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PROGRESS OF THE MIND. 145

Secur’d from frost, the Bee industrious dwells,

And fills for Winter all her waxen cells ;

The cunning Spider, with adhesive line,

Weaves his firm net immeasurably fine ;

The Wren, when embryon eggs her cares engross,
Seeks the soft down, and lines the cradling moss ;
Conscious of change, the Silkworm-Nymphs begin,
Attach’d to leaves, their gluten-threads to spin ; 420
Then round and round they weave, with circling heads,

Sphere within Sphere, and form their silken beds.

‘“ Say, did these fine volitions first commence
From clear ideas of the tangent sense ;
From sires to sons, by imitation caught,
Or in dumb language by tradition taught ?
Or did they rise, in some primeval site
Of larva-gnat, or microscopic mite ;
And with instructive foresight, still await

On each vicissitude of insect-state P— 430












PROGRESS OF THE MIND. 147

With mimic acts associate thoughts excites,
And storms the soul with sorrows or delights ;
Life’s shadowy scenes are brighten’d and refin’d,
And soft emotions mark the feeling mind.

The Seraph, SympaTny, from IHeaven descends,
And bright o’er earth his beamy foreliead bends ;
On Man’s cold heart celestial ardor flings,

And showers affection from his sparkling wings ; 470

And soft emotions, 1. 466. From our aptitude to imitation, arises
what is generally understood by the word sympathy, so well ex-
plained by Dr. Smith of Glasgow. Thusthe appearance of a cheerful
countenance gives us pleasure, and of a melancholy one makes us
sorrowful., Yawning, and sometimes vomiting, are thus propagated
by sympathy ; and some people of delicate fibres, at the presence of
a spectacle of misery, have felt pain in the same parts of their
bodies, that were diseased or mangled in the object they saw.

The effect of this powerful agent in the moral world, is the foun-
dation of all our intellectual sympathies with the pains and pleasures
of others, and is in consequence the source of all otr virtues, For in
what consists our sympathy with the miseries or with the joys of our
fellow creatures, but in an involuntary excitation of ideas in some
measure similar or imitative of those which we believe to exist in the

minds of the persons whom we commiserate or congratulate ;
















































































































































OF GOOD AND EVIL. 193

The marble mountain, and the sparry steep,
Were built by myriad nations of the deep,—
Age after age, who form’d their spiral shells,
Their sea-fan gardens, and their coral cells ;

’Till central fires, with unextinguish’d sway,
Rais’d the primeval islands into day ;—

The sand-fill’d strata, stretch’d from pole to pole,
Unmeasur’d beds of clay, and marl, and coal,
Black ore of manganese, the zinky stone,

And dusky steel on his magnetic throne, 440

The marble mountain, 1, 431, From the increased knowledge in
Geology during the present century, owing to the greater attention
of philosophers to the situations of the different materials, which
compose the strata of the earth, as well as to their chemical proper-
ties, it seems clearly to appear, that the nucleus of the globe be-
neath the ocean, consisted of grantite ; and that on this the great beds
of limestone were formed from the shells of marine animals during
the innumerable primeval ages of the world ; and that whatever strata
lie on these beds of limestone, or on the granite, where the limestone
does not cover it, were formed after the elevation of islands and con-
tinents above the surface of the sea, by the recrements of vegetables

and of terrestrial animals ; see an this subject Botanic Garden, Vol. I.

Additional Note XXIV,
Aa






OF GOOD AND EVIL. 195

Shout round the globe, how Reproduction strives
With vanquish’d Death,—and Happiness survives ;
How Life, increasing, peoples every clime,

And young renascent Nature conquers Time ;
—And high in golden characters record,

The immense munificence of NATURE’s LorD !—

the means to avoid the one, and to procure the other, and thus
contribute both ways to increase the sum total of organic happiness.

