf them, as he reads fcntenccs compofed of words. If I were to teach a

child, not by affinity of found or reafon, but by mere repetition, to call the letter s fe-ven, the

* ten, and the x fix, to fpell the wordyi-*, it would be deemed very irrational, but it is much .

lefsfo, than the mode by which moll of the words in the Englifh language are taught ;—for

inilancc, dwlle-u—aytlb—^i—^ce—aytjh, are to be hammered, by nainc, into a child's head -

to produce the word -wbicb ! Oh, cruelty, ignorance, and lofs of time ! (See © table of

founds line 13.

f Speaking is rendering ideas audible by the voice ; ii<hifpering is rendering them audible by the
.

breath; and a perfon cannot therefore, with propriety, befaid to fpeak in a whifper. Voice

is derived from -vox a found, but we have fixed the idea to a certain clafs effounds, otherwifc

it would be as propt;r to call any fouud whatever, -voice, a$ to call by that name the particular

founds uttered bj the human organs of fpeech.
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The Characters,

Common nafal ftopt fibilsr.t {hort

aCAEIOU YZRLJVDW MND GBDfFGS KPT OH

Vowels Afpirates ^

f>«.A.^^ (-Vw'-^ rs-Arf*-* (-^w»->*|"

snaeiouyzrljvwo^mnD gbd ffs^s kpt oh.

The folloivifig charaClers cvre particularly recommended^

crnAEiouYZRLJVDiumnDGaDf resKPToii

It were much to be wifhed that one fet of characters be

ufed inftead of capitals and fmall. letters, for they only

increafe the difficulty of finding a fufficient number of ea-

fy forms, for an univerfal, or even a copious alphabet.

The fame letters made larger at the be..;inning of an em-
phatic word, or the w^hole made a larger fize, or in Italics,

would be fufficiently charaderillic. The printing letters,,

as in the third line of charaders, above, neither afcending

nor dcfcending out of the line, would render books, print-

ed in this type, the moft beautiful that ever yet appeared,

and the lines would be more diftinCl.

The written characters may be accommodated to the

others by degrees; at prefent 1 fhall make little innovation

in them.

d Pronounced
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Rules for pronouncing *" thefe letters, f (hewing the
formation of each diflind: ibund, in the En;:liili language,
to which it is thought ncceflary to appropriate a charadter*

halving a true knoivledge of ivhich^ it ivlll be impofftble to

ivr'ite incorreHly ivbatevev is heard in any language'^ con-
taining only thrfe letters \ and as impojfible to read incorrect^

ly any language ivritten in thefe chara^ers ; for, by this

method, the orthography and orthoepy determine each
other; and, if the orthography of language were to be
corrected, the pronunciation of the fcholar, would, by
reading alone, be perfectly attained by the peafant and
the foreigner ; deftroying thus, in the mojl efeciiial man-
iier^ all vulgar and local dialeds, and fitting even for

oratory, every man of good capacity and utterance.

The reader is now to reje(5l all prejudices refpeding
Names of letters, and is to ftudy only their Powers,
which in all cafes may be prolonged^ except in the ftopt vo-
cals and their afpirates ; and a good mode ofobtaining pre-
cifely the true power of each, is, to tranfpofe the letter to

the end of any word which that letter begins, then, by
repeating the word rapidly, the letter will take its proper
place, and the ear will determine if it poffefles the true

found.

Pronounciation

* Though it is faid Protltmciatlon is fuch ^:/<? Wiffyi; ;Y//«}-, nn p'wgitur, nee haurire cam fas
tjl, n'ifi •viva voce.

f It Will be obferved in the line which I fo particularly recommend, that fome of the let-

ters have been a little altered to render them more fimple, and that fome of the Charaders
are merely common letters reverfcd. The middle line of the A of the E and F have been
omitted which will render them more eafy for the type-founder, and lefs liable to blot in
printing. The V and f are the A and J inverted, the j is the E reverfed. The long S (f) fliouid

be totally omitted, it has fo much the appearance of f. The Q is the fame as the Saxon, but
rather more diflindl : the O of the Greeks isalfoa little altered in the printing letters. The
0, of the Goths, may be fomewhat altered in -writing for the fake of expedition. UWMN
are made like the fmall letters, u being the inverfe only of n, and u! of m, filling the line

with great beauty, and avoiding difagreeable angles.
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Pronounciation of the Letters

Is made by opening the mouth a very little, juft fuffici-

entto flievv the edges of the upper teeth, producing a 'vocal

Ibund low down in the throat, and fufFerlng the tongue

and lips to remain at reft, the epiglottis only being railed

by the breath, which by a contracflion of the glottis, by

thefurroundir.g mufcles, occafions a tremulous motion and

iound called voice, that can be felt by applying the fin^^ers

to the throat ; but this tremulous motion can only be felt

when vocals are founded, fo that thofe who are born deaf,

may be made fenfible of the difference, by feeling only,

and can thus difcover, when they are learning the ele-

ments of fpeech, whether or not they pronounce properly.

The Engllfh h is the afpirate of this vocal : it is a vowel

much ufed in that language, taking the place of o very

f>ften when (hort, but it was not reprefented by a charaifl-

er.—Its power may be found in the firft perpendicular co-

lumn of the fucceeding table mfun^ S3n;r«^, RaFj &c.

To pronounce the fecond common vowel, the mouth
muft be more open than for n^, but the lower lip muft not

difcover the lower teeth : the found is made in the threat,

more eafily continued, and is fuller than in pronouncing

a, and the ton7;ue is drawn back, the tip of it reftin^ on

the bottom of the mouth. It is alfo a very common vow-

.el in the Englifh language, though there was no charaelcr

afligned
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iHigned to It, The power of u may be found lii the fc-

cond perpendicular column of the table of founds, in yawn^
vznNj

—

saivj sen;—nzzc, Rnn; &c.

—

The third common vowel : the mouth muft be ftill more
open than for n the lower lip defcends a little below the

tips of the under teeth ; and the tongue muft lie flat. Its

power may be found in the third perpendicular column
in the words, yarn;—zagj—sat;—rat &c.

The fourth common vowel—The mouth a little more
fliut than for n, but the lower lip expofing ftill more the

lower teeth, and the tip of the tongue gently preffing the

under teeth. Its power may be found in the fourth per-

pendicular column of the table, in, ydl, yel ;—zephyr,

ZEFaR;

—

set;—-RED, &c.

Fifth common vowel—the mouth rather more contract-

ed than for e, but the under lip fo low as to fhew the in-

fertion of the lower teeth ; the corners of the mouth a

little extended; the tongue preffing gently upon the edges

of the lower teeth. Its power may be found in the fifth

perpendicular column, in, y^, yi ;

—

zeal, ziil;—sit;—
RIP ,&:c.

Sixth common vowel—the mouth is nearly in a natural

ftate, the lips brought rather clofer together—the tongue

drawn back a little, and the found refembles the n, but

VOL. Ill, N n the
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the Is made more in the mouth than in the throat. The

Greeks ufe two charaders for this found, though really

one is only longer than the other, and the original inten-

tion was good, becaufc the long found was denoted by the

fame charadter being marked twice^ (oo a,], and it ought

not to have been admitted as a new letter, as it indicates

thereby, not a continuance, but a difference, of found. The

ancient Greeks, as mentioned by Plato, made no diftindi-

on in the long and fhort (called now the great and little

6) nor in the long and fhort E as may be feen in the word

*2TPATEroN written at prefent STPAXHrriN. The

power of may be found in the fixth perpendicular column

in the words, y<?ke, yook;—zone, zoonj

—

sot;—
ROT) &c..

Seventh common vowel : the organs are continued in

the fame pofition as in pronouncing o, except that the lips

are fo much contradfed as to leave only a very narrow

aperture, and are much protruded.

—

%i is pronounced in

the fame manner as the Greek «. Its power may be found

in the feventh perpendicular column of the table of founds,

in the words, yew, yuu;—zez/gma, zuugma;—{ou^^^

suup;— roc>t, ruutj &c.

The eighth vocal found, is pronounced in the fame

manner as the fifth common vocal z, except that j^ requires

a more forcible effort of voice, and the back part of the

tongue rifes a little, to intercept the found, which thus

becomes tremulous. It is the vocal of the German Ci),

and of the gh of the Gaelic, Scotch, &c.—Its power is

found in the firft horizontal line of the table of founds,

in the words, /awn^ ynnnj—-jam, YARnj—-^ell, yel;
&c. Ninth

* i'arkhurll's Lexicon of the New-Tellaiuent (H.)
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Ninth vocal—The lips are fufliciently open to fliew part

of the upper and under teeth, which are nearly (hut, and
the edges perpendicular : the tip of the tongue is placed

gently againll the roof of the mouth, near the iniertion

of the upper teeth; the corners of the mouth a little drawn
up, and a tremulous vocal found produced; the power of
which is exhibited in the fecond horizontal line, in the

words, zag;—zephyr, ZEpaR;—zeal, ziil; &c—It h
the vocal of the afpirate S,

Tenth vocal—the mouth a little open—the tongue ralf-

ed fo near to the roof of the mouth, that the voice cannot
pafs between them without occafioning a rapid vibration

or tremor of the tongue. The found imitates the fnar-

ling of a dog. The afpirate of r is not in the Engliih
language, but in pronouncing gives the fame tremulous
motion to the tongue, and imitates the flight of the par-
tridge and fome other birds : this afpirate is however In

the Ruffian language, though It has no letter or character.

The power of r may be found in the fourth horizontal

line of the table of founds, In the words, /^ufF, r jf ;—raw,
Rcn;— rat;—red, &c.

I.

Eleventh vocal—the mouth a little open ; the tip of the

tongue touching the roof of the mouth, and the found
iffiiing by its fides. It Is very fimple, requiring little ef-

fort, and Is fimilar to w, except that the found of the lat-

ter paiTes by the nofe. The power of / may be found in

the fifth horizontal line of the table of founds. In the words,

/ump, LaMP;—/aw, Lcn;—/afs, las;—let, &c.
N n 2 Twelfth
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J

Twelfth vocal—the middle of the tongue a little raif-

cd; the teeth brought nearly together; the ends of the un-

der lip raifcd, the aperture of the mouth becoming thereby

more circular. This is the true French j, and is the vocal

of the afpirate//; (page 287,) exprelTed by one character,

which is the J inverted. The power of j may be found

in the fixth horizontal line of the table of founds, in the

words, ma/efty, mADjasTi;—trea/ure, trejjrj—zei^ure,
siuar. ; &c.

V .

Thirteenth vocal—The edges of the upper teeth, which

are difcernable, are placed upon the lower lip ; the tip of

the tongue nearly touches the under teeth, and a vocal

found is made, the power of which may be found in the

eighth horizontal line of the table of founds in the words,

"i^ery, vaiii;—«i;aunt vcnnT ;—vast;—fain, veen, &c.

This is the vocal of the afpirate f. Some of the ancient

latin monuments Ihew that the b has often been put for

the ij by confounding the founds, and thereby confound-

ing the fenfe of the word; as in acerZ'us for aceri;us, and

';;eneficium for ^eneficium.—The Englifh in the time of

Chaucer, wrote Jhff, 7^^» foi" ,fii've or except ; and in the

reign of Queen Ehzabeth the /was written for the i^ as

may be feen in Silencer /afe iprofave. The Spaniards,

even now in the moft polite companies, often confound

them.
D

Fourteenth vocal—the mouth is a little opened, fo that

the tip of the tongue touches the edges of the upper teeth,

and Icarcely refts upon the under teeth. Though fome

did Englilli authors give this as the YOQal of e, it is not

thus
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tluis ufed among ihe Saxons; for Dorn Is pronounced thorn

with two aiplratcs; thus alio they pronounce dau (dew)

—

Dun (to do)—DEIL (a part), &c. 1 however adopt it as

the vocal of o, and exhibit its power In the tenth horizon-

tal line of the table of founds, In the words, tbe^ d j;— /y??at,

DAT ;

—

them DCM ; &cc. People who lifp make ufc of

this found in all cafes infkad of z.

w

Fifteenth vocal—The organs the fame as in pronouncing
the 71 except that the lips are a little more protruded and
contracted ; the air is alio forced into the mouth with

more flrength, and not being permitted to efcape with

fuch facility, a hollower found is produced, and if pro-

nounced very full, the cheeks are a little expanded, and
the voice becomes fomev/hat tremulous. This is the true

vocal of the Gothic afplrate (p. 291.) reprefented in

modern Englifh by zuh, but more properly in ancient En-
glifh by hzu. JV'is fo feldom ufed in the Englifli language,

that I had doubts whether I fhould admit it, or fubftitute

the z/, as it is only neceffary in cafes where the found of
the 71 follows. It Is not however what Mr. Sheridan fup-

pofed

—

viz. the French ^ on as in oiii\ for thefe make the

fimple u as in hlue^ bhi ; Its powder will be found in

the twelfth horizontal line of the table of founds, in the

words, "Zfolf, uiuLF ;—it^ool, uiul j—-Lt'ould, uiuuld.

m
Sixteenth vocal—The lips are {hut—the found confe-

qucntly pafTes through the nofe, and this Is therefore cal-

led a nafal vowel—by fome niugitus^ from Its refembling

the lowing of cattle,—Its power is found in the four-

teenth

* Profod ; Gr«m : xiv,——

.
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teenth horizontal line of the table of founds, In the words,

«;ufF, mJF ;—waw, mzn ;

—

m^k, mAs; &c.

n

Seventeentli vocal : the mouth is a little open ; the tip

of the tongue raifed to the roof of the mouth, and the

found pafles through the nofe; this is therefore another

nafal vowel.-— Its power may be found in the fifteenth

horizontal line of the table of founds, in the words nutj

nax J—7:aught, nnn x ;— n.'iP ;---/^eck, nEK j &c,

D

Eighteenth vocal : the mouth remains open as in the

laft («) the tip of the tongue is drawn back, the middle

being raifed to the back of the mouth, and preventing the

found from iiTuing but by the nofe. This is therefore the

third nafal vowel. This found is very common in the

Englifh language, though there was no appropriated cha-

rader, but it was generally expreffed by 7ig ;is in longings

or by n as in logger. Its true power may be found in the

fixteenth horizontal line of the table of founds, in the

Avords, to«^ues, xaDz;—ha«^, had j—le?7£th, lciD0,.&c.

S

The nineteenth vocal—the mouth remains as In the

two laft, but the tip of the tongue is a little raifed by the

dilatation of the tongue behind, which ftops the found

entirely,* till the lungs have made fuch a vocal effort as to

ibrce the air between the tongue and the back part of the

-roof of the mouth, at which time the g ceafes, and, by
opening

• When the voice, hy paffng the Glottis, has filled the Cavity with air between that and
the part prclTtd by the middle of the tongue, the found ceafes or ftops, and cannot be con-

.linued as in other vowels; therefore I have called tiiis a ftopt vocal. Of fimilar formation are

i and (/, therefore of the fame denomination. Thefe three vowels can alfo be pronounced in-

telligibly, although the mouth and nofe fiiould both be ftopt.
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opening the paflage and flrongly afpirating, the k is heard.

The modern Greeks even put the laft for the firll:—the
ancient Greeks wrote Arprnros the modern akpth-
To2. The power of the g may be found in the
Seventeenth horizontal Hne of the table of founds, in the
words, ^un, can;—^all, on cl ;

—

gap;—get, &c.

Twentieth vocal—the lips mufi: be fhut, and a vocal

found made, which muft not pafs through the nofe, but
have a determination to the lips: it is there ftopt, but
when the lips open the vocal ceafes, and an effort of breath
terminates in the />, its afpirate.t The power of b, may
be found in the nineteenth horizontal line of the table of
founds, in the words, ^ut, bjt ;—^all, eddl ;

—

bat ;~
BET, &c.

Twenty-firfl: vocal—the tip of the tongue Is ralfed to

the roof of the mouth, which is a little open—the found
is alio ftopt, and the moment it ceafes as a vocal, by open-
ing the paffage to the breath and afpiring ftrongly, the t

is produced, which is its afpirate. The power of d may
be found in the twenty-firft horizontal line of the table of
founds, in the words, ^ull, D:iL ;—Jaub, dohb

j
—dark^—^ebt, det;—&c.

Twenty-fecond letter, and firft afpirate—This is formed
exadlly in the fame manner as the letter j, only it is an
afpirate, and j is its vocal. The found is very common in

the

f The I is often put for the p, and vice verfa, by the Spanifh, the Germans, the V/slfn and
titlier Moderns, as well as formerly by the Arnicnians and other Orientals 5 and by the JRo-

jnans for v.
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the Engllfh language, but 'here was no particular lettair to

cxprcfs'it, being reprefentecl in a ftrangely inconfiftent

manner byyZ?asinyZ7cll, fLX ;

—

hy/sy as in a/urance, Afu-

RAUS ;by s^ as In A/za, Afi.^; by*//, as in na//on, nEEf.in;

by ch, as in pinr/j, PinTf ;—by ci, as in iufpirion sus-

Pirnn ;—by ce^ as inOa'an, oran ;—and its vocal 7 is alfo

abmrdly. rcprclcnted by j, as in treasure ; z as in feizure
;

:r- as in Jod^/e
;

(table of founds) ^z, as in concliiy^on, per-

fucT^^on ; and where thej is written, it is always pronounc-

ed wrong, being ever preceded in pronunciation by d. , Er-

roneous applications of this found are made by the Englifh

in many inilances, in feveral languages, not only in living

ones, but even in the latin. The letter f is very com-

mon in the Ruflian, and is thus made 3 • The French

fubflitute ch; the Germans y^:^; and the Italiansy<; be-

fore e and i.—It is, as wx^U as the three following, called

a fihilant afpirate; becaufe the breath, paffmg forcibly,

makes a hifhng. This letter is the l^ (Qiin) of

the Phenicians and Hebrews ; and is the afpirate ofjW-
d'u— It is alio the sjin of the Arabians. The power of r

may be found in the feventh horizontal line of the table of

founds, in the w^ords, yZ?ut, fJT j—yZ^awl, rnnL ;—yZ?all,

fAL;

—

/7jc11, fEL; &c.

Twenty-third letter, and fecond afpirate. Let the or-

gans be difpofed exactly in the fame manner as informing

the vocal 1;, and by afpiration only, they' will be produced.

The latins called this the d'lgamma ceolicum on account of Its

figure
( I ) which now forms the (/' ) ; and, being inverted

in the time of Claudius to fignify the 1;, w^hich is its vo-

cal, (as in DiJAi, ampliajit) it appears that the

Romans, though well acquainted with the affinity, made

* Mod of the words that now terminate in t!on formerly ended in cio.-i , as may be fccn in ajl

the writings of Chaucer.
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a proper difUn^lion between their powers. The true

Ibmid ofy commences the words,ylm, enn;—^/Iill, FcnL;—fat;—3/ame FEEm; &c. in the ninth horizontal line

of the table of powers.

o

Twenty-fourth letter, and third afpirate—The tip of
the tongue is placed againft the points of the upper teeth,

exadlyinthe lame manner as in pronouncing its vocal d;

but this is only an afpirate, yet ftrong, and of the fibilant

or hiding kind, imitating exadly the hiffmg of a goofe.