How Life increasing, 1. 453. Notonly the vast calcareous pro-
vinces, which form so great a part of the terraqueous globe, and also
whatever rests upon them, as clay, marl, sand, and coal, were formed
from the fluid elements of heat, oxygen, azote, and hydrogen, along
with carbon, phosphorus, and perhaps a few other substances, which
the science of chemistry has not yet decomposed ; and gave the
pleasure of life to the animals and vegetables, which formed them ;
and thus constitute monuments of the past happiness of those organ-
ized beings. But as those remains of former life are not again totally
decomposed, or converted into their original elements, they suppljr
more copious food to the succession of new animal or vegetable
beings on their surface ; which consists of materials convertible into
nutriment with less labour or activity of the digestive powers ; and
hence the quantity or number of organized bodies, and their im=

provement in size, as well as their happiness, has been continually




































ADDITIONAL NOTES.

SPONTANEOUS VITALITY OF MICROSCOPIC ANIMALS.

Hence without parent by spontaneous birth
Rise the first specks of animated earth.

Carto 1. 1. 227.

Prejudices against this doctrine.

I. From the misconception of the ignorant or superstiti-
ous, it has been thought somewhat profane to speak in fa-
vour of spontaneous vital production, as if it contradicted
holy writ ; which says, that God created animals and vege-
tables. They do not recollect that God created all things
which exist, and that these have been from the beginning in
a perpetual state of improvement ; which appears from the
globe itself, as well as from the animals and vegetables, which
possess it. And lastly, that there is more dignity in ouridea
of the supreme author of all things, when we conceive him-
to be the cause of causes, than the cause simply of the

events, which we see; if there can be any difference in in-
finity of power !

Another prejudice which has prevailed against the spon-
toneous production of vitality, seems to have arisen from
the misrepresentation of this doctrine, as if the larger ani-
mals had been thus produced ; as Ovid supposes after the
deluge of Deucalion, that lions were seen rising out of the
mud of the Nile, and struggling to disentangle their hinder
parts. It was not considered, that animals and vegetables
have been perpetually improving by reproduction ; and
that spontaneous vitality was only to be looked for in the
simplest organic beings, as in the smallest microscopic ani-
malcules; which perpetually, perhaps hourly, enlarge them-



4 Additional Notes.

selves by reproduction, like the roots of tulips from seed,
or the buds of seedling trees, which die annually, leaving
others by solitary reproduction rather miore perfect than
themselves for many successive years, till at length they
acquire sexual organs or flowers.

A third prejudice against the existence of spontaneous
vital productions has been the supposed want of analogy;
this has also arisen from the expectation, that the larger or
more complicated animals should be thus produced ; which
have acquired their present perfection by successive gene-
rations during an uncounted series of ages. Add to this,
that the want of analogy opposes the credibility of all new
discoveries, as of the magnetic needle, and coated electric
jar; and Galvanie pile: which should therefore certainly bhé
well weighed. and nicely investigated before distinct cres
dence is given them ; but then the want of analogy must
at length yield to repeated occular demeonstration.

Preliminary observations.

II. Concerning the spontaneous produetion of the smal-
lest microscopic animals it should be first observed, that the
power of reproduction distinguishes organic being, whether
vegetable or animal, from inanimate nature. The circula=
tion of fluids in vessels may exist in hydraulic machines,
but the power of reproduction belongs alone to life. This
reproduction of plants and of animals is of two kinds,
which may be termed solitary and sexual. The former of
these; as in the reproduction of the buds of trees, and of
the bulbs of tulips, and of the polypus, and aplis, appears
to be the first or most simple mode of generation, as many
of these organie beings afterwards acquire sexual organs, as
the flowers of seedling trées, and of séedling tulips, and the
autumnal progeny of the aphis. Se¢ Phytologia.

Secondly, it should bé observed, that by reproduction or=
ganic béings aré gradudlly énlarged and improved ; which



Spontaneous Vitality of Microscopic Animals. 3

may perhaps more rapidly and uniformly occur in the sim-
plest modes of animated being ; but occasionally also in the
more complicated and perfect kinds. Thus the buds of a
seedling tree, or the bulbs of seedling tulips, become larger
and stronger in the second year than the first, and thus im-
prove till they acquire flowers or sexes: and the aphis, I
believe, increases in bulk to the eighth or ninth generation,
and then produces a sexual progeny. Hence the existence
of spontaneous vitality is ouly to be expected to be found
in the simplest modes of animation, as the complex ones
bave been formed by many successive reproducticns.