The Englilli affert this to be the found of the Greek t/jc'ta,

but no nation agrees with them, and but few individuals,

among whom however is Erafmus. They may be condemn-
ed by fome for not adopting the general error, for it is

certainly an error to give two founds to one charader; and
though many grammarians conceive it, in the Greek, to be
a ftrongly afpirate T only, diftinguilhed thereby from the

more gently afpirated tau, they will find it on examination
to be tb^ for geos written beojl and pronounced rapidly will

produce theos.—People who lifp make ufe of this found in

all inftances where the s ought to be pronounced (fee d).

The power of may be found in the eleventh horizontal

line of the table of founds in the words third, eaRDj

—

thaw, onnj thsmk, oadkj—//^ane, oeeu; &c.

Twenty-fifth letter, and fourth afpirate—The tip of the

tongue muft be raifed to the roof of the mouth, near the
infertion of the teeth, as in pronouncing its vocal z, but it

muft be preffed harder, and a forcible alpiration producing
a biffing found will form the s ; the power of which may
be found in the third horizontal line of the table of founds,

in the words, yim, sanj-^aw, scnj— s,-irj &c.
VOL. III. O o Twenty-
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k

Twenty-fixth letter, and fifth afpirate—The middle of

the tongue mud be prefTed againft the back part of the

roof of the mouth, as in forming its Oopt vocal ^. It re-

quires only a flight, but fudden effort of, breath, as the

.pailagc opens from the ftoppage neceffary to form the g ;

and whenever ^ is pronounced, without being joined by

another letter, the k is unavoidably formed as loon as the^

ceafes, and the ton.;ue leaves its pofition.—^ is to be al-

ways fubftituted for the q now in ufe, alio the x when it

has the found of k, (for it has often the found of ^z,) and

for the hard c which I rejed entirely, for c is taken from

the Greek c, and this is from the Hebrew (Samech) d,

reverfed, when the mode of writing from the right to the

left hand was changed to the contrary. The c is therefore

as often ufed for j- as for k, as in peat^e, pus ; ^ranker, kad-
KJR, befides having the found of f as in, fpenal, spetal.

It was alfo ufed by the Latins for,^, as in, necleda,for nc^-

leda ; and for q w hen Ihort, as, ^otidie for .yuotidie, as

may be feen ia Terence : and it was thought proper not to

admit it here, left cuQom might continue to fupport error.

The power of K may be found in the eighteenth horizontal

line of the table of founds, in the words, <:ome, Kam;— rallj

KHCL ;—falm, KAAm j—came, KEEmj &c.

P
Twenty-feventh letter, and fixth afpirate. The lips muft

be clofcd as in pronouncing its ftopt vocal b, and by fimply

breathing with a fmall effort, on opening the lips this af-

pirate will be produced. It has the fame affinity with b

that k has with ^, and is alfo formed in the fame manner

after the termination of b. Its power may be found in

the twentieth horizontal line of the table ot founds, in the

words, /uff, p.iFj—/'all, pcd'^ j--PAn ;--piic, &c.

Twenty-
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Twenty-eighth letter, and feventh afpirate. The tip of

the tongue is placed at the roof of the mouth, near the in-

fertion of the teeth, as in pronouncing its vocal d,

A flight effort of breath only is requifite to form this af-

pirate, which has the fame affinity with its vocal, that the

two preceding have with theirs, and after the termination of

J, will always be formed in like manner. Thefe three are

called Ihort afpirates, on account of the impoffibility of

continuing them. The t has not only beert frequently

fubllituted for d by the Germans and fome other nations,

but by the Romans themfelves, as in, fe^, for fe^; and apu/-

for apuJ, w^hich arecommon in Terence. The power of/ may
be found in the twenty-fecond horizontal line of the table

of founds, in, /un,T:rnj—/alk, xnnK;

—

tan;~ten; &c,

©

Twenty-ninth letter, and eighth afpirate. This is the af-

pirate of the 'Lf , the lips requiring only to be placed in

the fame pofition, and a moderately flrong breath given,

as if going to whiftle. This afpirate is common in the
Englilh, though it had no character. It is the hiv of the

Goths, and v^^ords written in the old Saxon were with hvu^
which the Englifh have erroneoufly and affededly chano--

ed into w^.— Its powder may be found in the thirteenth

horizontal line of the table of founds, in the words, -Lt'/^at,.

oet;—w/7ile, oail ;
- w/^en, ©En;—w/jich, ©ixfj—

h

Thirtieth letter, and ninth afpirate—The mouth muft
be a lit-le opened, v.ithout any particular effort, and by
breathing a httle more forcibly and fuddenly than common,
the /?, the afpirate of i will be produced.—This is the mod
fimple afpirate. Its power may be found in the twenty
third horizontal line of the table of founds, in the words
^ut, HJT

J

—

/a^II, iiizi.
j
—H T, ire,

O o 2 Affinities
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Affinities of Letters.
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As all future improvement in orthography, depends

upon a perfed knowledge of the found of every letter, it

is neceflary to obtain them v/ith great precifion, and to Hic

them in the mGmcry
;
/or on rememberings and being capa-

ble ofrepeating ivith propriety ^ theje thirtyfounds ^ depends

theivhole art of reading; which confifts in reading letters,

not Ivords, for we only fpcak letters, and* never more
than one at a time ; but when they are rapidly connected,

the general found of a word varies as much from another,

though it poflefles feveral of the fame letters, as one word
varies in appearance from another in fhort hand. If then

we fix a certain charad:er to each found, there will be no
more difficulty in writing with a corred: orthography than

in fpeaking with one, as we fpeak letters, which form
words, that make fentences ; and I muft repeat that thus

ought we, in reading fentences, to read words, by reading

letters ; and thus will the tongue and pen exprefs every

idea with perfect uniformity.

Some letters are formed by the glottis being more or

lefs dilated f while the mouth ferves as the chamber of
found, or body of the wind inftrument ; and is expanded
or contracted, by its own adion or that of the tongue, pro-

ducing fliarper or graver tones, by a wider or narrower

external aperture through either the teeth or lips ; others

are produced by permitting the found to efcape only by the

nofe, the paflage through the mouth being ftopt by the

middle of the tongue, the tip of it or the lips ; and fome
are made by fo forcible a vocal found, as to produce tremor

cither in the throat or mouth. Afpirates are formed in the

fame manner as their vocals, with refped to pofition of the

organs, but are produced only by the breath, whence the

derivation of their name : fome afpirates depend upon fo

violent an effort of the breath that a hifling noife is pro-

duced. From
* See Digraphs and diphthongs-"-feq :

f See the theory of language, by my worthy and very uigenlous Irlend Do^or Beattie.
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From what has been already obferved, it may perhaps

appear difficult, in ivhifpering^ to diftinguilh between 'voivtl

letters a/pirated and real ajpirates ; efpecially, as the only

diftindtion 1 pointed out, was in their being vocal or afpi-

rated; but no difficulty arifes here; for, in fpeaking, there

is a lefs effort made by the breath to produce a real vocal

found than an afpirate; and in whifpering there is no dif-

ference between vowel letters and their aipirates, but that

the tirft are more flowly and faintly afpirated, while the

true afpirates remain undiminifhed in force. The follow-

ing line ihews the truth of thefe obfervations.

1. J" I vow, by G-d, that Jenkin is a wizzard.'*

2. Ai vou, bai G-d, Bat Djenkin iz a uizzard.

3. Ai fou, pai K-t, eat fcDkin ifs a uiffart.

The I ft line is written in the common manner, the 2d

is written properly, and the 3d with afpirates. If the 2d

and 3d be ijuhijpered^ no difference whatever v^ill be found

between them, except that the letters/, /?, ^, /, 3^, /j j-,

in the third line, are pronounced much more forcibly than

their correfpondent vocals in the fecond line, when afpira^

ted or ivhifpered', and it is eaiy to diftinguifh which line

is repeated in a whifper. The \Vel(h pronounce this line

with afpirates inftead of vowels, and produce a ftrange ef-

fect in fpeech. The lower clafs of the faxons are fo in-

attentive to the difference of the p and Z>, the / and d^ the

/and 'y, &c. that in Englifh they rarely fpeak without

mifplacing them ; but fome go fo far in error as to almoft

regularly put one for the other, and inftead of

Boy bring both Pails to the pond,

(Properly) Boi briD boo Peelz tu D3 pond,

(would fay,) Poi priD poth Beels tu dJ Pont.

The Irifti, in fpeaking the Englilh language, afpirate ve--

ry frequently, where there are no true afpirates j and perhaps

in

\ DivcrCons of Purlcy.
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'in confequence of the Irlfh language abounding;, like ma^-

ny others, in afpirates. One probahle caufe too of the

miftakes they commit in fpeaking Englifli, may be deriv-

ed from the fubttantive being placed in the Irifh before the

adjedive, net ofter-^ as in the more artificial language of
the Knglifh.

Much has been written by many fages ajid learned men
concerning the oriii;in of language, which has generally

been attributed to divinity, and the variety of tongues has

been conficlcred as the effed: of the confufion at Babel. I

will not pretend to defcant on the fubjedl, nor to deny fnch

authority, but will humbly premife a few obfcrvations

which will be fufficient to authorize a conjedrure rcfpe^liing

the formation, and alfo the alterations, without the aid

which is to be derived from the great lawgiver of the Jews.
We know that men in different countries fpeak different

languages.—-^but who does not know at the fame time
that the Englifh langua :e a few centuries a..o, would not

beunderftood now? and that if a fmall colony of Englifli

had been feparated from the nation in general, they wt)uld

have been taken for a different people? the n^anufadurers
of England, who never go two miles irom the place, for

generations, cannot be underfiood by a Cockney. Langua-
ges differ fo much in a few years, by the particular cir-

cumffances of the people, that there is no occafion for mi-
racles to explain the varieties ; and one half of our lan-

guage is calculated to give ideas of arts and fciences, which
have been invented during the memory of man. We have
many inflances of the invention of terms for new objeds
in the great South Sea—the Otaheiteans called agun^ tik-

tik-bou ! imitating thereby the cocking and report of the

objed; and we find among Savage nations, many things

fimilar. The languages acquired by imitation are certainly

the moft natural and expreffivej and I am confident that

the
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the language of man, was originally formed by Imitating

the objeds of nature; and the names of many anlmaU

were given by imitating the voice of the individual : we-

find this even at prefent in all languages, but particularly

in the lefs retined. Man, in a favage ftate, imitates

birds and beafts to decoy them, and by imitation alone he

forms a very extenfive fcale of founds. The founds of

the common vowels, with /, m^ n, d, we hear daily among
cattle and domeflicbeafts ; thej', z, j, 1;, b, are like the

buzzing of beetles
; f, /, -^, s, like the hilling of ferpents,

particularly the s, which might with propriety have figni-

fied the Generic name, till it became part of another ap-

pellative, and confequently a letter. In the moft ancient al-

phabets the Phoenicians, Etrufcans, Latins and Goths,

adopted the form of the ferpent for the charader of j-, whick
would have been a very expreffive Hieroglyphic. The *

of the Greeks, as p-ronounced by the Engliflji is exactly

like the forcible biffing of a goofe, and is found in very

few languages: the Englifh contains fo many of thele

buzzing and biffing founds, that forae Foreigners have cal-

led it the language of fnakes.

r imitates the fnarling of dogs, and we find nations

w^here there are no do^^^s that have not the letter r in their

languages. The afpirate of r* imitates the flight of the

pariridge and fome other birds, as well as the voice of fome

locufts: Gutturals imitate the croaking of frogs or

toads: the ftopt vocals and their afpirates are generally

joined to fome of the common vowels by animals : bee-t

the fheep

—

boiiy the dog

—

kiuiy the dove, krook^ the

raven

—

kuaaky the duck

—

piut the buzzard

—

tiu-ity

the lapwing; kuk-ku^ the cuckoo, &c. There are alfo

a great variety of founds among animals, which man
has had no occafion to adopt, in forming a language of his

own wants, as their articulation is too difficult for com-
mon

* See Page 283.
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tnon ufe, and tliere are already more than fufFicient for

every ufeful purpofe.

Indeed we find few languages which do not contain

feveral charadlers that are ufelels, and to which the fame
founds are appropriated. The Englifh contains the fol-

lowing; c which has fometimes the power of j-, fometimes

of /^
; qt which has always the power of k ; and x^ the

powers of ks^ of gz^ or z*.

Language does not require half the number of letters

made ui'e of by any nation; becaufe, were ten or twelve let-

ters well arranged, they would be capable of exprefling

every idea we have acquired, or fhould be able to invent,

Wachter in his Naturas et Scriptuvce Concordia-, endeavours

Xo Ihow that ten letters are fufficient for a very comprehen-
five language. Tacquet the mathematician calculates the

various combinations of the alphabet of twenty four letters

to be no fewer than 620,448,401,733,239,439,360,000.
Clavius however only makes them 5,852,616,738,497,-
664,000: they are both wrong; but the human mind can-

not form an idea of fuch apparent infinity of combinations,

nor could the inventive faculties of man exhauft them in

language. Hence it does not follow that the moft extenfive

alphabet would be required by the moft copious language.

We find among fome favage nations fuch a paucity of
expreffion, that they cannot be faid to have a more exten-

five language than fome beafls \ and upon which would
philofophers reafon, on the formation of language? 'i on the

beautiful, artificial Hebrew, or the confined exprefiions of

the moil ftupid of the human race? among whom a few
fyllables compofe the whole vocabulary, and exprefs all that

VOL. III. P p their

• Mr. Sheridan h:;th not only rejcded the c, q, & x, but likelvifc '.he /, which he ought to

have rerained inftead of the ezl taki n from Wilkins, which is re:;Ily nut in the Englifh lan-

guage ; but they, as pronounced by the French, is a very comn-'on vowel, ard I am the more
aftonilhcd at his not adopting it, as he knew fo well the power of_; :—But his error is uniform,

never having ufed the j even in the words occafion, okecj;>n (occazhun Shcr •.)-~adhcJ'iu!:,jdb!ij-n

(adhezhun) dccifK)u.,e>:ploJivny ctnJuJtQn—Yxoio^: ^rvm.: xlviii,-—
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their appetites crave. Shew thefe people new objeds, and

they V ill, as every traveller evinces, form new words to

exprefs them : and, if the formation of any language can

be thus proved, it is vain to look for another origin. I am.

alfo of opinion that alphabetical writing took its rife in

monofyllables, to which hieroglyphicks could not be ap-

plied, and that thefe marks becoming the fymbols of the

founds and not of the things, were regularly put for the fame

founds in thecompofition of other abftradt terms and me-
taphyfical ideas, till the fcale of marks increafed, and led

gradually to a mark for each found. Some authors, whofe

admiration of the invention bewilders them too much to

permit an examination of the principles, declare that the

difcovery is perfect, but they can only fpeak relatively y
for the alphabets of fome modern languages are fo much
more extcnfive than many ancient ones, that thefe are very

imperfe<5t if we fpeak of a general alphabet for human
fpeech, and not for particular languages. If a Chinefe

were to ftudy the Englifh, he would be eafily perfuaded

that the alphabetical mode of writing was an invention of

the Englilh, and that it was not yet perfeded, from the in-

numerable faults, deficiencies, fuperfluities, irregularities,

&c. of the wTitten language. It is fo fhamefuUy incorredt-,

that, when read as it is written,! an Englifhman cannot un-

derjlandit^^ and a foreigner reading it becomes the object

of his laughter, although, as a good fcholar, he reads it

perfedly, according to the orthography. I have often

heard the queftion " \ do you fpeak French ?** with the

anfwer " no fir, but I read and write it." The fame is

faid of the Englifh and fome other languages ; every Grang-
er to them lamenting, that the learned bodies of men, efta--

blifhed in fo many places for the benefit of mankind, fhould

fo

* Efpeciallyif th'- common vowels fliouldbc read with their varicus powers mifplaced, for

there are no marks to dclermiiie theia.
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fo long have negleded to facilitate the intercourfe of na-

tions, by rendering the mode of acquiring every language

cafy, which might be obtained as well by books as by
travelling into the different countries where they are fpok-

en, if thofe books were corrci^.

Syllables.

No word or fyllable in the Englifh language is formed
"by afpirates alone, but many fyllables are formed by what
fome of the moft ingenious call confonants, and their ar^

guments upon them fall, becaufe built upon falfe data.

Th : Sheridan fays " The terminating hie is always
'* accounted a fyllable though in ftri6t propriety it is not
" fo; for, toconftitute a fyllable it is requifite that a vow-
" el fhould be founded in it, which is not the cafe here

;

*' for though there is one prefcnted to the eye at the end^
^' yet it is only e final mute, and the bl are taken into the
" articulation of the former fyllable ; but in pointing out
*' the feat of the accent I fhall confider it in the ufual way
"as forming a fyllable."*

If Mr. Sheridan had confidered the true power of either

h or /, he would have found them both vowels, and that

together they form a perfedt fyllable, as well as /, z/, i;/,

mly nU gU dUji^Jl^ kU />/> //> w, w, z«, i^w, dn^fn, tn, Jid,

fit, /fit: If a Line of Poetry be fcanned which contains any
of the ^hovQfyllables, the reader vvill be convinced of their

being fuch, by the impoffibility of reading them otherwife.

" A wild, where weeds and flowVs promifc^ous fhoot,

" Or garden tempting with forbidden fruit.

*' Together let us beat this ample field,

" Try what the open, what the covert yield

;

The latent tradts, the giddy heights explore;%t

Pope's Effay on Man line yth.

P p 2 Properly
PagcxliT, Profod:Oram; (prefixed to his diiSlionary.)
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Properly ivritten thus.

A ualld, oeer uiidz and flourz promifkjs fuut.

Or g2ixdn temt'iD uie forbid^w f runt.

TogeDar let us biit Dis am/;/fiild,

Trai e^t Bi opw ont dj kovjrt yiild;

Da lectant trakts sagiddi halts ckfplocr, &c.

.

It is to be obferved that the word the changes Its termi-

nation a or ^ into z before words that begin with a, n, ^, e^o^

u, on account of the hiatus that muft otherwife be made, to

prevent It from Aiding into the next found, but this change

is not made in any other inftances. It is omitted totally

in Poetry when the next word begins with i.

If only one letter divides two common vowels, the three

letters form two fyllables : if more than one divide them
they alfo form two fyllables only, unlefs two other vowels-

intervene, as in ahlenefst e-hl-nes.

"Whenever two nafals, ftopt vocals, or afpirates of the

fame power follow any of the common or other vowels,

and another of thefe vowels fucceeds, a divifion of the

v;ord takes place between the double letters.

The great diftiri6lion between one fyllable and another,
,

is, that if the organs of fpeech be in their progrefs to the

pronunciation of a letter, the voice may fucceffively in the

fame flexion embrace one or two vowels, nafal, ftopt vo-

cals, or afpirates, provided thefe letters are fuch as glide

fmoothly, and one commences where another ends; and the

falling as well as rifing of that flexion may alfo embrace

one or two more of thefe letters, and form only one fyl-

lable : but if the effort be interrupted by another vowel,

ivhich ginjes a differentflexion to the 'voice, a divifion will

take place, and another fyllable be formed. Quoties vox

mutatur, toties mutatur fyllaba.

In dividing words, the nafals, the ftopt founds and afpi-

rates,
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rates, have fuch particular affinities, not only with each

other, but with fome of the other letters, that it is not

difficult to compofe fyllables which contain fix different

letters, joined by a Tingle common vowel only; but, as foon

as the voice has glided through a certain unity of founds,

every additional change becomes another fyllable. When a

word, of two or three fyltnbles, is compofed of any of the

ftopt founds and their afpirates, they are pronounced in

the firft fyllable as the organs leave thepofitions ul'ed in

producing thefe founds, and in the fecond fyllable they

form the founds as they advance to, andjuft before they

arrive at, their true pofitions; the third fyllable takes ano-

ther flexion, and is like the firfl, &c. as in gib—bak—kad—
dupt. By this, feveral hiatus are avoided, though the

fyllables divide themfelves naturally, and without effort.

There appear to be laws to govern the divifion of v/ords,

if we examine fome; for there are few nations which have
adopted a particular fct of letters, that would not make the

fame divifions if certain words w^erc prefented; again,

there are words that would not warrant any fuch conclu-

fion; therefore Vv'e mud confider their divifion into fylla-

bles, arbitrary in many inflances; and a multiplicity of rules ^

would rather perplex and confound, than enlighten.

Accents,

Ought only to be placed where a ftrefs of the voice is

abfolutely requifite, to denote a difference in the letter or

fyllable, and which would otherwife be unintelligible, or

would give a.difgufiing tone; but if words be* properly

written

It is faid, in an extraA from thejoiirnals of the Royal Society, refpecling a letter froma Jefuit

it Pekin in China (rhiiofophical Tranfadtions, Vol.59, P-'?*? 494) '"^^ "the Chinefc
" tongue counts hut about 33'? words.—From hence the Europeans conclude, that it is harren,

"monotone, and hard to underftan4. But they ought to know that the four accents called—
««/>/«^, uni feveij, chunv, eleve (raifed), /;u diminue (lejfened), jou, rentrant, (relurr.'m^)

^

*' -multiply almif ;viry -word iiitoftur, by an inflexion of voice which it is a dilEcuIt to tnJ^c

"an-
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written I think they will not be deemed neceflary upon

many occafions ; for, where the noims and verbs arc now
perfedly iimilar in their orthography, wc fliall generally

tind fuch imperfedion in fpelling, as, when correded, to

reduce the neceflity of accents to a very few Inftances; and

where they appear to be requifite, the exceptions will be

fo ealily acquired, or make fuch lirile difference in language,

that they are fcarcely worth attention : however, where

no difference is obierved in the orthography of verbs and

nouns of two fyllables, the ftrefs is generally on the firft

fyllable of the noun, and on the lafl of the verb ; but at-

tention to good fpeakers will make more forcible impref-

fions than any rules laid down, and were a foreigner to

make no difference in uttering thefe particular words

which grammarians think require accent, and the difference

of which orthography does not point out, the defed would

fcarcely ever be noticed. Th : Sheridan gives many rules

on accent, but they chiefly tend to point out the firft, fecond

or third power of his vowels, which in good fpelling would

be rendered ufelefs. He gives us many inftances ofnouns

and verbs which receive accents by habit only, no differ-

ence being marked either by fpelling or other wife. J will

give a few, which may (how that the fpelling only of the

words will be a fufficient diftindion, without any accents

being marked ; and the general rule of laying it upon the

laft fyllable of the verb, or rather, upon the common vowel

of the laft fyllable of the verb, and the common vowel of

the firft fyllable of the noun, may ferve.

Nouns

'• an European comprehend, as it is for a Chinefe to comprehend the fix pronunciations of

" the French E. Thci'e accents do yet more, they give a certain harmony, and pointed ca-

" dence, to the mod ordinary phralcs: with regard to clearnefs, let fa<S decide. The Chi-
" nefe fpeak as faft as we do, lay more things in fewer words, and underftand one another."—

From what i^ quoted we find that the accents multiply a'.mojl every word in four, but if every

word were multiplied, there would be only 1320 which is but a fniall numberto compound into

fo copious a language ; and I am certain that a perfim of good genius, who underftands the fym-

boh of fpeech pcrfjdlly, would as eafily reduce the Chinefe language to regular characflers, as

any other ; but the hieroglyphics of the language would be as unintelligible as it is at prefcnt

to the generality of that nation.
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Nouns Verbs correded

a or an Ac' cent
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Emphasis

Denotes the {Irefs of voice upon the important or illuf-

trative words of a fentencc, or upon a fentence in a dif-

courfe, but is no farther conneQed with my fubjed:, than

by the didindlions which we ought to adopt in writing,

and the following are what I would chiefly recommend.

Let emphatic words and the name of either perfon or

place, begin with a large letter, words of greater import be

in italics, and the whole word occafionally be a fize larger

than the common text; if of great importance let this

commence with a ftill larger letter. Emphatic fentences

may be diftinguiihed by italics or a larger type—In ivrit^

ingt words and fentences may have one, two or three lines

drawn under them, or writ in a larger hand, or both, ac-

cording to the force of the intended exprefTion.—The cuf-

tom of writing all nouns with capitals ought to bedifufed,

as few of the beji grammarians underiland that nouns,

verbs, and abbreviatives, compofe the whole of language.*

Much has been written by fome ingenious men on

DIGRAPHS AND DIPHTHONGS,

But if they had fpent half as much time in correSiing writ-

ten language, as they have beftowed in forming general

rules, with fuch a number of exceptions, to bring the er-

rors of written language into order, it would have much
facilitated our learning; for really a language is almoft as

eafily learnt, as the rules by which it is at prefent taught.

The appropriation of a feparate character to every found,

will utterly deftroy th€ idea of digraphs in correct writing;

and as for diphthongs theyne^uer exijled in any latiguage :

—

they are faid, by Th: Sheridan, to be " a coalition of two
" vowels to form one found—and triphthongs three"

—

but the fame organs that are employed to form one found

cannot
- Sec the EHE A ri'VEPOENTA of John Hornc Tooke.
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-ctinnot be engaged to form another at the fameinftant.

—

It would be as difficult to allow this, as to admit that two
atoms can occupy the fame fpace. No complex founds
can be produced even on inftruments, any more than com-
plex ideas by the mind—When feveral inftruments play

a note, the car either hears one found or more; if only
one it is a fimple found, if more than one, they cannot be

called a found, fimple or complex, but diflind: founds. It

is impofhble for the mind to form a complex idea: there

may be a rapid fucceliion of ideas, but that feveral ideas

can be reduced into one is an abfurdity. The Mexicans,
according to Clavigero, compounded fometimes one word
of the initials or firft fyllables of a great number of other

words, vv^hich term became very long, and comprehended
a whole fentence ; but this abbreviatedfentence gives no
complex idea^ it only gives a more rapid fucceffion of ideas

than a fentence compofed of long words. If a new found
interpofe two others in fpeech, a new chara<5ler ought to be
made ; if it do not, we ought to confider whether or not it

is a found rapidly fucceeding another, and the two or three

miftaken for one only: of this clafs many are to be found,
particularly in very ancient languages, and fome in the bed
written modern.

The celebrated Euler, attempts very ingenloufly to

prove, that a mixed found may be formed of two different

founds, bv flriking two firings together, and next to each
other, of different tone, which will prevent either of them
from its natural vibration ; that a note will be produced
partaking of each, and that if one of the firings be ftopt,

the vibrations of the other, will remain as a mixed found,

for fome moments, after which it will gradually re-

cover its natural vibrations, and give its natural found.

But the truth is, that the agitation of the air occafioned by
the firft, within the verge of the fecond, continues a few
VOL. III. Q^ q moments



3o6 C A D M U S.

moments to mix with the agitations of the air made by

this iecond, and the mixed found dies as the firft ceafes : the

mixed vibrations occafioned by the continuance of both

firings, will be as much a compound found as if one of

the firings were to be ftopt; but this found, though differ-

entfrom the two others, becomes a diftindt and fimplefound,

as much as purple, produced by a mixture of blue and

red, becomes a diflindl colour. If however I wave all this

and admit that a diphthong can be produced by fwo per-

fons founding tivo different vowels, at the fame time, as

the derivation of the word literally imports, it does not

thence follow that I fliall grant a diphthong zdin pojjibly

be made by the fame perfon.

In Compoftng

Either poetry or profe, attention is paid to the facility of

littering whatever is written, but without knowing that

the founds depend upon certain letters which glide fmooth-

ly after each other ; for there are fome that cannot be read

after particular founds without difficulty. The poet is

directed by the ear, for the words are generally compofed

offuch clafhing materials, that if they were read as they

appear the melody would be entirely defeated ; and if

rhyme be examined, we fhall find, provided the words

be properly fpelled, exadly as much refemblance in the

appearance as in the found.

Poetry requires a certain number of fyllables or variety

in the voice confonant with the time required in mufic,

and not only feeks, when the fubjedt demands, the moft

euphonical and flowing words, but thofe whofe divifions

and emphafes correfpond with each other, and with the

general tenor of the fubje£t, whether quick or flow, foft

and cap[ivating—flowry and enchanting—fonorous and

elevating
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elevating—or rough and terrific. Such words ought aU
fo to be chofen as when repeated neceiTarily produce in

the features the paffions dictated by the theme, and the

hearer fhould be led along by its variety. As all words
are not, in certain iituations, calculated for particular fpe-

cies of poetry, authors have taken many liberties, and
have changed, not only the meafure of the word but fome-
times its accent. Poetry has thus tended, in the opinion
of fome, to correct the emphafis, and is thought in all

languages, particularly the dead ones, to preferve a know-
ledge of the true found of words.

It is, by no means, my intention to dwell upon thefe

fubjeds, fome of which would require diftind: treatifes,

and the world hath already been favoured with feveral, by
many ingenious men, (Thomas Sheridan, Noah Web-
fter, &c.) but I was obliged to purfue particular ideas

into thofe devious paths. I mufl: now fay a few words on
the Hieroglyphicks of'writings among which I cannot but
rank what are (improperly) called ihtjiops [and ought ra-

ther to be termed Jyml^o/s of 'variation in fpeech^\ as well

as the t Arabic numerals, chemical chara<3;ers, andaftro-
nomical figns, &c.

Stops,

Many Chinefe words have different meanings accord-

ing to their different J tones ; and fome of our flops

Q^q 2 which
* As letters denote the component parts of words, the agophasis or agophoniks denote

the pitch or key and tone of the letter, word, or fcntence ; the flexions, force, and various

meanings whitli are to he derived from cadence ; and are to the letters in reading what the

flats, {harps, refts, &c. are to the notesin mufic.

-|- Edward Gibhon obferves (in his Hiftory of the decline and fall of the Roman Empire, Vo!.

V. page 321.) that " urder the reign of the Caliph Waled, the Greek language and charadters
«

' were excluded from the accounts of the public revenue. If this change was produdive of the
" invention or familiar ule of our prefent numerals, the Arabic characters or cyphers, as they
' are commonly (lyled, a regulation of office has promoted the moft important difcovcries of
" arithmetic, algebra, and the mathematical fciences."

'

" According to a new, though probable notion, maintained by M. de Villoifon (Anecdota

GrcEca, torn: ii: pag. 15-, 157.) our cyphers are not of Indian or Arabic invention. They
were ufcd by the Greek and Latin arithmeticians long before the age of Boethius. After the

«xtin(5tion of fcience in the weft, they were adopted in the Arabic vcrfions from the original

M. S. S. and refored to the Latins about the XI. century."

^ See note page 301.
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which fcem calculated to command time, give a difFerent

tone to the voice; the notes of interrogation and exclam-

mation are of inch importance as to give a different mean-
ing to the fentence; the Spaniards invert them before, as

well as place them after the fentence in theip eorret^ edi-

tions, and that rule ought to be adopted in all writings,

otherwife it is impoffible to read them properly the firft

time? who would think of marking a fentence in parenthefe

"with only one mark of a parenthefis? or a fentence of ex-
pofition by only one crotchet, or mark of a parathefis ? and
it is as ncceffary to adopt the Spanifli mode in writing

the Erotefis^.— ? and Ecphonefis !— ; A mark of Irony
fliould be invented, for its ufe muft be acknowled^^ed, by
thofe who are acquainted with language; and it fhould,

like all the rell, be placed before and after the fentence

( + ) this mark may ferve. A character to fignify the de^

preffion of the njoice in fentences fpoken afide, as in plays,

dialogues, &c. ought alfo to be made to include the fen-

tence; and not w^ite the word (afide) at the end as is

now done. At prefent a perfon reads a long fentence

aloud, and ftoppin 2; fliort at the end with furprife he
whifpcrs '•this is afide\ This mark \- -] will anfwer, and
may be called a Kaluptophafis. Quotation may be re-
prefented at prefent by two inverted commas "• ** and
the fpeech of any character in an author by one «- 1'

which mark may be denominated a Profepopeia.

Erotefis

—

Erootefis—Note of Interrogation 5 ?

Ecphonefis, Ekfoonefis—note of admiration or

exclamation, - - _ « « | \

Parenthefis—Pareneefis, - -.
( ]

Crotchet

—

Krctfjtor Parathefis—P^r^^^/^j-, [—

]

Quotation—Kuoteefan, - - "— »»

Profepopeia
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Frofepopela—adion of making a fpeech for

another, _ - «

x\ccQnt—Jk/ht,

Hyphen~//7?/PA/,

Synihefis

—

Sin^efis

Comma—Komnaa,
SQm\zo\onSemikolon^

Colon

—

Kolon^

Period—PzirzW—full ftop or pundlum,
Apoflrophe— J/>o/?/o/^ or mark of elifion,

Caret — wanting,

Ailerifks, .

- - *

Hiatus,

Zugoma-r-BRACE or tie,

Irony— /4/ro«/,

Kaluptophafis

—

Kaluptofafis-—to he. fpoken afide? [--
'Em\A\2i(iSy Eififafis, Kxprefled in writing by one or

two lines, under the word or fentence—in printing, by
italics or large letters.

References may be made by figures, different alphabets,

or arbitrary marks of any fort, that do not interfere with
thofe that may be adopted in general, as agophonicks.
By fome it has been thought neceflary to appropriate

fymbols to the paffions and geftures. But the difference

of characters and adions in men, would render fuch an
attempt lefs ufeful than might at firft be fuppofed

; the
geftures that are natural in one cafe, would be buffoonery
in another, and it would be as difficult to reconcile opini-

ons in this refped, as to join a Harlequin to a Burgomaf-
ter.

On
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On teaching the SuiiD, or Deaf and confiquently Dumb?
to Speak.

THE difliculties under which thofe have hi])oured, who
have attempted to teacli the furd, and conlcquently

dumb to Ipeak, have prevented many from engaging in a

labour that can fcarcely be exceeded in utility ; for fome of

thofe to whom nature has denied particular faculties have

in other refpedis been the boafl: of the human fpecies; and

whoever fupplics the defects of formation, and gives to man
the means of furmounting natural impediments, muft be

confidered as a benefa<flor. There have been many fuc-

cefsful attempts, in divers nations, to procure to the deaf

and dumb the modes of acquiring and communicating

ideas.—The methods however are flow and imperfei^l.

—

The written and fpoken languages are fo different, that they

become to fuch pupils two diftind ftudies. It is necefl'ary

that they acquire a knowledge of objeds, by feeing their

life, that they alfo become acquainted with the feveral

words which when written become the reprefentatives of

thefe objeds, and befides the difficulties which prefent

themfelves in pronunciation, they are to remember that

the different words which are written, and fometimes

w^ith nearly the fame letters, are of different fignification

;

and in fpeaking require different pronunciations of the

fame chara6ler-^-this is an obftacle that cannot be poffibly

avoided by the prefent mode of writing, and the langua-

ges become as difficult as Hieroglyphics.

Some of the difficulties of acquiring a lang lage when

deaf, may be conceived by thofe that are experienced in

learning foreign tongues, where they are not commonly

fpoken, although aided by tranflations and didionaries;

but
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1

but the man that hears nothing, has not the advantage of
a child who learns by the conftant chat of his parents and
attendants, and who can obtain no pleafurcs but through
the medium of fpeech—he hears and is conftantly learn-

ing—to teach him is the amufement of every one; but the
deaf receives his Hated leffons, difficultly and feldom.

There is no book which by the figures or drawings of
things have appropriate terms, nor is there a language
which has appropriate charadters.—The more I revolve

in my mind this fubjed:, the more I am aftonlQied that

even the mod improved nations have negletled fo import-
ant a matter as that of corred:ing their language; 1 know
of none, not even the*Ttalian, that is not replete with ab-
furdity ; and 1 lliall endeavour to fhew the facility with
which the deaf might be taught to fpeak, if proper atten-

tion were once paid to this important point.

I have attempted to (hew that in the Englifh language
there are thirty charaders, and muft fuppofe a f didio-
nary according to this fcheme of the alphabet, upon
which I mean to build

the Method of teaching the Surd and confequently

Dumb tofpeak.

It is neceflary to examine firft, whether the dumbnefs
be occafioned by merely the want of hearing, or by mal-
conformation of the organs of fpeech. If the latter there

is

» '« Ciafcheduro fa, che, come, non v' e cofa, che piu difpiaccia a DIo, che ringratitiidine
tdinoffervanza de' fuoiprccetti ; COS! non v'e niente che cagioni maggiormente la defola-
zione dell' univerfo, che la cccita, e la fiiperbia degli uomini, la pazzia de' Gentili, I'ignoran-
za, e I'ofrinazione dc' Giudei, c Scifmalici."

Correfted.

Tfiajkeduno fa, Ichorac, non y' e cos^, ke piu difpiulfsa a Dio, ke I'ingratitudine cd Inosjfr-vanlsa
Atixxoi prectfrtii ; cijl r\on V c xiicme te Ladjioni madjorv.enitti \a d.Joiatfone dell' liniverfo, if la
tfetfiia, e la fuperhia del*i tmini, \afaff:a dc' DJcnIili, Vinioranl/a, e 1' ojihiatftons dc Djudeei, C fiz-
tnatitfi.

t Mr, Sheridan's or Dr. Kenrick's may give fotnc aid, tilJ a dicliooary be publidied upon thl»
plan.

• Requires a new charader (the afpirate of /)
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is no cccafion to proceed, but if the former be the caufe,

the method of attempting to remove fiich an impediment
n-.ay be purfucd in the following manner.

ift, They muft be led, if young, to attempt to pro-

nounce, by imitating the motions of children in fpeaking,

and, as every thing at firil would appear to them unniean-

ing, a child v>'ho can fpeak muH: be told to pronounce the

letters, which you defire the deaf child to learn. If you
fucceed with difficulty, to prevent difcouraging the deaf,

the child who fpeaks muft be made to pronounce flowly,

diftindly, and with many repetidons, that the deaf may
fuppofe the other to be in the fame predicament; but if you
have two deaf perfons to teach at once, the firll lefTons only

need be given in this manner, for the progrefs of boLh will

be at firft perhaps much alike.