Experimental facts.

I1I. By the experiments of Buffon, Reaumur, Ellis, In-
genhouz, and others, microscopic animals are produced in
three or four days according to the warmth of the season,
in the infusions of all vegetable or animal matter. One or

‘more of these gentlemen put some boiling veal broth into a
phial previously heated in the fire, and sealing it up herme-
tically or with melted wax, observed it to be replete with
animalcules in three or four days.

These microscopic animals are believed to possessa pow-
er of generating others like themselves by solitary repro-
duction without sex; and these gradually enlarging and
improving for innumerable successive generations. Mr. Ellis,
in Phil. Transact. V. LIX. gives drawings of six Kinds of
animalcula infusoria, which increase by dividing across the
middle into two distinct animals. Thus in paste composed
of flour and water, which has been suffered to become
acescent, the animalcules called ecls, vibrio anguillula, are
seen in great abundance; their motions are rapid and
strong ; they are viviparous, and produce at intervals a nu-
merous progeny : animals similar to these are also found in
vinegar ; Naturalist's Miscellany by Shaw and Nodder,
Vol. II. These eels were probably at first as minute as
“other microscopic animalcules; but by frequent, perhaps
B









8 Additional Notes.

For the purposes of nutrition these digested or decompos-
ed recrements of dead animal or vegetable matter are ab-
sorbed by the lacteals of the stomachs of animals or of the
roots of vegetables, and carried into the circulation of their
blood, and these compose new organic parts to replace others
which are destroyed, or to increase the growth of the plant
or animal,

It is probable, that as in inanimate or chemical combina-
tions, one of the composing materials must possess a power
of attraction, and the other an aptitude to be attracted ; so
in organic or animated compositions there must be particles
with appetencies to unite, and other particles with propensi-
ties to be united with them.

Thus in the generation of the buds of trees, it is proba-
ble that two kinds of vegetable matter, as they are separat-
ed from the solid system, and float in the circulation, be-
come arrested by two kinds of vegetable glands, and are
then deposed beneath the cuticle of the tree, and there join
together forming a new vegetable, the caudex of which ex-
tends from the plumula at the summit to the radicles be-
neath the soil, and constitutes a single fibre of the bark.

These particles appear to be of two kinds: one of them
possessing an appetency to unite with the other, and the
latter a propensity to be united with the former; and they
are probably separated from the vegetable blood by two
kinds of glands, one representing those of the anthers, and
the others those of the stigmas, in the sexual organs of ve-
getables; which is spoken of at large in Phytologia, Sect.
VIL aod in Zoonomia, Vol. I Sect. XXXIX. 8. of the
third edition, in octavo; where it is likewise shown, that
none of these parts which are deposited beneath the cuticle
of the tree, is in itself a complete vegetable embryon, but
that they form one by their reciprocal conjunction.

So in the sexual reproduction of animals, certain parts
separated from the living organs and floating n the blood,



Spontaneous Vitality of Microscopic Animals. 9
are arrested by the sexual glands of the female, and others
by those of the male. Of these none are complete embryon

animals, but form an embryon by their reciprocal conjunc-
tion.

There hence appears to be ananalogy between generation
and nutrition, as one is the production of new organization,
and the other the restoration of that which previously ex-
isted ; and which may therefore be supposed to require ma-
terials somewhat similar. Now the food taken up by ani-
mal lacteals is previously prepared by the chemical process
of digestion in the stomach ; but that which is taken up by
vegetable lacteals, is prepared by chemical dissolution of
organic matter beneath the surface of the earth. Thus the
particles, which form generated animal embryons, are pre-
pared from dead organic matter by the chemico-animal
processes of sanguification and of secretion ; while those
which form spontaneous microscopic animals or microscopic
vegetables are prepared by chemical dissolutions and new
combinations of organic matter in watery fluids with suffi-
cient warmth.