2dly. The pupil muft be not only fenfible when he

makes the proper found himfelf, but muft alfo be able to

diftinguifli thefe founds in others. In teaching to pro-

nounce, you muft open the mouth, and fliew the fituatioii

of your tongue as nearly as you can, then difpofe your lips

in fuch a manner as to give the faund, making apparently

a more forcible exertion than common. The pupil will

try to imitate it. He will make no doubt a found of fome

fort, either vocal or afpirate—If that found be contained

in the language you mean to teach him, point immediately

to the letter which you find is the fymbol, and repeat it

fo often, that he can neither forget it, nor have any idea of

the fymbol without that found, nor of the found without

the fymbol—If the found be vocal let him feel at his own
throat, and at yours, that he may be made fenfible by

the external touch that the founds arc the lame, and he will

Tvith more facility be enabled to give the afpirates by pro-

nouncing them without a tremulous motion in the throat,

Vi^hich is the fole external mode of learnhig him the dif-

ferencQc
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ferencc. When you teach the afplrate of any letter by n

-finiple breathing, the organs being fomewhat limilarly dif-

pofed, he perhaps may ftumhle upon another vocal or af-

pirate : if fo, {hew him the letter he obtains by the error,

as if you had no intention, in that inflance, to teach the

letter in affinity with the laft; and let him repeat the found,

whether vocal or afplrate, till he is perfedly acquainted

with it, and the appropriated charader. You muft then

turn to another, taking care, that while he acquires, he
does not forget, and let him often repeat them. When
you have proceeded through the greateft part of the letters

in this manner, and find that either the vowels or af-

pi rates which correfpond to each other are wanted, you
muft take fuch as it would be proper to begin with, and
I think that none would ferve better than v—f; j—f; z

—s; D—5; in which, if the pupil be fenfible, he will foon

difcover a connection, and will be induced to fearch for

the fame affinities in the other letters, whether the lan-

guage he learns contains them or not—It will be neceflary,

according to the age and difpofition of the pupil, to ufe

different methods of difpofing his organs; not only by
letting him feel, how your tongue is railed to the roof

of your mouth, pufhed forward, deprefled, withdrawn,
&c. but alfo to difpofe his, by your fingers, and have a

looking glafs always prefent, to fhew him wherein he errs

in not juftly imitating you; and alfo to let him fee when
he is right in his eflforts. This will teach him what is

neceffary

3dly, To know what others fay, when they converfe

with, or afk him any queftion. This is the moft difficult

in teaching the furd, becaufe moft of the letters are formed
in the mouth and throat, out of fight; and here vifion alone

obtains the meaning. The mirror, however, will facili-

tate much the mode of learning what others fay, by the

VOL. III. R r deaf
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deaf man's converfing with himfclf before it, but in pre-

fence of h': teaclier, to prevent his making miftakes, in

the formation of the true founds : and there are more

guides in acquiring what words are fpoken by others, than

people in general imagine ; for fo many of the letters which

make a viiible cfFedt upon the organs, in their formation,

enter into the compofition of words, which may indeed

contain many that do not make much effeO:, that if all

the former were written down, it would give to the eye,

a kind of fhort-hand ; and is almofl: as eafily caught by

the watchful eye of the attentive deaf, as fhort-hand with-

out vowels is read by the experienced flenographer. Both

arts require long practice, but both are very attainable.

When he has learned the true * founds of the thirty let-

ters, in the Englifli language, he will be capable of read-

ing as well as of fpeaking, and he ought to have a cata-

logue of objeds, defigned or reprefented, that he may af-

fix proper ideas to proper terms.^—Thus a child may be

taught to read, to fpeak, to underfland others, to write, and

obtain a knowledge of things at the fame time.

The greateft difficulty that the deaf have to furmount,

in making a quick progrefs, in general converfation, has

been the want of a proper didionary, or, rather, of a pro-

perly written language; for if they pronounce the letters

well, and attempt to join them, fo as to read v^^ords as they

are now wTitten, it would be unintelligible.—The didi-

onaries of Dr. Kenrick and Mr. Sheridan, would very

much aiTift at prefent, for the deaf fhould have an oppor-

tunity of acquiring the founds of words, whenever they

were difpofed to learn, without being obliged to have re-

courfe to others : but there are many defects, as well as

jnitlakes in Mr. Sheridan's, and though I have not feen

Dr. Kenrick's, I know the manner, and it mull alfo be de-

fedive,

• See tlic preceding diflertation Page aSo ct feq:—alio the table of founds.
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fedlve, becaufe in neither work, have letters been invented

for the founds not before reprefented.—If the dumb had

the advantage of learning a language properly fpelled,-

every time they read in a book, the founds would be im-

prefl'ed upon the mind, and reading would offer an eternal

fource of improvement, both in corre<5i: fpeaking, and in

matter ; and thus might a perfon, who had once learned

his letters, be capable of reading every thing corre^ly,

and a child would not have to learn a language in merely

learning to read ; thirty founds only would be required,

and he would have no idea of the pofTibility of fublHtut-

ing a wrong letter in writing, for one which he could

properly pronounce ; thus, fpelling would not be a ftudy

in writing. I fpeak now, not only in favour of the deaf

and confequently dumb, but of all others, who have not

yet learned to read. Some of thefe ideas I have often re-

peated, but repetition is admiflible, when we confider with
how much difficulty truth is made to grow in a foil where
prejudice has permitted error to take deep root.

Many of the dumb learn to communicate by their fin-

gers, forming an alphabet, by pointing at each finger, by
fhutting them feparately, by laying various numbers of
fingers upon the other hand, firft on one fide, then on the

other, and by different figns, paffing through the whole
fcale of founds—and compofing words by vifible motions*

which are agreed upon by a friend. They alfo write, and
learn the meaning of things, by referring to the reprefen-

tatives of words inftead of the words themfelves, and the

meaning of things v/ould be as eafily taught by this mode
as by the ear, provided there were as much repetition in

one cafe as in the other.

It is necelfary, that the dumb have each a book, in

\vhich fhould be written under proper heads, the names
of familiar objects, and under them thofe things which
have a connedtion, beginning v/ith genera, and defcend-

ing to fpecies. R r 2 It
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As the pupil will be taught to read, to fpeak, to write

and underfland things at once, the teacher fhould force

him to leave no name unpronounced, unwritten, or un-
read; and the pupil fhould be, at the fame time^ taught to

obferve the motions made by the organs of fpeech in his

preceptor, and likewife to examine his own in a glafs, and
to draw the objedl, which may be done in a book either

arranged according to the ufe of the thing, or put promif-

cuoufly with its name written under; and if the word be

incorredly fpclled, to write it properly befides, or look in

one of the corredled di£tionaries. All thefe methods will

imprefs his mind fo ftrongly, that he will feldom have oc-

cafion to refer to his book ; and by this method he will

alfo attain to a great proficiency in drawing.

The adions and pafTions fhould be ad:ed to the pupil,

and no movement made without Ihewing its meaning,
and noting it down by writing, that words may increafe

in exadt proportion to the increafe of knowledge, and the

progrefs which aftudent will make by this method will in

a fhort time be aftonifhing.

If a teacher were to undertake the inftrudion of feveral

at once, which would indeed be moft advifeable, it would
be exceedingly proper to procure as many prints or draw-
ings of common objects as could be had, and even of the

fame objects in different poftures and pofitions, with the

name and adion written beneath, and thefe arranged un-
der different heads according to their relation to each other.

The walls of the room might be covered with them,
fcreens, port-folios and books alfo contain others, to

which they might conflantly have accefs. Colours

ought alfo to be painted infquares, with their names at-

tached, after them the {hades and the various colours ob-
tained by mixing fimplc bodies. They ought alfo to go
through various courfes of natural hiflory, natural and ex-

perimental
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perlmental philofophy, including chemiftry, by which they

will fee the extenlive variety that even artificial mixtures

and combinations of bodies will produce. The names,

the proccflcs, and rchilts (hould be written, that nothing be

loft. Space and time fliould be meafured, and ail the

parts of difcourfe made familiar by examples, as a fenfi-

ble man would fee occafion.

The utility of attempting to teach the dumb to fpeak,

has indeed been difputed by many, not only on account of

the difficulties which are judged infurmountable, the im-

perfe<St manner in which the pupils articulate, and the

difagreeablejioife they make in endeavouring to pronounce,

but alfo on account of the difficulty with which they un-
derftand what others fay, and more efpecially when they

can be comprehended fo well by writing, and made ufe-

ful members of fociety by drawing.—The imperfed:

manner in which they fpeak depends not upon the pupil,

if of commion capacity, but upon the teacher ; and I am
confi<lent, from fhort trials I have made, that the art is to

be perfectly obtained by the foregoing method. The
difficulty of underftanding what others fay I have already

confidered (page 313 art. 7^d) and though writing is a very

necefTary qualification, yet pen and paper are not always

at hand. Drawing I approve of, as ufeful to every one, and
perhaps more particularly fo to a perfon whofe want of

natural faculties deprives him of many fources of amufe-

ment. But fpeech is fo ufeful upon every occafion, that

to attain it is to facilitate the very means of exiflence: for

if a deaf man was even always provided with a book and

pencil he would often meet with perfons who could not

read, and one fentence if only imperfeQly fpoken would
convey more meaning th'an all the gellures <ind figns

which would be made.

A deaf
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A deaf perfon not perfediy fkilleJ in reading words
from the lips, or who lliould afk any thing in the dark

would be able to procure common information by putting

various queftions, and by telling the perfon that, as he is

deaf, he rcquefts anfwers by figns, which he will direct

him to change according to circumftances.—If he had loll

his way, if he enquired for any one, if he wanted to pur-

chafe any thing, and in all the common occurrences of life,

his fpeech would be foufeful, that it would certainly more
than repay the trouble of obtaining it; efpecially as it

would be a mode of facilitating every other acquirement.

WILLIAM THORNTON,

N^ XXXIV.

Ohfewations on the Theory of Water-Mills^ (cotitimied:

from page 1 9 3J by W. W a r i k G . -

Head, April ^^ IN C E the Philofophical Society were pleafed
5thi7y3- ^^ J.Q favour my crude obfervations on the theory

of mills with a publication in their tranfadlions, I am ap-
prehenfive fome part thereof may probably be mifapplied.

It being therein demonflrated, that, *' the force of an
invariable flream impinging againft a mill-wheel in mo-
tion is in the fimple dire<5l ratio of the relative velocity,"

fome may fuppofe, that the effed: produced, fhould be in

the fame proportion, and either fall into an error, or, find-

ing by experiment, the effect to be as the fquare of the

velocity, conclude the new theory, to be not well founded;
therefore, I wifli there had been a little added to prevent

fuch a mifapplication, before the focicty had been troubled

with the reading of my paper on that fubjett
j
perhaps,

fomething like the following.

The
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The maximum efFe^t of an underfhot wheel, produced

by a given quantity of water in a given time, is in the

duplicate ratio of the velocity of the water. For the eje5l

muft be as the impetus adling on the wheel, multiplied in-

to the velocity of the wheel. But this impetus isdemon-

ftrated to be, fimply, as the relative velocity, [Prop, i,

page I \6\ and the velocity of the wheel producing a max-
imum, being half that of the water, [by Prop, II. page

147.] is likewife as the velocity of the water: therefore,

the power ading on the wheel multiplied into the wheePs
velocity, or the effect produced, muft be in the duplicate

ratio of the velocity of the water. Q^ E. D.

Corol. Elence the efFed: produced by a given quantity

of water in a given time, will be as the height of the

head, becaufe this height is as the fquare of the velocity.

This alfo agrees with experiment.

If the force a£ting on the wheel, were in the duplicate

ratio of the water's velocity, as ufually afferted, then the

effeifl would be as the cube thereof, when the quantity of

water and time are given ; which is contrary to the refult

of experiment.

When I attempted to compute the power, &c. of DoQor
Barker's or James Rumfey's mill, as at page 185, the

following fimple demonftration of its equivalence to that

of theunderfliot wheel, with the fame quantity and fall of

water, had not then occurred, viz.

A6lion and re-a€tion are equal, &c.

But the underftiot wheel is propelled by the aSlion^ and

the rotatory tube by the re-adion of the fame agent or mo-
mentum.

Therefore their mechanical effeds muft be equal.

The ading and counterading forces which originate

infide the tube, not being from any external impulfe, can

be no exception; becaufe, in any body, or fyftem of bodies,

the
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the mutual actions and readlons of the parts on each other

do not alter the motion of their common centre of gravity.

[Newt. Princip. B. i. Law 3, and Corol. 4.]

Hence the increare of power from the centrifugal force,

multiplied into the augmentation of velocity thereby oc-

cafi(med, juft equals the force neceffary to move the water

into its fpiral direction ; which correfponds with what was
before deduced from a different calculus.

Note under the head Areaofthe Apertures^ page 192,

the refulting equation, which, by inadvertently ufing a

AV AV
for 2a, &c. is — {hould be ; and, of

8.924Vh i8.47Vh

Gourfe, the number 8.924, in rule 4th page 193, fhould be

18.47; ^^^ ^^^^ overfight does not affed any other part of

the calculation.

Philadelphia 4th 4mo. 1793.

Wm. WARING.

N°. XXXV.

An Improvement on metalic Conductors or Lightenihg-rodsy

ma Letter to Dr. David Kitt^'Ruouse^ Pre/ident of
the Lociety^ from Robert Patterson of Fhiladel-

phia,

^3" This Paper nvas honoured ivith the Magellanic Pre^

miunh by an Aivard, of the Society in 'December 1792.

SIR,

Read Nov. "¥7* ROM thc inftanccs which now and then
J, 1790-

Jj occur of houfes being ftruck with lightening,

that are furnifhed with metalic condudors, and the fre-

VOL. III. S 8 quent
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quent Inilances of tbcfe condudors having their tops melt-

ed otf by a ftroke of Hghtening, it appears that this admi-

rable contrivance for guarding houfes againft the danger-

ous effeds of lightning is, infome degree, ftili imperfedt.

Some improvement fcems yet to be wanting at both ex-

tremities of the rod—at the upper extremity, to fecure it

againft the accident of being melted, which renders it af-

terwards unfit to anfwer its original intention, viz. draw-

ing off the eledric fluid, or lightening, from the paffing

cloud, in a filent, imperceptible manner; for it is only

pointed conductors that pofTefs this property—and at the

lower extremity, to afford a more ready paffage for the

fluid into the furrounding earth.

The firft of thefe intentions, would, I am perfuaded, be

effedually anfwered, by inierting in the top of the rod a

T^'itZQ oi black-lead^ of about two 'nches long, taken out of

a good pencil, and terminating in a fine point, pro-

jecting but a very little above the end of its metalic

focket; fo that, if the black-lead point fhould happen to

be broken off by any accident, of which however 1 think

there can be but little danger, ftill the point of the rod would

be left fharp enough to anfwer the purpofe of a metalic

condu<Stor.

This fubftance is well known to be infufible, by the

grcateft heat, and hence its ufe in making crucibles; nor is

it evaporable, as remarked by Cronftedt, in his mineralo-

gy feCt. 231, except in a flow calcining heat, to which it

could never be expofed on the top of a lightning-rod.

At the fame time its power as a conductor of electricity

is perhaps equal, or but little inferior, to that of any of

the metals. A line drawn on a piece of paper, by
a black-lead pencil will, as I have often experienced, con-

du<^ an electric explofion leemingly as well as a fimiliar

line
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hue of gilding would do, and that without ever loofing

its condiiding power, which is not the cafe with gilding.

The ffcond intention is, to facilitate the efcape of the

eledtric fluid, from the lower part of the rod into the fur-

rounding earth. It is, in many cafes, impracticable, from
the interruption of rocks or other obftacles, to fink the

rod fo deep as to reach moifl: earth, or any other fubilance

which is a tolerably good conductor of eledlricity. Nor
even if this were practicable, would it, I prefume, be

alone fullicient to anfwer the defired intention. Iron,

buried in the earth, and efpecially in moifl earth, will

prefently contract a coat of raft, which will continually

increafe till the whole is converted into ruft: but rufl of
iron, and indeed the calx of all metals, is a 7ioii-condiiSJor^

or at moft but a very imperfeCt conductor of the eledric

fluid. Hence it is eafy to fee, that in a few years after a

lightening rod has been ereded, that part of it which is

under ground will contribute little or nothing towards the

fafety of the building. Befides, the furface of this part of
the rod is toofmall to afi^ord an eafy and copious difcharge

of the electric fluid into the furrounding earth, when this

is but an imperleCt conductor.

As a remedy for thefe defeCts, I would propofe, that

the part of the rod under ground be made of tin, or

copper, which are far lefs liable to corrofion or rufl, by
lying under ground than iron. Or, which perhaps would
anfwer the purpofe better, let this part of the rod, of what-
ever metal it be made, be coated over with a thick cruft of
black-lead, previoufly formed into the confidence of pafte,

by being pulverized and mixed with melted fulphur (as in

the manufaCtury of the ordinary kind of black-lead pen-
cils) and then applied to the rod while hot. By this meanS)

the lower part of the rod would, I apprehend, retain its

conducing powers forages, without any diminution.

S s 2 In
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In order to increafe the furface of the lower part of the .

condudor, let a hole or pit, of fufHcient extent, be dug

as deep as convenient ; and into this pit, let there be

put a quantity of charcoal, round the lower extre-

mity of the rod. Charcoal pofleffes two properties

which, in a peculiar manner, fit it for anfwering the pur-

pofe here in view, (i) It is a very good conductor of

cledricity, and (2) it v ill undergo little or no change of

property by lying ever fo long in the earth. Thus might

the furface of that part of the condudor, in contad with

the earth, be increafed with little trouble or e^pence to any

extent at pleafure ; a circumftance which every one ac-

quainted with eledrical experiments, mull acknowledge

to be of great importance to the end here propofed.

Whither the above hints may merit a place among the

communications from candidates for the annual premium,

is humbl) fubmitted
.

By yours, &c.

PHILO FRANKLIN.

N". XXXVI.

An eafy and expeditious method of dijfipating the noxious-

Vapour co7mnonlyfound in Wells and other Jubterraneous

places^ by Ebenezer Robinson, of Philadelphia.

Read Nov. AFTER various unfuccefsful trials, fa detail
3d, 1786.

J-^ of which has been already communicated,)

I w as led to confider, how I could convey a lar^^e quantity

of frefli air, from the top to the bottom of the well; fup-

pofing that the foul would neceflarily give way to the pure

air.—With this view I procured a pair of fmiths bellows,

fixed
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fixed in a wooden frame, lb as to work in the fame manner
as at the forge. This apparatus being placed at the edge
ofthewell; one end of a leathern tube (the hofe of a fire

engine,] was clofely adapted to the nofe of the bellows, and
the other end was thrown into the well, reaching within
one foot of the bottom. At this time the well was fo in-

fected, that a candle would not burn at a fliort diQance from
the top; but after blowing with my bellows, only half

an hour, the candle burned bright at the bottom ; then,

without further difficulty, I proceeded in the work, and
fm idled my well.

Wells are often made in a very flight manner, owing
to the difficulty of working in them, and there have been
feveral fatal inftances of the danger attending the work-
men; but by the above method, there is neither difficulty

nor danger ia compleating the work, with the utmoft fo-

lidity.

It is obvious, that in cleanfing vaults, and working in

any other fubterraneous place, fubjeit to damps, as they are

called, the fame method m.ufl: be. attended with the fame
beneficial effed:.

.

m XXXVIL

A 7tiethod of draining Ponds in level Grounds
-^ fy Jlsse

HjGGiiNS, of Delaware. .

Read July A T a certain diftance belo v the furface of tlie
15, i7v>

J-\ eanh, there is a ftratum of loofe fand, which
freely admits the pafTage of water. This ftratum is at

various depths, in diiferent elevations j but it will be ge-

nerally
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nerally found, that lands mofi: fubjed to ftagnant ponds,

have but a fhallow ftratum of clay, over the fand.

All that is ncceffary, therefore, is to dig a pit In the

bottom of the pond, till you arrive at this Aratum of

fand, when the water will be immediately abforbtd, and

the pond empiied. Should there be too much water to

permit a hole to be dug within the pond, it may be made
at the edge of it, the communication afterwards made
by a trench. It would be prudent not to make the

fides of the pit fo fteep, as to prevent cattle from getting

out, fhould they happen to go in.