It may be here added, that the production and properties
of some kinds of inanimate matter, are almost as difficult
to comprehend as those of the simplest degrees of animati-
on. Thus the elastic gum, or caoutchouc, and some fossile
bitumens, when drawn out to a great length, contract them-
selves by their elasticity, like an animal fibre by stimulus.
The laws of action of these, and all other elastic bodies,
are not yet understood : as the laws of the attraction of cohe-
sion, to produce these effects, must be very different from
those of general attraction, since the farther the particles of
elastic bodies are drawn from each other till they separate,
the stronger they seem to attract; and the nearer they are
pressed together, the more they seem to repel; as in bend-
ing a spring, or in extending a piece of elastic gum ; which
is the reverse to what occurs in the attractions of disunited
bodies ; and much wants further investigation. So the spon-






Spontaneous Vitality of Microscopic Animals. 11
regain some degree of vitality, since this is done by more
complicate animal organs in the instances above mentioned.

The hydra of Linnzus, which dwells in the rivers of Eu-
rope under aquatic plants, has been observed by the curi-
ous of the present time, to revive after it has been dried, to
be restored after being mutilated, fo multiply by being di-
vided, to be propagated from small portions, to live after
being inverted; all which would be best explained by the
doctrine of spontaneous reproduction from organic particles
not yet completely decomposed.

To this should be added, that these microscopic animals
are found in all solutions of vegetable or animal matter in
water; as black pepper steeped in water, hay suffered to
become putrid in water, and the water of dunghills, afford
animalcules in astonishing numbers, See Mr. Ellis’s curious
account of Animalcules produced from an infusion of Pota-
toes and Hempseed ; Philos. Transact. Vol. LIX. from all
which it would appear, that organic particles of dead veget-
ables and animals during their usual chemical changes into
putridity or acidity, do not lose all their organizatioh or vi-
tality, but retain so much of it as to unite with the parts of
living animals in the process of nutrition, or unite and pro-
duce new complicate animals by secretion as in generation,
or produce very simple microscopic animals or microscopic
vegetables, by their new combinations in warmth and mois-
ture.

And finally, that these microscopic organic bodies are
multiplied and enlarged by solitary reproduction, without
sexual intercouse till they acquire greater perfection or new
properties. Lewenhoek observed in rain-water which had
stood a few days, the smallest scarcely visible microscopic
animalcules, and in a few more days he observed others
eight times as large; English Encyclop. Art. Animalcule.



12 _Additional Notes.

Conclusion.

There is therefore no absurdity in believing that the most
simple animals and vegetables may be produced by the con-
gress of the parts of decomposing organic matter, without
what can properly be termed generation, as the genus did
not previously exist; which accounts for the endless varie-
ties, as well as for the immense numBers of microscopic
animals.

The green vegetable matter of Dr. Priestley, which is uni-
versally produced in stagnant water, and the mucor, or
mouldiness, which is seen on the surface of all putrid ve-
getable and animal matter, have probably no parents, but
a spontaneous origin from the congress of the decomposing
organic particles, and afterwards propagate themselves.
Some other fungi, as those growing in close wine-vaults, or
others which arise from decaying trees, or retten timber,
may perhaps be owing to a similar spontaneous production,
and not previously exist as perfect organic beings in the
juices of the wood, as some have supposed. In the same
manner it would seem, that the common esculent mush-
room is produced from horse dung at any time and in any
place, as is the common practice of many gardeners; Ken-
nedy on Gardening.

Appendix.

Tue knowledge of microscopic animals is still in its in-
fancy; those already known are arranged by Mr. Muller into
the following classes; but it is probable, that many more
classes, as well as innumerable individuals, may be disco-
vered by improvements of the microscope, as Mr. Herchell
has discovered so many thousand stars, which were before
invisible, by improvements of the telescope.
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ADDITIONAL NOTES. III.

Next when imprison’d fires in central caves
Burst the firm earth, and drank the headlong waves.

Caxto L. 1, 302.

Tue great and repeated explosions of volcanoes are shown
by Mr. Mitchell in the Philosoph. Transact. to arise from
their communication with the sea, or with rivers, or inun-
dations; and that after a chink or crack is made, the water
rushing into an immense burning cavern, and falling on
boiling lava, is instantly expanded into steam, and produ-
ces irresistible explosions,

As the first volcanic fires had no previous vent, and were
probably more central, and larger in quantity, before they
burst the crust of the earth then entire, and as the sea co=-
vered the whole, it must rapidly sink down into every open-
ing chink; whence these primeval earthquakes were of
much greater extent, and of much greater force, than those
which occur in the present era.