The writer does not pretend to be the original author of

this invention ; the idea was fu^gefted to him, by feeing

it pradiled by a farmer, who enjoyed the benefit, though

he did not appear to know the caufe

N^ XXXVII.

Obfervations on thefe'verity ofthe'winter\yy(^^ i ySo, fy the

Rev.NlATHEW Wilson ofLeivis, dated 22d June ijSo,

Read Jane T~^ H E cxtremc cold made great devaftations
^^^^'

JL on the animal and vegetable kingdoms. Such
obfervations as were in my power to make, are,

1. The moles generally perirhed,many were found dead

above ground.

2. The bees are almoft all deftroyed, but few hives have

efcaped.

3. The frogs fuffered greatly, it is fuppofed that at leaft

two thirds of the fpccies were cut off.

4. Our fhell filh of all kinds, that run in fhoal waters,

were deftroyed ; after the thaw the air was infeded by

their putrifaction.

5. Bugs
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5. Bugs, mufketoes, &c. See. have generally died.

6. The grafshoppers I lufpe£t are gone, not having yet

feen any.

7. Some fnakes yet live, but they are not fo numerous
as formerly.

A multiplicity of bufmefs prevented me from extending

thefe obfervations; but if I had had leafure, I {hould

doubtlefs have difcovered many more anim^als and infedts

that fufFered from the fame caufe.

8. I muft add fomething remarkable refpedling fifh,

though I know not whether to refer it to the cold or fome
other caufe.

From 14th to 24th of May after continued eafterly

ivlnds, fifli were driven on the coafl: in fuch abundance that

in Rehoboth only two or three hundred bu(hels were
daily collected and eaten by the people. Seme feemed
at firft to be alive, but far the greater part were dead,

and many had one eye picked out by the birds while
floating on the water. The found, or air bladder, of them
all was remarkably diftended, fo that they could not fink

in the water; this feemed to be the caufe of their death.

Thefe fiih were generally fea crocus, a few cats and fome
fea trout.

The vegetable feems to have fufFered more than the ani-

mal kingdom.

Rojhnary^ of which there were many large and
flourifhing hedges, is totally extinct.

The Pink is deftroyed, except a few fmall roots, co-

vered with leaves, in narrow places.

Cr^/>^ FjTz^j both native and foreign are killed, except

"where they were fheltered from the winds.

Moft of the ever greens, the fmall LaureU the Holly ^ the

'Juniper'^ Bear buflies and fome fmall pines have fufFered

in the general calamity; and what is itill more remarka-
ble
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ble many young black oaks and fome ivhite oaks from

twelve feet high and under are dead, in bleak places.

Sa^^e^ Rue, Lavender, Prickley pears. Southern ivood

and Silk grajs (a fpecies of the Aloes) are dead to the roots.

Comjrey roots and Parjley are much damaged, and the

Catauba tree is killed in all its fmaller branches. Two
thirds of the Wheat and Rye in our country are loft, and

Hoar hound, which generallygrows all winter, is deftroyed.

In the fait marfhes I found the large triangular grafs

and the bent grafs generally dead from the roots. The
marfli at prefent (June) looks red and feems rotten.

N\ XXXIX.

•A Defcription of a neiv Standardfor Weights and Mea^
fiires, (in a Letter from Mr. ]ov{'i^ Cooke, oJTipperary

in Ireland, to Thomas Jefferson, Esq^

Dated MarT |^ HE Want ofuuiformity in weights and mea-
28,1791.

j^ fures is a fubjed: of general complaint at

prefent ; it is an infinite fource of fraud, and the great

obftacle to domeftic and foreign commerce.

The firft ftep necefTary to remove this evil, is to appoint

an univerfal, perpetual, and immutable ftandard, for length,

fuperficies, weight, and capacity ; whereby the inftruments

of meafurement may be adjufted, and alio whereby they

may be defcribed to diftant countries, and to future ages.

Natural fubftances are incapable of furnilhing one of

this defcription. Every thing in the material world is in

a ftate of gradual alteration, it differs from itfelf under dif-

ferent circumftances, and differs from every individual of

the lame fpecies.

Genera:!
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General and permanent immntability is to be found
only in our abftraSt ideas; and none of thefe can define

tiinienfions but our ideas of geometrical diagrams ; there-

fore, if we could difcover fuch relations or qualities in a

geometrical figure, as are peculiar to it, and as would dif-

tinguifli it from all other fimilar figures, we fhould have
a correct ftandard; but as every attempt toaccomplifli this

has failed, we are obliged to refort to thefe general quali-

ties of matter which are the moft durable and leaft variable.

Of this clafs are cohefion, motion, gravity, &c. upon
the laft of which the following theorem depends, and from
which alfo Mr. Huygens has deduced the pendulum fland-

ard.

But the pendulum is fubject to many imperfedions;

the principle of which are.

lit That the variation of the v;eight of the atmofphere
affects it.

2dly. It is of ditfcrent lengths at different diitances from
the Equator.

3dly. It requires a force in addition to its gravity to

preferve it in motion a fufficient time, and as this may be
greater or lefs, in different experiments, it may accelerate

or retard the vibrations, and confequently render the

length uncertain.

4thly, Unlefs the pendulum move in a cycloidal arch,

its ofcillations will not be perfedly ifochronous, and this

has not been effected hitherto.

5thly. Since the pendulum is a meafure of length only,

the meafures of capacity and weight, if they be deduced
from it will be erroneous in a triplicate proportion of the

errors of the pendulum.
The two firfl: of thefe faults are common to the fcheme

here propofed alfo, and if the following theorem ihould be

VOL.111. Tt thought
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thought to deferve attention, it is becaufe the ftandard de-

ducible irom it, is not fubjed: to the three laft mentioned

defeds.

Theorem.

If there be a cubic veflel with an aperture in the bottom,

which aperture is in a given ratio to the bafe of the veifel

;

and if the ratio between the weight of the w^ater which

this vefrd contains when full, and the weight of the water

difcharged from it, through this aperture, in a given time

be given, the cube itfelf is given.

Demonstration.

No other fimilar veflel wnll difcharge a proportionate

([uantiiy through a proportionate aperture in the fame time;

for if fo, the weights of water difcharged by two fuch cubes

in the fame time, would be in the fame ratio to their dif-

charging cubes refpedively, and confequently the weights

of the difcharged waters rnuft be to each other, as the weights

of the cubes, that is in a triplicate ratio of their altitudes;

but by the laws of Hydraulicks the weights of the water

difcharged in the fame time from different altitudes and

through different apertures will be to each other in a ratio

compounded of the Hraple ratio of the apertures, (which

is equal to the ratio of the bafis, which is equal to the du-

plicate ratio of the altitudes) and the fubduplicate ratio of .

the altitudes; that is, the weights of the water difcharged

muft be to each other in the triplicate ratio of the altitudes,

which is abfurd.

In making an experiment according to this theorem, it

is to be obferved that the edges of the orifice fhould be as

thin as poflible, and that the veflel (liould not be fuffered

to
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to difcharge fo much of its contents that the furface would
approach the bottom.

It is evident, that by this method, a ftandard may be

formed for any length, fuperficies, or capacity, and alfo

for any weight, if the fpecific gravity of the water made
life of be given.

N^ XL.

Defcriptionof a Spring-Block, deftgned to aj/ift a ^oejfel

in Sailing, By Francis Hopkinson, Esq^ of Phi-
ladelphia,

Honoured ivith the 'Magellanic Gold MedaU hy an aivard

of the Society^ in December^ 1 790.

T is an acknowledged fa<fl, that when the fhrouds

of a veffel are braced very tight, fo as to prevent

the mafts from having any play or fpring, fhe will not

fail as faft as when her mafts are permitted to bend a lit-

tle to the impulfes of the wind. The reafon is, that the

wind is feldom uniform in its force for any length of time;

and it is impolTible thata fudden encreafe of impulfe fiiould

ivjlantancoujly communicate a proportionable velocity to fo

heavy a body, placed in a refifting medium of fo great

denfity. s

In fuch cafe the vellel is forcibly prefTed Into or agalnft

the water, and is obliged to heel from the blaft, until a

progreffive motion, adequate to the force imprefled Q.?.Xi

be communicated to the whole mafs. But thefe fudden

preflures againft the water and this heeling of the veflel,

are great obftacles to faft failing : in as much as they oc-

T t 2 cafion
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cafioii an unprolitable expenditure of the force whklv

fnoLild pufh her forward.

When a vefl^el firfthoifts her fails, although flie maybe
in a fituation to receive the full impulfe of the wind, yet

fhe will not immediately proceed with the velocity which

flie will afterwards acquire from the fame force : having

not \t\. got under zvay, as the feamen exprefs it. Upon
the fame principle, when a.vefiel is liiiling at the rate of

five knots, if a fudden blafl: of wind fliould come, which

would enable her to make feve.n knots, flie may be confi-

dered as being perfectly ftationary wnth refpcfl to the two

additional knots, and will require fome time to get under-

ivay as to them. Npw the effcdl produced by relaxing

the fnrouds is, that the maft, receiving the firft imprefiion

of the wind upon the fails, aO:s as a fpring, and yielding

to the impu'fe, gradually communicates motion to the

whole veflel, giving her time \.o get under ivay, and oc-

cafioning an cafy tranfition from one degree of velocity

to another : fo that her way is not checked by her being

iuddenly urged againft the refifting medium on the acccf-

fion of every new force imprefTed.

But the misfortune is, that this advantageous ufe of the

maft can be exercifed only to a fm.all extent ; for, if it iij

allowed too much play, it ^n\\\ be in danger of breaking.

The objedt of the prefent propofal is to enjoy the fame

benefit to a greater extent and with more fecurity.

The mafts, yards and rigging of a fhip receive the firft

impulfes of the wind. AH thefe are in fome degree elaftic

Every twifted rope is a fpiral fpring, and every fpar capa-

ble of being a little bent. But let us fuppofe that the

ropes were all compofed of ftraight ftrands, that the mafts

and yards were inflexible, and the fails made of thin light

wood; infuchcafe, I fuppofe, that the veflel in failing

by the wind would jnake but little head-way, whatever

ther
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the fhape of her bottom might be : but would expend
the force of the wind in heeling and Hipping to leeward.
If this is true, her failing murt; be confiderably alTifted by
any means that (hall encreafe the a^Stive fpring of her rin-

ging. For this purpofe I have contrived what I call a
SpaiNG-BLocK, to be applied to all fuch parts of the rig-

ging as will admit of it with fafety and convenience, and
where, its operation will be moft advantageous; but par-
ticularly to the flieet-ropes, and, if practicable, to the dead
eyes in lieu of what are called the chains.

Defcription.

A, fig. I, Is a block made in the ufual manner, having
a ring or eye B at one end. C, is a fpiral fpring linked
atone end to the hook D E and at the other to the ring.

F, which is to be annexed by a ftaple to the timber-head,
or by fome other means, to the place where it is to be
applied. The fpring C, muft be of well tempered fteel,

and proportioned in ftrength to the fervice it is to per-
form. Within the cavity or pipe formed by the fpiral

fpring, there muft be a chain of a fuitable ftrength called

a check-chain (reprefented feperate at G) conneded
by links to the rings D and F. When the fpiing
is not in adion this chain is flack; but when tha
fpiral fpring is extended by the force of the wind as far as

it can be without danger of injury; the cheek-chain muft
then begin to bear, to prevent its further extenfion ; and,
if ftrong enough, will be an effedual fecurity againft

failure.

Fig. 2. reprefents part of the gun-wale of a floop with
ihefpring-blocks in adion, one ofthem hooked to a ftaple

in the timber-head, and the other to the corner of the jib.

My expcdation is that a veftel thus furniflied will be
lefs liable to heel, that ftie will receive the impulfes of the

v>rind to better advantage, and fail with a more lively and.
equable motion, than if rigged in the common way.

Y.ircs acquiret cedendo, N°, XLL



( 334 )

N°. XLI.

J Botanical dcfcnptlon of the Podophyllum Diphyl-
LUM of Linn<£iis^ in a Letter to Charles Peter
TnuNBERGjM. D. Knight of the Order ofWafa^ Pro^

fejfor of Medicine and Botany in the Univerfity of UpfaU

DEAR SIR,

Read May T ^ ^^^^ ^'^"^^ ^^ Toumefort, and for many years
i8, 179a- J[ after his death, the Anapodophyllon of this

great botanifl: was confidered as a genus of which there

was known but one fpecies, viz. the Anapodophyllon Cana-

denje Morini. When the name of this plant was after-

wards altered, by Linnneus, to that of Podophyllum, he

denominated the fpecies, which had been previoufly defcrib-

edbyTournefort, by Catefby, by Mentzelius, and by feme

other botanifts, peltatum, from the target-fhape of the

leaves.

In the fir ft edition of the Species Plantarum, this is the

only fpecies oiPodophyllum which we find mentioned, or

defcribed. In the fecond edition, which was publifhed in

I 762, we find another fpecies, under the name of diphyU

lum. The two plants now ftand oppofed to each other, in

the following concife characters : viz.

I. Podophyllum peltatum folils peltatis palmatis, and

.2. Podophyllum diphyllum foliis binatis femicordatis.

Thefe characters have been preferved in all the fubfequent

editions of the Species Plantarum and SyftemaVegetahiUimi

that I have feen.

With
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With thefirftof thefe fpecies Linnosus could not but have
been pretty well acquainted, as it had been figured and de-
fcribed by Tournefort, by Catefby*, by Mentzelius, and
other botanifts, before him, and as he tells us he had an op-
portunity of examining the living plant. Of theotheryj/^-

po/t'd fpecies of Porlophj/him, his knowledge was much lets

complete. In the Spades P/antanim-, he m.entionsitas a na-
tive of Virginia, on the authority of his friend Mr. Peter

Collinfon, and gives the following defcription of it. " Fo-
" lia f'adicalia, petiolata-, bmata ut in Hymeuisa^ glabra^ in"
" tegcrrima-, femicordata^ abfque pcdicellis. Scapus ra^
" dica/isi uniflorus^ fni6lu antecedentis^^ (\. e. Fodophyl"
lu?n psltatum). " Flos mihi non infus^

In the thirteenth edition of the Syjlema Natuns^ printed

at Vienna, in 1770, Linnceus flill retains the two fpecies

of Podophyllum^ which I have mentioned: but, at this pe-

riod, he feems to be uncertain whether his diphyllum Is

adlually a fpecies of the genus to which he originally re-

ferred it, as appears from the following words, fubjoined

to the fpecifick charader of the plant : viz. " an Sanguis
" narii'e fpecies ? cum Folmm unicum binatum i)' Scapus
" aphyllus radicalis (6' Capfula oblonga. ''^ He then tells

us that he has not ^tQn the flowers, and that the plant

was fent to him (I prefume, either by Collinfon or by Gro-
novius) as a fpecies of Podophyllum.

In the quarto-edition of the Flora Vitginica of my in-

dufirlous countryman Dr. John Claytonf, which w^is pub-
liihed

* Catefoy's fij'ure is not very accurate.

f The fate of tnofe few perfons who have cultivated botanical knowledge in North-America,
has been rather fingular. The labours of Mr. John Baniller were not inconfiderable, but they
are fwal.'owed up in the extenfive writings of Mr. Ray, and not one botanill in a thoufand

knows any thing of them. The fervices of Clayton were greater. In collc(5ling, and in in-

veftigating the hiflory of plants, his enthufiafm and his induflry were inimeiife. He tranfmic-

ed his fpecimens and annotations to Gronovius, who could not have found it a difficult tafk to

arrange the plants into a fyfleniatic form. The Flora firginica is a refpe<5lable work, with

which no botanill ftiouUbe unacquainted. In reading this Vi'ork, it is a duty wliich we owe
tomirit to confidcr the voUunc 33 the labour of Clayton an J not of Gronovius, who kind-

ly robbed the American botaniftof the honour of his difcoverics, whilfl he reapt the pecuni,--

ary profits of his toils.
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IKhed by Gronovius, at Leyden, in 1762, 1 find that both

the fpecies of Podophyllum mentioned by Linnxus, are

enumerated among the indigenous vegetables of Virginia.

In this excellent work, after giving the Swedifh natura-

llft's {liort fpecifick charadler of the Podophyllum diphyl-

lum^ Dr. Clayton adds the following defcription of his

own: *' Podophylli vel Nelumbonis fpecies foliis renifor-

" mibus, in petiolis longifTimis eredis e radice immediate
" cgreflis, binatim difpofitis, fubtus glaucis: frudu magno
*' coriaceo lutefcente unilocuiari, per maturitatem ad api-

" cem operculi inftar horizontaliter dehifcente : fcminibus

" oblongis lucidis fpadiceis. Flores nondum videre licuit,

" Maji initio folo fubhumido & fertiliffimo fub arborum
" excelfarum tegumine, convallibus & clivis montium
" coll eg i

'"."

This is all the information that I have been able to col-

lect, from the writings of botanifts, concerning the Po^
dophyllum diphyllum of Linnasus. In x\\q Hortus Keii^en-'

fis of Mr. Aiton, a work which contains excellent de-

fcriptions of a confiderable number of new, or hitherto

imperfedly defcribed, fpecies of North-American plants,

no mention is made of it. Iprefume, it mufl: have been

unknown to Mr. lufTieu, when he publifhed his Genera

Plantarum fecundiim Ordines Naturales d'ljpofita^ in the

year 17S9, otherwife this able botanill would not have

omitted the mention of it, in drawing the charaders of

the two genera Podophyllum and Sanguinaria^ to both

which our plant is nearly related. Neither do I find any
mention made of this plant by Dr. Schoepf f, and fome
other late writers, who 3.h&x riding pojl-hajle through the

countries of the United-States, have publifhed volumes

of Travels, &c-

I have
• Sec page Si.

f This Gentleman is the author of a trifling work entitled Matfria MeMca Americana fotiJJ':-

tnum rcgiii vegetabilis. Erlang: 1 787; alfo of a work, in two volumes o(5lavo, entitled iVc//i

durch liiigcder >nittlern undfudl'ichen 'uereinigtcn Nordamcricanifcben Staatet;^ SiC, printed, at tllC

i^me place, in the following year, and of fome other publication j.
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I have often fought for this fuppofcd fpecics of Podo-
phyllunh in the woods of Pennfylvania. Miflead by Lin-
nxus, who, atone time, defcribes it as a fpecies of this

valuable genus, and at another time fcems uncertain w he-
tlier it is not a fpecies of Sangu'inaria^ or Puccoon^ I hoped
to difcover it in the neighbourhood of its relations, which
are among the number of the moil common vegetables of
Pennfylvania, both on the eaftern and on the weftern fide

of the Alleghaney-Mountains. I fought, however, with-
out fuccefs. Some of my botanical friends have been more
fortunate. Mr. William Bartram has feen it, but not in

flower, in the country of the Cheerake-Indians, v;here it

grows abundantly. Another gentleman has obferved it,

growing on the fide of a mountain, in a rich foil, near the
river Monaungahela, in the county of Fayette, and
ftate of Pennfylvania. The fame gentleman obferved
prodigious quantities of it on the Holften, below
the north-fork of this river, in the ftate of North-Caroli-
na. In neither of thefe fituations, however, did he fee it

in flower.

About two years fince, Mr. Andrew MIchaux, an In-

dufl-rious French botanifl:, who has been travelling, for

fometime, through different parts of our States, difcover-

ed this vegetable on the Blue-Ridge, near the head of the

Roanoke-River, in Virginia. It grew in a rich, loamy,
humid foil, and generally under the fliades of the large

foreft-trees of the mountains, fituations correfponding to

thofe in which it had been difcovered by the accurate and
indefatigable Clayton, many years before him. Mr. Mi-
chaux fays, the plant did not feem to have an extenfive

fpread, but that it was very common in two particular

places. He did not fee it in flower.

From a root of this vegetable, which was fen t to Mr.
William Bartram, by Mr. Michaux, there was produced

VOL. IIL Uu a fine
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a fine fpecimen, which flowered in the beginning of th^-

ipring of the year 179X5 in the neighbourhood of Phila-

delphia. Mr. Bartram and myfelf carefully examined the

plant, in the various ftages of its growth, and, together,,

made the drawings which accompany this letter.

Before I proceed to the more immediate defcription of

this plant, 1 think proper to obferve, that although it has

already been difcovered in feveral different parts of North-

America, it is by no means fo common a plant as the Po-
dophyllitm peJtatiim and Sanguinaria canadenfts. I have

never feen an cxtenfive tra£t of our country in which thefe

plants were not to be found. They extend from the top

of Canada to the termination of the higher grounds of

the two Floridas.—Hitherto, I have not learned that the

Podophyllum dipbjllumofLmnxus has been difcovered to

the eaft of the great ranges of our mountains. No
mention is made of it in the lift of the plants growing in

the vicinity of- the town of Lancafter, in this ftate, by my
friend the Reverend Dr. Muhlenberg, than whom no man
has ftudied the vegetables of a diflridt with more elaborate

attention, and happy fuccefs*. Dr. James Greenway,

a very refpedable botanift, who refides in Virginia, has

never feen our vegetable in that ftate.

I am far, however, from aflerting that this plant is not a

native of the Atlantic parts of North-America. The rich

and happy countries of this great continent have, as yet,

been very imperfedly explored. America has, indeed,

produced fome few men of talents, who knew nature, and

who loved her. Clayton, and the two Bartrams + have

done much. But an ocean of undifcovered pearls remains

to be inveftigated. The eledricity of your immortal Lin-

ne
* See this gentleman's Index Flora Laucaf.r'ienfss.

•f
John Bartram and his fon William Bartram. The father has paid the debt of nature :

the Ion llill lives, as a flrong proof that great natural genius will triumph over the difficult-

ies arifing out cf the want of education, and that the ftudy and cojltcnipiatioQ of nature axf

favourable to the growUi of s?;tcDfive benevolence aad virtue..
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ne has hardly heen felt In this Ultima Thule of fclcnce.

Had a number of the pupils of that great man fprcad

themfelves along, and fettled in, the countries of North-
America, the riches of this world of natural treafures

would have been better known. But alas ! the one only-

pupil of your predeceffor that has made choice of Ameri-
ca as the place of his refidence, has added nothing to the

ftock of natural knowledge. Video meUora>

But, I return to my plant.

—

its class and Order.

I had an opportunity of examining four flowers of this

Vegetable : they arofe from one common root. Each of

thefe flowers was furniihed with eight ftamina, and with

one piflillum. From this examination, I ventured to in-

form feveral of my friends, as well foreign as dom.eftic,

that the Podophyllum diphyllum of Linnseus belonged to

the clafs and order OSlandria Monogynia of the fexual

fyftem, and that it fhould ftand between Mimiifops and Tro-

p£olum. More oblervations, however, are probably want-
ing to enable me to afcertain, with certainty, this part of

the hiftory of the plant. Perhaps, the number of the

flamina, in particular, is not definite*. But on this head,

another fummer will enable me to give you more certain

information.

Its natural class and order.
I think, it is a matter of much more confequence to

afcertain the place of our genus in fome naturalfyjlem of

vegetables. I would not wifh you to think, from this ob-

fervation, that I undervalue the fexual method of Linnx-

us. This is fo far from being the cafe, that I am an im-

plicit believer in the dodtrine which aflerts the exiftence

of fexes in vegetables, and the neceffity of an intercourfe

U t 2 between
* Since this letter was written, a number of flowers has been produced in the garden of Mr.

John Bartram, near Philadelphia. In every inftance, they were furniflied with eight ftami-

na, and one piftillum. I prefumc, therefore, the place of this plant in the fyftem ol Linnase

U now well afcertuined.
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between them for the purpofe of perpetuating the fpecles.

I, moreover, greatly admire the lyftem of your country-

man. In molt refpedis, it is preferable to the method of

Tournefort, or of any other botanift. I3ut, full, 1 cannot.

help wiihing that the day may arrive, and, if the phyfici-

ans of Europe continue to cultivate botany as fomeof them,

have done, it will arrive, when the fexual arrangement

fliall give way to a more natural method, one in which,

the order, or alfemblagc, of nature will be purfued more

rigorouily than it has been by Linnseus. I would hardly

venture to fpeak with fo much freedom to any other

pupil of Linnaeus. You, Sir, have fhown, by the plan

which you have purfued in your excellent Flora Japonicay

that you do not implicitly follow the rules of your mafter.

Your fuppreiTion of the four claffes Gj?iandria, Alonoecia,

Dioccia, and Polygamia^ has always appeared to me to

be a moft judicious ftep.

The plant under confideration would be very well plac-

ed, between Sangiiinmia and Fodophylliwi^ in Linnxus's

twenty-feventh natural order, called Rhoeadeae, In the

Genera Flantanimfecundiim Ordines Naturales difpofita of

Mr. JufTieu, a work of extenfive merit, it will have a ve-

ry natural fituation in the thirteenth clafs, denominated

FlanttsD'icotyledones Folypetaide > bitamina Hypo^yna; and

in the fecond order, viz. Fapan^eracece. Its aflbciates, in

this order, will be Saiigiiiiiaria, Argemone, Papaver, GlaU"

cmn-i Chel'idonium-, &c.

The Generic Character.

Calyx. A perianthium, confiding of three, four, or

five (moft generally of five), equal, concave, and lanceolate

leaves, or pieces, rather ihorter than the corolla, of a

pale
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pale rofe-coloLir, and falling off fome time before the
expanfion of the flower.

Corolla. The corolla confifts.of eight, lanceolate, or
narrow, ovate, pointed, fome what concave, and fpreading
petals. In figure, they refemble the fegments of the
flower-cup, but are larger.

St AMINA. Thefilaments, or threads, are eight in num-
ber, fimple, flender, much ihorter than the corolla*, and
Inlerted into the receptacle. The Anthene are flat, large,

ercvSl, oblong, and incurved.

PiSTiLLUM. The germen, or feed-bud, is fupcrous,

large, oblong, or ovate. The Ityle is cylindrical, thick,

and fomewhat fliorter than the filaments. The fl;igma is

flediy, radiated, or crifped.

Pericarpium. a large capfule, turban-fliaped, pimp-
led, tapering towards the lower part, thin, unilocular, and
divided, on the pofterior part, by a longitudinal ridge. It

fplits, or opens, by a tranfverfe future, or lip, which
is more than one half the circumference of the upper part.

Sf.mina. The feeds are from twelve to twenty in

number, lying loofe. They are nearly ovate, and fmooth.

The foregoing defcription is not, perhaps, in every re-

fpe£t, as accurate as I could wifli. Future obfervations,

however, will enable me to render it more worthy of your

noticef.

Its name.
• From the account which I have given of this plant, I

have little doubt that you will agree with me in confider-

ing it as a genus, diftin(5t from the Sanguinaria and
the Podophyllum^ to both which, however, it mufl: be

confefled, it bears confiderable relation. As I have not

found
* Th.'v are about one fifth cf the length of the corolla.

I .si-;cc :!n-' letter was writt-n, a greater number of flowers of this plant have been cxami'n-

ecl fi' coiifc-qiunce of this examination, I do not find any necefTuy for altering, in the Icaftj

the dekription which 1 have given.
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found it defcrlbed by any authors, except Linnaeus land

Clayton, neither ofwhom had feen the flowers, and as it

is, certainly, a new family, 1 take the liberty of making it

known to the botanifts by the name of

JEFFERSONIA,
in lionour of Thomas Jeffcrfon, Efq. Secretary of State to

the United-States.

I beg leave to obferve to .you, in this place, that in

impofing upon this genus the name of Mr. JefFerfon, I

have had no reference to his political character, or to his

reputation for general fcience, and for literature. My bu-

finefs was with his knowledge of natural hiftory. In the

various departments of this fcience, but efpecially in bo-

tany and in zoology, the information of this gentleman

is equalled by that of few perfons in the United-States.

Of the genus which I have been defcribing, we, as yet,

know but one fpecies, which I call

Jeffersonia Binata,

The rooi of this plant is fibrous, very branching, of a

pale-brown, or dirty-yellowifh, colour, and confifting of

a cortex, or bark, and a woody part. This ligneous por-

tion is of a more lively yellow than the bark. The fibres,

including both bark and wood, are not, in general, thicker

than a common pin.

The Jialks are feveral : they do not branch out at all,

but proceed immediately from the crown of the root, fup-

porting the leaves, and the .flowers. Both thefe leaf and
flower ftalks are naked, commonly about a line in thick-

nefs, fmooth, and of a dark green, ibmewhat purplifli,

colour. After the falling off^ of the flower, the ftalks, as
'

well as the leaves, &c. encreafe, very confiderably, in

fize.

The
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The leaves are binate, or two-lobed, each lobe beino-

fomewhat of a femi-cordated form, very entire, fmooth,
and of a fea-green colour on the under fide. The princi-
pal nerves are five in number, in each lobe.

Th^Jloiver-cup has been already defcribed.

The corollch or floiver, is of a fine white colour, and
ftands credl, or horizontal, on the fummit of the flovv'er-

ftalk. There is never more than one flower on the fame
ftalk.

The flaments have been fufTiciently defcribed. The.
anther£^ oxfiunmits^ are yellow.

The/>?y?/7has beeii defcribed, as has, like wife,

Thcfeed-'veJfeL

The /eeJs are nearly of a chefnut-brown colour..

Observations.

The common height of the plant, whilft in flower, is

about CiK or eight inches : after the fall of the flower, it

often grows afoot, or fixteen inches high. The flower con-
tinues, for feveral days, in perfedion and beauty, during
which time the germen is vifibly enlarging. The petals

now fuddenly fall ofi^, leaving the germen ere<5t upon the

fummit of the fl:alk. This vifcus encreafes in fize very

rapidly, changing its figure daily. When it is about three

fourths of its mature fize, it is nearly of an obovate, or

turbinated, form, fomewhat comprefl^ed on one fide.

During this ftage of its growth, we plainly dlfcern the

tranfverfe future, or lips of the incifion, mentioned in

the generic character. When it is completely ripened, the

feed-veflTel opens, pretty fuddenly, at this tranfverfe future,

upon which the fuperior part rifes up, and now it appears

like a cap, or helmet, difcovering the naked feeds, lying

loofe. -
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loofe. The feeds are to be difperfed. The fialk fupporting

their capfale becomes cernuous, or bends downwards, tlie

bending being made a little below the protuberant part of
the (lalk,w]iich I have reprefentcd in the different figures

of the feed-veifel, &c.

The feed-velfel is, for fome time, of a green-colour :

as it advances in fize, and age, it changes its colour, be-

coming, at length, of a yellowifli-hue.

In the garden of Mr. Bartram, before mentioned, the

Jefferjonia binata flowers early in thcfpring. The feeds

ripen before mid-fummer. Soon after this period, the

plant withers and decays, but the root continues to live,

at a fmall depth under the furface of the ground, encreaf-

ing, by offfets, on all fides.

As I have not had an opportunity of feeing the young
plant arifing from the feed, I can fay nothing refpedling

its placentation.

I confider the fcience of botany as being fo intimately

connected with medicine, and with other ufeful arts, and

I am fo unfriendly to the J7iere nomenclatural part of the

fcience, that I once refolved never to exhibit my defcription

of a new plant, unlefs I could, at the fame time, give fome

certain account of its properties in medicine, its ufe in diet,

or in dying, &c. I have, however, been obliged to alter

my determination; for of the Jefferfonia hinata I know
nothing that will ferve to illuftrate its hiftory in either of

ihefe refpeds. It is, however, worthy of obfervation,

that the root of this plant bears a very ftriking fimilarity,

both in tafle and in fmell, to the root of our May-Apple^

Xht Podophyllum pehatmn oilATin'SiW^. This tafle is ra-

ther naufeous and bitter, and the fmell powerful, and not

agreeable.

The Podophyllum peltatiim Is a plant much efleemed by

the Cheerake, and other tribes of North-American Indi-

ans.
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ans. Its root is ufedasa purgative, emetic, and anthel-
mintic. I have made a number ot experiments with this

vegetable, an account of which, together vAth an engrav-
ing of the plant, I propofe to pubiifh, at a future period.

Meanwhile, I beg leave to obfcrve, that it generally
proves purgative, though I have known it, in feveral ca-
les, to operate as an emetic*. The common dofe for an
adult is from eighteen to twenty grains of the dried root, in

powder. The advantages of this medicine over the Jalap
I have often e?iperienced in my practice. In ihe Ji'Ji p/ace^

being one of the moll: common ve^^etables in the United-
States, it may always be had without the fear of adultera-

tion, or of injury from worms, &c. fecondly : it operates

in a fmaller dofe than either the Jalap or Rhubarb : thirds

ly : it does not fo frequently as the Jalap prove emetic:

fourthly : it is not fo liable to gripe as this laft-mentioned

vegetable, and lajily, it is not fo naufeous as either t jC

Jalap or the Rhubarb. I think, it is polTefTed of fomc
degree of an anodyne, or narcotick, quality.

I Ihall endeavour to procure a quantity of the root of

the Jtfferfonia^ and fhall inftitute aferies of experiments,

with the view to difcover its chemical nature, and its ef-

feds upon animal bodies. Meanwhile, lam induced to

believe, that I fhall find it poflfefled of nearly the fame

properties as the Podophyllum peltaturn.

X X I think,
* I do notwell knowhow ithas happined, that the root of t\\e Polopbyllum pdUatum has fo

generally heen confidered merely as an emetic. It appears from Catcfby, ' that it is called

It}ei:aciianha \i\ CiroYn-i-i, and this author fpeaks of it as an emetic. The Njiiiral Hijlory o^'

Caro/ind, &c. vol. I. p. 24. IV. Schocpf, vhofeldom his any thing good of his own, fol-

lows Catcfby in attributine to this plant only an emetic property. Of its purgative quality, or

of the dofe, he fays nothing. See the Jl^af.-r/cz ATa'ica Atmricana potijfiivnm re^ni vf^etabilis,

p, 86. A more refpediahle plillofopher, t'le Count Caftiglioni, has likewife fallen into the

fame error. See I'^la^gio negli Stati Unili dtll^ America Scltcnirionalejalto ne':^li aiini 17^5) 1/86,

61787- Tomo fecondo, p. 329. Mi!;;no. 1790. As I had not an opportiinity offee'ngthis

gentleman's travels until after this paper was partly printed, I may be cxi-ufed lor mentioning

here, what would have been more properly tdkcn notice of at page 3.",6, that the Count C.al'-

tiglionj did not difcover the PoMph'^llum diphyllum, in the courfe of his travels. " II Liuneo,"'

fays he, " ne annovera un' altra fpecie fotto il nomc di Podophyllum diphyllum fcoperta dal. S\^.

" CoUiiifon nella Virginia, ma non avendola io veduta, nc eflendo (lata ben detcrminata d.illo

" ft^ffo Liiinfo, che pone in dubbio fe poffaefTtrc u;ia fpt cie di Sanyulnaria, non nc faro altr.i

'* mcnzione." Sec Fiagg'w negli Statl Unili, &c. torn. 2. p. ^I'j.
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I tliink, It was the genius of Llnnxus which firft fug-^.

gefled the idea that, with rcfpe6t to vegetables, the bufinefs

of creation is noijiationary: or, in otherwords, that new
plants are conftantly creating from the admixture, or union,

of two diiilncl I'picics, either or the fame, or of a.difFerent,

genus.

This idea of your illurlrious countryman has received

very powerful confirmation from the difcoveries which

have been made, of late years, in various parts of the globe.

In America, I have obferved a confiderable number of

thefe new, or hybrid^ vegetables. Our v>'oods, our fields,

and our meadows, are full of them. It is among the

^lantcc fyngenefite^ more efpecially, that I have obferved

thefe hybrid plants, the offspring of promifcuous cohabi-

tation. The genera folidago and Ajier are, with us, two.

families of baftards. Several of the fpecies of thefe genera,

defcribed by Mr. Alton, in his excellent /for/«j- Kezvetifis^

evidently belong to this clafs.

I have foraetimes imagined, that the plant which is the

more immediate fuhjedt of this letter is alfoan hybrid. It

is, certainly, a beautiful example of a connecting medium
between Podophyllum and Sangtdjiaria. Its calix is fome-

times three-leaved, which is the uniform number of the

leaves of the calix of the Fodophyllum. Thefe leaves, in

both plants, are coloured, and concave. The root of both

has the fame fmell, and tafle. To the Sanguinaria^ our

plant is related in the following characters. The calix, in

both, is ihorler than the corolla, and falls off before the

expanfion of the flower : the petals are eight in number :

the filaments are fhorter than the corolla : the ftlgma is per-

fiftent. But the relation of the ^efferfonia to the two ge-

nera, juft mentioned, is, perhaps, ftill greater than it ap-

pears to be, from the mere circumftances which I have

taken notice of. The fades plantarunh as Linnaeus has

very
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very well expreffed the Idea, i\\Q phyftognomy of plants^ as

I call it, is a matter which it is not neceflary a man (hould

be a very minute botanift to obferve. Almofl: any perfon

who fhould fee the Ji^fferfonia^ the Sanguinaria^ and the

Podophyllum-i growing together, either before, during, or

after, the time of flowering, would immediately difcover

their famlly-relatlonfhip :

fades non onmibus una

Nee diver/a tamen-, quails decet ejfe fororujn.

I {hall conclude this long letter with exprefling a hope,

that it will not prove altogether unentertalning to you;
for I cannot but fuppofe, that every attempt (mine, I know,
is an humble one) to encreafe the mafs of that amiable

fclence which we both cultivate, will be acceptable to the

fucceflbr of Li nn -s: u s

.

I have the honour to fubfcribe

myfelf, Dear Sir, Your obliged

friend, &c.

BENJAMIN SMITH BARTON.

Philadelphia, April 29th, 1792.

Explanation of the Plate.

N". I. The plant, of its natural fize, during the time of

flowering.

N\ 2. 3. 4 and 5. Different views of the feed-veflel. N°. 2

and 3 reprefent the horizontal lip, or future, which af-

terwards opens, difcovering the feeds, lying loofe, as in

N^. 5. N*^. 4. exhibits the ridge on the pofterior part

of the feed-veflel.

X X 2 N<^. 6.



348 OBSERVATIONS on the

N". 6. A leaf, of the common fize, after the flower has

fallen, and the feed-veflel is ripe. Some of the princi-

pal nerves of the leaf are reprefented.

N^ 7. The gcrmen, or feed-bud, with the ftyle, and ftig-

ma, of the fizethey appear a few days after the falling

off of the flower.

N\ 8. One of the leaves of the flower cup.

N°. 9. A feed, of its natural fize, when ripe.

N°. 10. A filament and anthera, of the natural fize.

N^ II and 12. The antherx, at the time of their flied-

ding the pollen, or fecundating dull, burfling laterally.