It should be added, that there may be other elastic va-
pours produced by great heat from whatever will evapo-
rate, as mercury, and even diamonds; which may be more
elastic, and consequently exert greater force than the steam
of water even though heated red hot. Which may thence
exert a sufficient power to raise islands and continents, and
even to throw the moon from the earth.

If the moon be supposed to have been thus thrown out of
the great cavity which now contains the South Sea, the
immense quantity of water flowing in from the primeval
ocean, which then covered the earth, would much contri-
bute to leave the continents and islands which might be
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ADDITIONAL NOTES. IV.

So from deep lakes the dread musquito springs,
Drinks the soft breeze, and dries lus tender wings.

C&HTG ] (99 19 31?-

Tue gnat, or musquito, culex pipiens. The larva of this
insect lives chiefly in water, and the pupa moves with great
agility. It is fished for by ducks; and, when it becomes a
fly, is the food of the young of partridges, quails, spar-
rows, swallows, and other small birds. Thé females wound
tis, and leave a red point; and in India their bite is more
vemomotus:. The male has its antenna and feelers feathered,
and seldom bites or sucks blood ; Lin. Syst. Nat.

It may be driven away by smoke, especially by that from
inulaheleninm, elecampane ; and by that of cannabis, hemp.
Kalm. It is said that & light in a chamber will prevent
their attack on sleeping persons,

The gnafs of this country are produced in greater num-
bers ih some years than others, and are then seen in swarms
for many evenings near the lakes or rivers whence they arise;
and, I suppose, emigrate to upland situations; where fewer
of them are produced. About thirty years ago such a swarm
was observed by Mr. Whitehurst for a day or two about
the lofty tower of Derby church, as to give a suspicion of
the fabric being on fire.

Many other kinds of flies have their origin in the water,

as perhaps the whole class of neuroptera. Thus the libel-
lula, dragon fly : the larva of which hurries amid the wa-
ter, and is the cruel crocodiie of aquatic iusects. After they
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ADDITIONAL NOTE. V.

AMPHIBIOUS ANIMALS.

So still the Diodons, amphibious tribe,
With twofold lungs the sea %nd air imbibe.

Cant. L. L. 331,

D. D. GarpeN dissected the amphibious creature call«
ed diodon by Linneus, and was amazed to find that it pos.
sessed both external gills and internal lungs, which he de-
scribed and prepared and sent to Linneus ; who thence put
this animal into the order nantes of his class amphibia. He
adds also, in his account of polymorpha before the class
amphibia, that some of this class breathe by lungs only, and
others by both lungs and gills.

Some amphibious quadrupeds, as the beaver, water rat,
and otter, are said to have the foramen ovale of the heart
open, which communicates from one cavity of it to the
other ; and that, during their continuance under water, the
blood can thus for a time circulate without passing through
the lungs ; but as it cannot by these means acquire oxygen
either from the air or water, these creatures find it frequent-
ly necessary to rise to the surface to respire. ~ As this fora-
men ovale is always open in the feetus of quadrupeds, till
after its birth that it begins to respire, it has been proposed
by some to keep young puppies threc or four times a day
for a minute or two under warm water to prevent this com-
munication from one cavity of the heart to the other from
growing up; whence it has been th_uught such qﬂ$'niight
become amphibious. It is also believed that this circum-
stance has existed in some divers for pearl; whose children

are said to have been thus kept under water in their early
0
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infancy to enable them afterwards to succeed in their em-
ployment.

But the most frequent distinction of the amphibious ani-
mals, that live much in the water, is, that their heart con-
sists but of one cell; and as they are pale creatures with but
little blood, and that colder and darker coloured, as frogs
and lizards, they require less oxygen than the warmer ani-
mals with a greater quantity and more scarlet blood ; and
thence, though they have only lungs, they can stay long un-
der water without great inconvenience ; but are all of them,
like frogs, and crocodiles, and whales, necessitated frequent-
ly to rise above the surface for air.