N^'. XLIL

Ohfervations on the conJlruM'ion of Ho/pitals, by Mr. Le
Roy. Member of the Royal Academy of Sciences—
(ExtraHedfrom an Effay on the JiibjeSt, ivhich-, ivith

federal elegant plans^ ivas tranftnitted by the author to

the Society^ but could not be inferted entire, as it con--

tained tnany remarks of a local nature, refpeding Paris—only.

TH E conftrudion of Hofpitals is in general ob-

jedionable, either becaufe many of the wards

do not admit of perfedl ventilation, or becaufe the air paf-

fes from one patient over another, by which means con-

tagious difeafes are often fpread.

To avoid thefe inconveniences, a large Hofpital fliould

confifl: of diflindt and feperate buildings, each forming one

lyard, ereded upon arches or columns, at a confiderable

height
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height from the ground, and ranged at a dlftance from
each other, Uke the tents of an encampment.
The cieling or roof of each ward fhould be formed into

a number of fpherical arches according to its fize, the
crown of each arch being in the middle of the breadth of
the ward, and opening into a funnel like a common chim-
ney, which fhould be fupplied with a vane, (refembling
that we call a cow) fo that it may always open to leew-
ard.

In each floor, midway as to breadth, Ihould be a row
of holes at fuitable difliances from each other, to admit air

from below, fo conftructed that the quantity of it may
be regulated at pleafure.

In confequence of this ftrudure there mud be a conftant

change of air, for that which is in the lower part of the

ward, being warmed by the patients and nurfes, and the

neceflary fires, will aicend, and in confequence of the fphe-
rical conftrudion of the roof, will be direded to the open-
ings in it, and flow through them, while the holes ia

the floor will afl^ord a conftant fupply of frefli air, which
will move rapidly as it enters the room fo low.

A number of arches with openings is preferable to a

fmgle arch in the center, becaufe the air in pafling from
the extremities of the room to the center flows, from one
patient over another— and a plane or flat cieling, even
with apertures, is improper, becaufe the upper air at a dif-

tance from the apertures cannot move to them.

The rooms may be warmed by placing grates or ftoves

over thele holes in the floor, and no bad eff'ed: can be pro-

duced by the fire as the air and vapours will afcend from
it and go off^ by the holes in the cieling—If it be neceflary

to quicken the circulation of air, either on account of the

fluggiflinefs of the atmofphere, or of the contagious na-

ture of any difeafes in the ward, fmall fires may be fixed

ia
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in grates or floves near the openings in the cieling, to in-

creafe the motion of the air.

To prevent the fpreading of contagion, as well as to

keep the fick from beholding the fufferings of each other,

a fcrccn of fuitablc height fhould be placed between each

bed.

Tor contagious diforders and furgical cafes, there fhould

be a number of wards, at a diftance from the Hofpital,

?.nd to leeward of it with refped to the prevailing winds^

PRESENTS
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.AMERICAN PHILOSOPHICAL SOCIETY^,

Si/7ce the Publication of their id Vol, of TranfatlicnS:^

WITH THE

NAMES OF THE DONORS.

1786 Presents. Donorf.

June. Specimens of 8;il mirabile Glauberl, MeiTrs. Chriftopher Jun>

.

and Sal Ammoniac, prepared at au and. Charles Marlhallj.

Elaboratory, in Philadelphia* proprietors of the Ela~

boratory.

Nov, Sundry publications by a Society at Ccrcle des Philadelphes*.

Cape Francois, called Cercle dcs

Philadelphes.

Model of a machine for clearing Mr. Ebenezer Robertfon

wells, &c. of pernicious damps of Philadelphia, the in-^

or fixed air. ventor.

Model of a bridge on an Improved Mr. John Jones, of Dela-

conftru<Slion. ~ ware State, the inventor,.

X)£c, An extraordinary large tooth, of fome David Rittenhoufe, Efq^^

unknownfpecies of animal, (which

appears to have been of the gram-

iniverous kind) found at Tioga,

on the banks of the Sufquehannah»

1787

Jatu An elegant copy of the Medical Com- The Editor^

mefitaries ; in 10 Vols, publiflied

by Andrew Duncan, D. D. of

Edinburgh.

Peh, Ten guineas towards compleating the Benjamin Vaughan Efq>

Society's Hall. of London.

March* .
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1787.

March.

April.

May.

Jucr.

oa.

Presents.

Two hundred guineas, for the pur-

pofe of eflablifljing an annual pre-

mium.

Specimens of IVbite glafs^ made at

a glafs-houfe lately ere6led near

Albany.

A Defence of the Conflitutlons of

government of the United States of

America, by John Adams, L.L.D.

An enquiry into the original ftate and

Formation of the Earth, 2d editi-

on—by Mr. John Whitehurft.

Trails mathematical and philofophi-

cal—by Mr. Charles Hutton.

Catalogue of 1000 Nebulse or cluf-

ters of flars—by Mr. Herfchel.

Fifty pounds fter. towards complet-

ing the Society's Hall.

Ten guineas towards completing the

Society's Hall.

A treatife on fome part of the theory

of the planets, by Dr. Minto of

Long-Ifland.

A portrait print of Lord Napier, the

famous inventor of Logarithms.

Experiences fur les Vegetaux, par

John Ingen-haufz, M. D.

Lettre de M. Benjamin FrankHn, a

M. David Le Roy of Paris.

Lettre a M. Franklin fur les navire

des ancicntes, &c. parM. Le Roy

The Anatomy of the abforbing veflels

of the human body ; by William

Cruckfliank. 4".

A number of Lidian fpear-ftones

lately found depofited in the mud,

near the river Wye, in Maryland.

Donors.

M. John Hyacinth dc

Magellan, of London.

Mr. Daneufville,thepi"o-

prietor of the glafs-

houfe.

The author.

The author.

The author.

Dr. Franklin.

Hon. Henry Laurens, ot

South-Carolina.

Mr. Wm. Vaughan, of

London.

The author.

The Earl of Buchan.

The author.

M. David Le Roy.

The author.

Benjamin, Smith Barton,

M. D.

Beale Boardley, Efq.

Principle^
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1787. Presents.

0^7. Principles of electricity ; by Lord

Mahon. 40.

Remarks on Mr. Brydone's account

of a remarkable thundcr-ftorm, in

Scotland ; by Charles Earl of

Staahope.

Obf .rvaticus on Mr. Pitts, plan for

the reduftion of the national debt;

by Charles Er.rl of Stanhope.

Abhandlungen der Boehmifchen Ge-

fellfchaft der Wiflenchaften, auf

das jahr 1785.

Monatliche Beytrsege, der bildung

3 copies.

Memoirs de 1' Academic royale des

Sciences de Turin, annees 1 784

—

1785

—

2 vols. 4°

JV<?v. One hundred pounds, in addition to

a like fum formerly fubfcribed

towards the Society's Hall.

An attempt towards obtaining, in-

variable meafures of length, capa-

city, and weight, by John Whit-

hurfl of London.

JDec Memoire fur un nouvel equipage de

Chaudieres a fucre, pour les Co-

lonies; invente par M. Belin de

Villeneuve, Membre de la Cham-

bre d' agriculture, du Cap.

Loix et conftitutions des Colonies

Francoifes de I'Amerique, fous le

vent. 5 Vols. 4** par M. Mo-
reau de M. Mery, Counfeiller ati

Counfeil fuperieur du Cap Fran-

cois.

Traite de la culture du nopal et de

I'education de la Cochenille dans

les Colonies Francoifes de I'Ame-

VOL. IIL Y y

Donors-.

Earl of Stanhope.

The author.

The author.

Dr. Franklin.

Dr. Flanklin.

Dr. Franklin.

Dr. Franklin.

The author.

The Author.

The Author.

M. Arthaud.

nque
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1787. Presents.

rique—precede d'un voyage a

Guaxaca : par M. Theiny de Mon-
ville, 2 Vols. S'^

Dec. Theorie de I'education; par M.
Grivcl of Paris. 3 Vols. 8"

Memoires du Mufe de Paris.

Difcours prononcee a I'ouverture de

la premiere fcance pviblique du

cercle des Philadelphes j Cap-

Francois.

Drawings of the ligKt houfe at Ply-

mouth; by Mr. Edmonftone.

1788 A drawing and defcription of a ma-

^a/i. tine Chevaux de Prize; by Mr. Ro-
bert Erfkine, F. R. S.

A drawing of a boat to fail on ice,

ufed in fome of the Northern
countries of Europe.

A copper plate print of un Nouveau

Quartier de redu6lion; with a

pamphlet explaining its ufe, par

M. Le B de I'Or, profeflcur

de Mathematiques, Paris.

Jpril The Obfervations, &c. of Mr. John

Hunter, of London.

Mny Elemens de Fortification: par M.
Le Blond.

Scaliger de Subtilitale.

Pfeudo-fridericus Johannis Hilde-

brandi, &c.

Georgii Fabricii Rom. Antiquitatis

Monuments, Sec.

yune A copy of the old and n^w Teftament

in fl)ort hand.

Forme du Government de Suide.

A//g. Two Hygrometers on a new conftrug-

tiou.

Doners,

The Author.

M. Moreau.

]NL Arthaud.

Dr. Franklin.

Ditto.

Ditto.

Ditto.

The Author.

Mr. Mathew Carey, of

Philadelphia.

Ditto.

Ditto.

Ditto.

Ditto.

Ditto.

Mr, Nairne of LondonJ

Opufcule5
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1788. Prcsents.

Opufcules de Phyfique animale et ve-

getale ;
par M. L' Abbe Spallan-

;icanetraduits del' Italian,Tom i, 2.

Experiences pour fervir a L' Hif-

toire de la generation dc?, animaux

et des plantes-, par M. L' Abbe

Spallanzane.

Experiences fur la digcftion de

rHomme, et de difFcrentes efpe-

cies d' animaux j par M. L' Abbe

Spallanzane.

Lettera dell Abate Spallanzani R.

Prof, di Stor. Nat. E. Pres. del

R. Mufea Nell' Univerfita di Pa-

via AI fiff. Marchefe Lucchefini.

Faftos de la Academia Real de la

Hifloria, 1 739, 1740, 1741-

—

Informe fobre el Lugar de las fepul-

turas. S*'

Johannis Genefii Sepulvida opera,

4 Vols. 4"

Enfayo fobre los Alphabetos de las

letras defconocidas en4as mas anti-

guas Medallas, y monumentos de

Efpana, por Don Luis Jos. Vil-

afquiz, 40*

Memoire di Ma*thematlca e Fifica

della Societa Italiena, 3 Vol. 40.

Elementa d'Agricoltura di Lodovico

Mitterpacher, di Mitternburg,

ift and 2d Vol. 80.

Richerche fulla natura e fugli ufi del

fucco gaftrico en medicina e en

Chirurgia ; di Bafliano Carminate.

Atti della Societa Patriotica di Mi-

lano, Vol. I ft. 40-

Diflertazione fulla Portatura de Gel-

fi. By Don Gerolamo Bruni.

Y y 2

Donors.

Patriotic Society at

Milan.

Ditto.

Ditto.

Ditto.

M. Campomancs of

Madrid.

Academy of Hift. at

Madrid.

Ditto.

Ditto*

Patriotic Society at Mi-

lan.

Ditto.

Ditto.

Ditto.

Ditto.

Raccoh^i
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1789.

Jug.

Sepf.

oa.

Nov.

March.

Presents.

Raccolta d'Opufcali fuUa fcienze e

fullaarti, i Vol. 40.

Inftitutes of Phyfics ; by John An-

derfon, Prof. Nat. Phil, in the

Univerfity of Glafgow, 80.

Fra^mens de Politique et de Litera-

ture; parM. Mandrillonof Am-
fterdam.

Richerches, memoires, et obfervati-

ons fur le.^ maladies epezootiques

de St. Dominique-, recueilles et

publics par le Cercle des Philadel-

phes du Cap.

Diclionarie Efpanol, Latino-Aribi-

go, I ft. Vol. folio—By M. Cam-

pomanes.

Experiments and obfervatlons relat-

ing to various hranrhps of TCat.

Philof. Vol. 3d. by Dr. Prieftly.

Etat des Finances de St. Dominique

j)ar M. de Marbois.

An account of the life writings and

inventions ofJohn Napier of Mer-

chifton.

EiTays; by Dr. Percival— ift. Vol.

Sv/ediaur's obfervations on venereal

complaints.

A pamphlet in French on the fubjecl

of the in/iuence of atmofpheric

eleclncity on vegetation. Ey Dr.

Ingen-haufz.

Confiderations en the relative fitua-

tions of France and the Uaired

States; by J. P. Briffct de War^

ville.

The Kiftory of France; by Velly,

Villaret, and Gariiier,---in French

22 Vols;

Donors.

Patriotic Sogiety at Mi-

lan.

The author.

The author.

Cercle des Philadelphes. *

The author.

The author.

The author.

Earl of Bucjiap..

The author.

The author.

Dr. Franklin.

The author.

Mr. P. S. Du Ponceaw^

of Philiuielphia.

Popej
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1789. Presents.

March. Popes EfTay on Man, in five languages

—all poetical tranflations.

Hiftoire du Commerce, et de la Na-
vigation des peuples anciens et

modernes, 2 Vols.

LockesEflay on Education; tranflat-

ed into the Ruffian language.

The military ordinances of the king

of Spain—in the Spa>nifli language

4 Vols.

Vida de Dom Joao de Caftro, fourth

Viceroy of the Indies—in the

Portuguefe language.

Select extradls from Youngs Night-

Thoughts—in the Portugues lan-

guage.

The proceedings on the reftoration-

of the French parliaments in

1774; being a colle£lion of ori-

ginal ftate papers. in French.

A collection of pamphlets on the

late commotions in the Nether-

lands—in Low Dutch.

A dictionary of the French and Por-

tugues languages.

April. Oeuvres de M. Thomas, de I'Acade-

mie Francoife, 2 Vols.

DiiTertation fur le Moyen de confer-

vir le papier de \z piqiiere des in-

fers.

Model of a filk-reeljJprU.

May.

Cufes and obfervaticns by the Me-
dical Society of New-Haven, in

CoiinevSHcut.

A nriiiteci book the leaves of which

are made of the roots and bark of

diiterent tress and plants, being

Donors.

Mr. P. S. Du Ponceau.

Ditto.

Ditto.

Ditto^

Ditto.

Ditto.

Ditto.

Ditto*

Ditto.

Ditto.

Ditto.

Ditto.

M. Arthaud,

Mr. Edward Pole of Phi-

ladelphia.

The Medical Society, &C.

St. John Crevacoeur the

inventor.

^c
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0r7.

Dec.

1790

Feb.

Presents.

tlic firfl eflay of this kind of manu-

fatflure.

A fpecimen of pctrolium, found in

confidcr.ible quantity on a branch

of the Allegeney, called Oil Creek.

Firil Vol. of theTranfa£lions of the

Royal Irifli Academy.

Specimens of coal, white vitriol,

flate, brick burnt flate, allum, ni-

tre, frceflonc, and Indian pottery,

lately found in a bank near Wafli-

ington, in Pennfylvania.

An Eilay on the powers and mecha-

nifms of nature; by R. Young.

Specimens of the papyrus of Syra-

cufc.

Method of recovering perfons appar-

ently dead—in French ; by Baro-

nde Hupfch, of Cologne.

An almanac of the ifland of St. Do-

mingo, exhibiting a compleat view

of the prefent ftate of the French

Colony in that Ifland.

A fpecimen of Weft-India Cinchona.

A fpecimen ofCinnamon, the growth

of Jamaica.

The fliell and feeds of a fpccies of

the bread-fruit, lately obtained

from thelile ofFrance, and known

in the Weft-Indies by the name

of paindejmge^ or Jack-breadfru'it.

Memoirs of the royal Academy of

Sciences at Turin, for 1786 and

1787.

Nouvelles experiences et obfervatl-

ons fur divers objects de phyfi-

que, by Dr. John Ingen-houfz-

O N S.

Donors,

Mr. William Trumbull.

Royal Irlfh Academy.

David Reddick, Efq.

Mr. Samuel Mather of

London.

Dr. Franklin.

The author.

M. Samuel Vaughanjun,

Ditto.

Ditto.

Ditto.

Royal Academy of

Sciences Turin.

The Author.

Medical,
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1 790.

^May,

June.

July.

Sept.

Oaobcr.

Novem.

Presents.

Medical, philofophical, and experi-

mental eflays; by Thomas Per-

cival M. D. Vol. 2.

Letters on Cochineal, continued, by

James Anderfon M. D. of Ma-
drafs.

Diredlions for taking care of the co-

chineal infedt while at feaj by

ditto.

Letter to Sir Jofeph Banks, on the

fubjeft of the cochineal infedV,

difcovered at Madrafs ; by ditto.

A volume of 200 elegant copper-

plate engravings entitled Emblema-

tica Rollenhagii, done at Ulrecht

in the year 161 3.

The Conititution of the Pennfylvania

Society for promoting the aboliti-

on of flavcry, &c.

An addrefs to an aflembly of the

friends of American manufac-

tures, delivered Aug. pth, 1787 j

by Tench Coxe, Efq.

Ninety one volumes of the hiftory

of the Royal Academy of Sciences

at Paris.

A variation chart and magnetic atlas,

by John Churchman.

]^'^odel of a ramming block, for driv-

ing piles, on an improved con-

ftruilion, by Mr. Ludv^ng Conrod

Kuhn.

Model of a convenient j/?f^-^if^ ; by

ditto.

A copper-plate print of tv^^o remar-

kable Lulus Naturse.

An attempt to explain a difficulty in

Donors.
The Author.

The Author.

The Author.

The author.

Mr. William Spotfwood

of Philadelphia.

William Barton, Efq.

Ditto.

Left in legacy by Dr.

Franklin, hte Prefident

of the Society.

The author.

The inventor.

The Inventor.

Thomas Pole Surgeon of

London.

The author.

the
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1790. Presents.

the theory of vifion, depending on

the different refrangibihty of light

;

by Nevil Mafkelyne, aftronomer

royal.

Nov. Some account of the difcovery made
by the late Mr. John Dolland,

which led to the groand improve-

ment of refracting telefcopes J by

Peter Dolland.

Accountof a new inflrument for mea-

furing fmall angles, called the pri/^

7Jiatic micrometer^ by the Revd. Dr.

Mafkelyne.

The Anatomical Inftrucftor; by Mr.

Thomas Pole Surgeon, of London.

A Synopfis of a courfe of ledlures

on the theory and practice of me-
dicine, by B. Waterhoufe, M. D.

A defcriptive catalogue of ingraved

gems, about 1500 in number.

Ninth volume of the Tranfa<Slions

of the Batavian Society of expe-

rimental Philofophy, at Rotterdam.

Memoirs de I'Academie royale des

Sciences de Turin, Vol. 4th.

A curious piece of Indian fculpture,

fuppofed to reprefent an Indian

woman in labour, found near

Cumberland river, Virginia.

Principles fur les meafures en lon-

geur et en capacite ; par M. Bon-

ne, of Paris.

Sept. Syfleme des Lecons phyfiques par L'

Abbe NoUet. 2 Vols. 80.

Muffchenbrook's Philofophy, 2 Vols.

Tranfadions of the Society for pro-

moting Arts and Manufa^ures, at

London: for 1785.

1791.

Feb.

ApriL

May.

June.

AtiguJ,

Donors.

Nevil Mafkelyne, afcron.

royal.

The author.

The author.

The author.

Francis Hopkinfon, Efq.

Batavian Society Expei%

Philos. at Rotterdam.

M. De La Lande.

Mr. Tliomas JefFerfon.

The author.

Mr. John Vaughan.

V

40. Ditto.

Ditto.

Memoirs
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Nov.

Pur.SENTS.

Memoirs relative to the Hiftory and

Sciences of the Chinefe j by the

French mifiionaries at Token-, 12

Vols. 40-

A profile in plafter of Paris of Dr.

Prieftly—particularly valuable for

the ftrong refemblance to the ori-

ginal*

OBoher. An Eulogy on the Hon. James Bow-

doin L. L. D. late Prefident of the

American Academy of Arts and

Sciences at Bofton, delivered be^'

fore the Society, by John Lowell,

one of the Counfellors of the Acad.

Annimals of agriculture, &c. colledled

and publiftied by Arthur Young,

Efq. fromNo.72 to 77 inclulive.

Fundamenta Chymiae j by George

Erneft Stahl, M. D.

Marofticenfis Philofophi et medici In

gimnafio Patavino medicaniento-

rum fimplicium, &c.

Nouveau voyage dans les Etas-unis

ill and 3d Vols.

Model of a machine, for faving per-

fons from the upper {lories of a

houfe on fire.

Three hundred and eight pounds,

for the purpofe of difcharging a

debt, due by the Society, to the

eflate of the late Francis Hopkin-

fon, Efq.

Hiftoire et Memoires de la Societe roy-

ale.

An Enquiry concerning Chettenham

Water ; by A. Fothergill, M D.

Anaddrefs to the King andParliment

VOL. in. z z

DOXCTRS.

Mr. John Vaughan.

Ditto,

The American Academy
of Arts and Sciences.

Dec.

Rodolph Valltravers, F
R. S.

Mr. Samuel Mitchell of

Long-Ifland

Ditto

M. Peter Briflbt deWar^
ville.

Rev. Nicholas Collin,

D. D. the inventor

David Rittenhoufe, L.

L. D. Prefident of the

Society.

Evan Edwards, Efq.

Judge Turner.

Ditto.
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Dec.

1792.

June.

DON I O N S.

Fc^.

Presents.

of G. B. on prcferving the lives of

the inhabitants, &c. by W. Hawes

M. D.

A piece of (lone, containing feveral

petrified fliells, &c. found beyond

the Blue mountains.

A great variety of fpecimens or fam-

ples of French diesy faid to refill

fea-water and all kinds of acids.

A complete treatife on the mineral

waters of Virginia j by John Rou-

ell, M. D.

The American Edition of the Ency-

clopedia, to be delivered in vo-

lumes to the Society, as publilhed.

A curious library-chair belonging to

the late Dr. Franklin.

Neviton's Principia.

Roman's account of Eall and Weft

Florida.

iiarcb. Two fpecimens of lime-ftone bear-

ing impreffions of die Echinus, or

fea-nettle, found in Wafhington

county, Georgia.

Hiftory of New-Hampfhire, by the

Revd, Jeremy Belknap Vol. 2d.

The three Georgics, and fome books

of the -/Eneid of Virgil, tranfla-

ted into Greek.

An extraordinary cafe of extra uterine

:ge(lation \ by WilUam Turnbull of

London.

Hiftory of New-Hampftiire ; by the

Revd. Jeremy Belknap, Vol. 3d.

Hiftorical colleclions; confifting of

State papers, &c. by Ebenezer

Hazard, A. M.

April.

May.

DONORSi.

Mr. John Arndt of Eal-

ton.

Peter Stephen Du Pon-

ceau, Efq.

The author.

Rlr. Thomas Dobfon,

of Philadelphia, the

publiiher.

Mr. Richard Bache.

Mr. Robert Aitken of

Philadelphia.

Ditto.

Mr. Peter Boyle.

The Author.

The Princefsof Dafhkaw,

Mr. Thomas Pole, Sur-

geon of London.

The Author.

The Author.

Travels
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1792.

.July.

Jug.

Sept.

oa.

No'

1793-

Jan,

Peh,

Presents.

Travels through North and South

CaroHna, Georgia, &c. containing

an account of the foil and natural

produ(5lion of thofe regions. By
Mr. William Bartram.

Catalogus fecundus Librorum om-
nls ordinis, Latino aliifq. doftiori-

bus Unguis confcriptum, in Bib-

liopolio B. Wild and J. Althier,

1792 a Utricht.

Supplementum Catalog! fecundi Li-

brorum, omnis ordinis, &c.

Catalogue de livres Francois, &c.

A medical diflertation on Inoculati-

on, by M. Valentius.

Hiftory of the Province of New-
York, by William Smith, A. M.

Eflai hifloriqiie fur la Colonic de

Surinam.

A ftone of black flate, in form of a

regular dodecahedron, the fide of

each pentagon about one inch and

an half, found on the (hore of the

Ohio.

A thefis (in French) on the difeafes

of the inhabitants of St. Domin-
go, and of other hot climates in

general : by Chev. de St. George

Chirurgien major des Hofpitaux

de la marine royale a Portau Prince.

Time an apparition of eternity; by

John William Gerarde de Brahm,

of Philadelphia.

A difcourfe intended to commemo-
rate the difcovery of America, by

Chriftopher Columbus, by the

Revd. Jeremy Belknap.

An elegant and correal map of Penn-

Z z %

D0NOR3.

William Barton, Efq.

B. Wild and J. Althier,

L^tricht.

Ditto.

Ditto.

The Author.

William Barton, Efq.

M. Peter Le Geaux,

Dr. Charles Brown4

The Author.

The Author.

The Author.

The Author,

iylvania
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1793-

MjrcL

Presents. Doxcas.

ftlvania; by Mr. Reading Howell

of Philadelphia.

Le vrai Calendier perpetucl et gene- The Author.

ral, fuivant le ftile Julien et la cor-

reclion Gregcrienne; by M. Ro-

dolph Valitravers, cf RotterdaiK^

Viaggio negli Szjtr Unit: dell' Ame- The Author.

rica Settentxicmle ; da Luigi

Caftiglioni—of Milan 2 Vols. S^

Regnerus de Graaf de Virorum cr- Dr. John Morris of

ganis gener:itioDi5, &c. Philadelphia.

Zhrtjihns t:'u:crds tlf eretihn of a buildingsfzr the accommodaticn cf the

Sctir/T, not mcnti^edin tktfz^regoing UJi.

>'

J OHN Antier, Efq. LocdoQ,
j>Ir. Rj;h:rd Adains,
Wm. Atrlcs, Zfq.

Toha BIcakJ^T, ETq.

j^lr. I hc:i-.^' Ersdford,

John Bayard, ElVj.

Gccr|:e Emn, Efa.

RfT. Dr. Robert BlackwcD,
Edwird Burd, Efq.

Chirlei Biddie, Eiq.

Dr. P—
nj
-amin BlcEey,

Wni. Bradford, Ei"q.

Mr. Jaaces BHiighurJE^

]«fr. John Baird,

Ibfr. Thoa;2S Bartovr,

JaiBCs &yloc, Efq.

Wm. Bingham, Efq.

RobenBvdaj, Eiiq. London .

Ckmoit Biddle, £iq.

Mr. Jalrn Brii^vHl,
Bcnianitn Chew, Jon. £fi|.

Theophihis Cafecone, £^
John Caldwell, Efq.

George Clyoiir, Efq.

Tench Coie, Eiq.

^Ir. Jofeph Crookfiunks,

Mr. John Craig,

Mr. John CEfiord,

Mr. Thomas Clifford.

Jcrfieph Copperthwaite, Efq.

Dr..Gcnrd CbiUbo.
Mj«bcv CbiUbo, Efq.

£0
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Mr. William Payne.
David Ritteiiiioui'c, £fq.

John Rofs, Efq.

Dr. Jolm Redman.
Wdliam kiiwle, Efj.
David Rcddick, Klij.

Dr. Benj.iuin RuHi.
Mr. AV^iliiani Roberts.

Jaco!) Rufh, J.l'q.

Dr. 'J'homas Rulton,

Jonathan 13. Smith, Efq.

Ldward Shippcn, Efq.

Jonathan D. Sergeant, Efq,

John Swanwick, Efq.

Dr. William Shippcii.

Mr. Jolm Selleri.

Mr. tohn btille.

Meflrs. Syminp:on and Crown.
Mr. Thomas Siddon.
Mr. William Sykes.

I^awrence Scchel, Efq. •

Mr. Robert Smith.
Mr. Eden Shotwell.
Charles Thompfon, Efq.
Edward Tilghman, tfq.

Dr. William Thornton,
Mr. John Thompfon.
Mr. John Vaughan.
Samuel Vaughan, Efq.
Mr. Benjamin Vaughan, London.
Mr. William Vaughan, London.
Mr. Charles Vaughan.
Mr. Samuel Vaughan, Jun.
Mr. Benjamin Wynkoup.
James Wilfon, Efq.

Alexander Wilcocks, Efq.
Mr. John Wood.
Mr. Robert Wain.
Dr. Cafpar Wiftar.

Rev. Dr. William White.
Mr. Benjamin Workman.
Mr. Jonathan Williams.
Mr. Samuel Wilcox.

Q:|r At a meeting of the Society held on the 2lft of December 179T.

On motion refolved—that the Society entertain a very high fenfe of the fervices rendered them-

liy Samuel Vadghan, Efq. (in planning and fuperintending the building of their Hall)"

.jnd that the /ort«/{j of this body be prefentcd to that Gentleman for his diCntcrefled and fuc-

•^efsful attention to their intercfts. And his Excellency the Prefident (Dr. Franklin) did accord-

ingly prefentthc Society's thanks to Mr. Vaughan.
Extrad from the minutes

R. PATTERSON, Secretart.

Mr. Reuben Haines,
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ADVERTISEMENT.
jyf. JOHN Hyacinth De T^Iagellan, in London, having fometime ago

offered, as a donation, to the American Philofophical Society, held at

Philadelphia for promoting ufeful knowledge, the fum of two hundred

guineas, to be by them vefted in a fecure and permanent fund, to the

end that the intereft arifing therefrom fhould be annually difpofed of irt

premiums, to be adjudged by the Tociety, to the author of the bed dif-

covery, or moft ufeful invention, relating to navigation, aftrcnomy, or

natural philofophy (mere natural hiflory only excepted) and the fociety

having accepted of the above donation, hereby publifli the conditions,

prefcibed by the donor, and agreed to by the fociety,. upon which the faid

annual premiums will be awarded.

1. The candidate fhailfendhis difcovery, invention or improvement,

addreiTed to thePrefident, or one of the Vice Frefidents of the fociety,

free of poftage or other charges ; and Ihall diftinguilh his performance

by forae motto, device or other fignature, at his pleafure. Togetlaer

with his difcovery, invention or improvement, he fhall alfo fend a fealed

lettei', containing the fame motto, device or fignature, and fubfcribed

with the real name, and place of refidence of the author.

2. Perfons of any nation, feci or denomination whatever, fliall be

admitted as candidates for this premium.

3. No difcovery, invention or improvement fhall be entitled to this

premium which hath been already publifhed, or for which the author

hath been publicly rewarded elfe where.

4. The candidate fhall communicate his difcover}', invention or im-

provement, either in the Englifh, French, German or Latin language.

5. All fuch communications fnall be publicly read, or exhibited to

the fociety, at fome ftated meeting, not lefs than one month previous to

-the day of adjudication, and fliall at all times be open to the infpeclion

of fuch members as fhall defire it. But no member (hall carry home
with him the communication, defcription or model, except the officer

to whom it fhall be intrufled ; nor Ihall fuch officer part with the fame

out of his cuftody, without a fpecial order of the fociety for that pur-

pofe.

6. The
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6. TKz focicty having previoufly referred th;; fcvcral communlcationsj

from candidates for the premium then depending, to the confideration of

the twelve counfellors and other officers of the fociety, and having re-

ceived their report thereon, fhall, at one of their Hated meetings, in

the month of December, annually, after the expiration of this current

year (of the time and place, together with the particular occafion of

which meeting, due notice fliall be previoufly given, by public advertlfe-

ment) proceed to the final adjudication of the faid premium: and after

due confideration had, a vote {hall firfl be taken on this queftion, viz.

Whether any of the communications then under infpe£lion be worthy of

the propofed premium ? If this queftion- be determined in the negative,

the whole bufmefs (hall be deferred till another year : but if in the affir-

mative, the fociety fhall proceed to determine by ballot, given by the

members at large, the difcovery, invention or improvement, moft ufe-

ful and worthy ; and that difcovery, invention or improvement, which

fliall be found to have a majority of concurring votes in its favour fliall

be fuccefsful ; and then, and not till then, the fcaled letter, accompany-

ing the crowned performance, fhall be opened, and the name of the

author announced as the perfon entitled to the faid premium.

7. No member of the fociety who is a candidate for the premium

then depending or who hath not previoufly declared to the fociety, either

by word or writing, that he has coftfidered and weighed, according to

the beft of his judgment, the comparative merits of the feveral claims

then under confideratiDii, fhall fit in judgment or give his vote in award-

ing the faid premium.

8. A full account of the crowned fubjedl fhall be publilhed by the

fociety as foon as may be, after the adjudication, either in a feparate

publication, or in the next fucceeding volume of their tranfadlions, or

in both.

9. The unfuccefsful performances fhall remain under -confideration,

snd their authors be confidered as candidates for the premium, for five

years, next fucceeding the time of their prefentment, except fuch per-

formances as their authors may, in the mean time, think fit to with-

draw. And the fociety fliall, annually, publifh an abftracl of the titles,

objecl or fubjeiH: matter of the communications fo under confideration -,

fuch only excepted as the fociety fhall think not worthy of public notice.

10. The letters containing the names of authors v/hofe performances

fliall
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*fliall be i-ejecled, or which fliall be found unfuccefsfu), after a tryal of

-iivc years, faall be burnt before the fociety, without breaking the fcal.s.

11. In cafe there fhould be a failure, in any year, of any communi-

cation worthy of thepropofed premium, there will then be two premi-

ums to be awarded in the next year. But no accumulation of premiums

-fliall entitle an author to more than one premium for any one difcovcry,

invention or improvement.

12. The premium fliall confifl of an oval plate of folid ftandard gold,

of the value of ten guineas, on one fide thereof fliail be neatly en-

graved a fliort Latin motto, fuited to the occafion, together with the

words The pi'cmium of John Hyacinth De Magellan, of London,

cftabliflied in the year 1786. And on the other fide of the plate {hall

be engraved thefe words. Awarded by the A. P. S. for the

difcovery of A. D.

And the feal of the fociety fhall be annexed to the medal by a rib-

bon paiTmg through a fmall hole at the upper end of the plate.

Thefjllonvhig ccmrntwlcationsfrom candidatesfor the Magellanic annual

prci2iit/r7iy rcinaln under- coffd^fat'i-^n.

1. An efTay on warming rooms. luottOy Cu'ique cveniat fcniper proui

meruit. Read May 20, 1791-

The author propofes, as an addition to the Franklinian fire-plaee, or

open Tlovc, that the frefli air neceflary to feed the fire, be admitted

from without, through tin pipes, placed under the floor, and rifmgup

through the hearth at one fide of the (love, where they communicate

with iron pipes pafTmg thro' the fire as a grate. Thefe iron pipes again

communicate with tin ones, extending up behind the wainfcot, nearly

to the ceiling, where the air, now heated by pafling through -the fire, is

fufFered to efcape into the room. By this contrivance, the inconveni-

ence urifing from tl;c rufliing in of cold air from without, through every

crevice and aperture where it can f^nd a paflage, will, it is alledged, be

efFetlually prevented, and the room keep warm with muchlefs expence

of fuel than in the common way.

2. An attempt to prove that the generally received opinion, that fteel

•fprings acquire an increafe of flrength or power by cold weather, and

lofe power by warm weather, is erroneous—Signature Scnt^.ulous—
Kead November 4, 1791.

The
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The writer eiuleavovirs to eftablifli this pofitio;:, both fio:n theory

and experiment.— Heat expands and cold contracts a fpring, or any
other piece of metal proportionally, in all its dimcnfions; and therefore,

\yhilc cold makes a fpring fliorter, and on that account would incrcafc its

power, it alfo makes it both narrower and thinner, and on this account
would diminiflr its power, in the fame proportion ; accordingly, by ex-

periment, he found that a fpring of twelve inches long, made fail at one
end, and having a weight fufpcnded from the other, did not fulTer the

weight vifibly to defcend, upon being heated even to fuch a degree as to

evaporate a drop of v/ater applied to it. If the above pofition be true, the

theniionietey-ctirbj applied to Harrifon's and other time-pieces, inflcad of

being an advantage, muft be diredlly the contrary.

3. A defcription, accompanying a model of a machine, which the

author calls an Elcvalrr—Motto, Nltitttr in avdua Virtus—Read Decem-
ber 2, 1791.

The machine is a compound of perpendicular fliafts, fo conneGed by
grooves, ropes and puliies, that each moves its inmate, and thus all

life together.

" This machine," the author obferves, " may be applied to many im-
portant ufes—A perfon of common weight may afcend an hundred feet

upon a frame of light conftrudion to gain a rocky precipice, to enjoy a

fineprofpedl, to reconnoitre the encampment ofan enemy, and todifcover

land at fea.—Dilpatrh in Innrling -nnri .Ti-vion<rUng, or any quick alternate

motion, is well performed by the multiple motion of this elevator."

4. A defcription with a model of a mechanical apparatus for reo-ula-

ting and governing the fails of a velTel at fea—Signature I. S. S
Read November 2, 1792.

The author propofes, that each fail be placed within a large frame

turning round on pivots at the top and bottom. At the extremity of the

upper pivot or gudgeon is fixed a cog or fpur wheel, which is turned

by another wheel having half the number of teeth, and this fupports a

large vane, about one fifth of the fize of the fail, which is turned round

with the wind. By this means the angular motion of the fail will be

but half that of the vane. Hence if the wind when direclly a-flern, be

'.t right angles with the plane of the fail, a fide wind would flrike the

pane of the fail at an angle of forty-five degrees, and a wind four points

beiore the beam, would llrike the fail at an angle of two points and an half-

and thus, it is prefumed, that the mere action of the wind upon the

A a a vane,
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vane, would always turn the fails into their proper pofition, without any-

manual operation whatever, lie alfo propofes a nu'thod of furling the

fails by means of rollers, to be worked with cranks.

5. An improvement in the art of guaging. Signature W.—Read No-

vember 16, 1792.

The autlior points out various fources of error in the prefent praQice

of guaging, particularly taking the dimcnfions cutfide of the calk. He

gives a drawing and defcription of an iuftrument for taking the neceflary

dimenfions, viz. The length, head-diameter, bung-diameter, and a

middle diameter between the head and bung, all infide of the calk; and

by means of a table v/hich he has fubjoined, fliews how to compute the

contents of any cafk from thefe dimenfions, with the grcateft eafe and

accuracy.

Befides the above communications, an eflay on the caufes of the tides

has been received, but not being within the limited time, was not brought

under confideration at the lafl adjudication.

Several other pieces have been before the Society, but as their time

of probation (five years) v.dll expire before the next adjudication, in De-

cember IVQ"?, they arc of cuuifc dccifi\ cly unfutccfsful, and need not

be noticed.

Publifhed by order of the Society,

JAMES HU iUHlJNSUN, )

SAMUEL MAGAW, > Secretaries.

J. "WILLIAMS, Jun. J
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