- In this circumstance of their possessing a one-celled heart,
and colder and darker blood, they approach to the state of
fish; which thus appear not to acquire so much oxygen by
their gills from the water as terrestrial animals do by their
lungs from the atmosphere; whence it may be concluded
that the gills of fish do not decompose the water which
passes through them, and which contains so much more oxy-
gen than the air, but that they only procure a small quanti-
ty of oxygen from the air which is diffused in the water;
which also is further confirmed by an experiment with the
air-pump, as fish soon die when put in a glass of water into
the exhausted receiver, which they would not do if their
gills had power to decompose the water and obtain the
oxygen from it.

The lamprey, petromyzon, is put by Linneus amongst
the nantes, which are defined to possess both gills and lungs,
It has seven spiracula, or breathing holes, on each side of
the neck, and by its more perfect lungs approaches to the
serpent kind; Syst. Nat. The means by which it adheres
to stones, even in rapid streams, is probably owing to a par-
tial vacuum made by its respiring organs like sucking, and
may be compared to the ingenious method by which boys
are seen to lift large stones in the street, by applying to
them a piece of strong moist leather with a string through









Hieroglyphic Characters. 25
So the glory, or halo, round the head is a part of the uni-
versal language of the eye, designating a holy person; wings
on the shoulders denote a good angel ; and a tail and hoof
denote the figure of an evil demon ; to which may be added
the cap of liberty and the tiara of popedom. It is to be
wished that many other universal characters could be intro-
duced into practice, which might either constitute a more
comprehensive language for painters, or for other arts; as
those of ciphers and signs have done for arithmetic and al-
gebra, and crotchets for music and the alphabets for articu-
late sounds; so a zigzag line made on white paper by a
black-lead pencil, which commuuicates with the surface of
the mercury in the barometer, as the paper itself is made
constantly to move laterally by a clock, and daily to descend
through the space necessary, has ingeniously produced a
most accurate visible account of the rise and fall of the mer-
cury in the barometer every hour in the year.-

Mr. Grey’s Memoria Technica was designed as an artifi-
cial language to remember numbers, as of the eras, or dates
of history. This was done by substituting one consonant
and one vowel for each figure of the ten cyphers used in
arithmetic, and by composing words of these letters; which
words Mr. Grey makes into hexameter verses, and produces
an audible jargon, which is to be committed to memory, and
occasionally analysed into numbers when required. An in-
genious French botanist, Monsieur Bergeret, has proposed
to apply this idea of Mr. Grey to a botanical nomenclature
by making the name of each plant to consist of letters,
which, when analysed, were to signify the number of the
class, order, genus, and species, with a description also of
some particular part of the plant, which was designed to
be both an audible and visible language.

Bishop Wilkins in his elaborate * Essay towards a Real
Character and a Philosophical Language,” has endeavoured
to produce, with the greatest simplicity, and accuracy, and
conciseness, an universal language both to be written and
spoken, for the purpose of the communication of all our
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ADDITIONAL NOTE. VIIL.
OLD AGE AND DEATH.

The age-worn fibres goaded to contract
By repetition palsied, cease to act.
Canto II. L. 4.

L. Effects of Age.

Tue immediate cause of the infirmities of age, or of the
progress of life to death, has not yet been well ascertained.
The answer to the question, why animals become feeble and
diseased after a time, though nourished with the same food
which increased their growth from infancy, and afterwards
supported them for many years in unimpaired health and
strength, must be sought for from the laws of animal exci-
tability, which though at first increased, is afterwards dimi-
nished by frequent repetitions of its adapted stimulus, and
at length ceases to obey it.

1. There are four kinds of stimulus which induce the fi-
bres to contract, which constitute the muscles or the organs
of sense; as, first, The application of external bodies, which
excites into action the sensorial power of irritation ; 2dly,
Pleasure and pain, which excite into action the sensorial
power of sensation ; 3dly, Desire and aversion, which excite
into action the power of volition; and lastly, The fibrous
contractions, which precede association, which is another
sensorial power; see Zoonomia, Vol. L. Sect. 1L 13.

Many of the motions of the organic system, which are ne-
cessary to life, are excited by more than one of these stimuli
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locomotion, and the pressure of some paris on others, are
so much less than in the bodies of land animals.

9. But as all excessive stimuli exhaust the sensorial
power, and render the system less excitable for a time till
the quantity of sensorial power is restored by sleep, or by
the diminution or absence of stimulus; which is seen by
the weakness of inebriates for a day at least after intoxica-
tion. And as the frequent repetition of this great and unna-
tural stimulus of fermented liquors produces a permanent
debility, or disobedience of the system to the usual and na-
tural kinds and quantities of stimulus, as occurs in those
who have long been addicted to the ingurgitation of fer-
mented liquors.

And as, secondly, the too great deficiency of the quan-
tity of natural stimuli, as of food, and warmth, or of fresh
air, produces also diseases ; as is often seen in the children
of the poor in large towns, who become scrofulous from
want of due nourishment, and from cold, damp, unairy
lodgings.

The great and principal means to prevent the approach
of old age and death, must consist in the due management
of the quantity of every kind of stimulus, but particularly
of that from objects external to the moving organ; which
may excite into action too great or too small a quantity of
the sensorial power of irritation, which principally actuates
the vital organs. Whence the use of much wine, or opium,
or spice, or of much salt, by their unnatural stimulus indu-
ces consequent debility, and shortens life, on the one hand,
by the exhaustion of sensorial power; so on the other hand,
the want of heat, food, and fresh air, induces debility from
defect of stimulus, and a consequent accumulation of senso-
rial power, and a general debility of the system. Whence
arise the pains of cold and hunger, and those which are
called nervous; and which are the cause of hysteric, epilep-
tic, and perhaps of asthmatic paroxysms, and of the cold
fits of fever,
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consumptive constitutions, a elimate warmer than our own
may be of service, as a greater stimulus of heat may be
wanted to excite their less irritability. And also a more
uniform quantity of heat may be serviceable to consump-
tive patients than is met with in this country, as the lungs
cannot be clothed like the external skin, and are therefore
subject to greater extremes of heat and cold in passing in
winter from a warm room into the frosty air.

4, It should nevertheless be observed, that there is one
kind of stimulus, which though it be employed in quantity
beyond its usual state, seems to increase the preduction of
sensorial power beyond the expenditure of it (unless its ex-
cess is great indeed) and thence to give permanent strength
and energy to the system; I mean that of volition. This
appears not only from the temporary strength of angry
or insane people, but because insanity even cures some di-
seases of debility, as I have seen in dropsy, and in some fe-
vers; but it is also observable, that many who have exerted
much voluntary effort during their whole lives, have conti-
nued active to great age. This however may be conceived
to arise from these great exertions being performed prinei-
pally by the organs of sense, that is by exciting and com-
paring ideas ; asin those who have invented sciences, or have
governed nations, and which did not therefore exhaust the
sensorial power of those organs which are necessary to life,
but perhapsrather prevented them from being soonerimpair-
ed, their sonsorial power not having been so frequently ex-
hausted by great activity, for very violent exercise of the
body, long cbntinued, forwards old age; as is seen in post-
horses thatare cruelly treated, and in many of the poor, whe
with difficulty support their families by incessant labour.

III. Theory of the Approach of Age.

The critical reader is perhaps by this time become so far
interested in this subject as to excuse a more prolix €luci-
dation of it.
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suppose of the heart and arterial system, commence from
the irritation occasioned by the stimulus of the blood, and
then have this irritation assisted by the power of association;;
at the same time an agrecable sensation is produced by the
due actions of the fibres, as in the secretions of the glands,
which constitutes the pleasure of existence; this agreeable
sensation is intermixed between every link of this diurnal
chain of actions, and contributes to produce it by what is
termed animal causation. But there is also a degree of the
power of volition excited in consequence of this vital plea-
sure, which is also intermixed between the links of the chain
of fibrous actions; and thus also contributes to its uniform
easy and perpetual production.

The effects of surprise and novelty must now be consider-
ed by the patient reader, as they effect the catenations of
action ; and, I hope, the curiosity of the subject will excuse
the prolixity of this account of it. When any violent sti-
mulus breaks the passing current or catenation of our ideas,
surprise is produced, which is accompanied with pain or
pleasure, and consequent volition to examine the object of
it, as explained in Zoonomia, Vol. I. Sect, XVIIL. 17, and
which never affects us in slecp. In our waking hours when-
ever an idea of imagination occurs, which is incongruous to
our former experience, we feel another kind of surprise, and
instantly dissever the train of imagination by the power of
volition, and compare the incongruous idea with our previ-
ous knowledge of nature, and reject it by an act of reason-
ing, of which we are unconscious, termed in Zoonomia,
“ Intuitive Analogy,” Vol. I. Sect. XVIIL 7.

The novelty of any idea may be considered as affecting
us with another kind of surprise, or incongruity, as it dif-
fers from the usual train of our ideas, and forms a new link
in this perpetual chain; which, as it thus differs from the
ordinary course of nature, we instantly examine by the vo-
luntary efforts of intuitive analogy; or by reasoning, which
we attend to; and compare it with the usual appearances

of nature. F
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ADDITIONAL NOTES. VIII.

REPRODUCTION.

But Reproduction with ethereal fires
New life rekindles, ere the first expires.

Canto IL L 13.

I. Tue reproduction or generation of living organized
bodies, is the great criterion or characteristic which distin-
guishes animation from mechanism. Fluids may circulate
in hydraulic machines, or simply move in them, as mer-
cury in the barometer or thermometer, but the power of
producing an embryon which shall gradually acquire simi-
litude to its parent, distinguishes artificial from natural or-
ganization.

The reproduction of plants and animals appears to be of
two kinds, solitary and sexual ; the former occursin the for-
mation of the buds of trees, and the bulbs of tulips; which
for several successions generate other buds, and other bulbs,
nearly similar to the parent, but constantly approaching to
greater perfection, so as finally to produce sexual organs,
or flowers, and consequent seeds.

The same occurs in some inferior kinds of animals; as the
aphises in the spring and summer are viviparous for cight or
nine generations, which successively produce living de-
scendants without sexual intercourse, and are themselves,
I suppose, without sex; at length in the autumn they pro-
pagate males and females, which copulate and lay eggs,
which lie dormant during the winter, and are hatched by
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reproduction, as shell-snails and dew-worms ; but that these
are seen reciprocally to copulate with each other, and are
believed not to be able to impregnate themselves; which
_ belongs, therefore, to sexual generation, and not to the so-

litary reproduction of which I am now speaking.

As in the chemical production of any new combination
of matter, two kinds of particles appear to be necessary;
one of which must possess the power of attraction, and the
other the aptitude to be attracted, as a magnet and a piece
of iron; so in vegetable or animal combinations, whether
for the purpose of nutrition or for reproduction, there must
exist also two kinds of organic matter; one possessing the
appetency to unite, and the other the propensity to be uni-
ted ; (see Zoonomia, octavo edition, Sect. XXXIX. 8.) Hence
in the generation of the buds of trees, there are probably
two kinds of glands, which acquire from the vegetable
blood, and deposite beneath the cuticle of the tree two
kinds of formative organic matter, which unite and form
parts of the new vegetable embryon; which again uniting
with other such organizations form the caudex, or the plu-
mula, or the radicle, of a new vegetable bud. ‘

A similar mode of reproduction by the secretion of two
kinds of organic particles from the blood, and by depositing
either internally as in the vernal or summer aphis or volvox,
or externally as in the polypus and tenia, probably obtains
in those animals; which are thence propagated by the fa-
ther only, not requiring a cradle, or nutriment, or oxygen-
ation from a mother; and that the five generations, said to
be seen in the transparent volvox globator within each other,
are perhaps the successive progeny to be delivered at differ-
ent periods of time from the father, and erroneously suppo-
sed to be mothers impregnated before their nativity.

II. Sexual as well as solitary reproduction appears to be
effected by two Kinds of glands; one of which collects or
secretes from the blood formative organic particles with ap-
petencies to unite, and the other formative organic particles
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with propensities to be united. These probably undergo
some change by a kind of digestion in their respective
glands; but could not otherwise unite previously in the
mass of blood from its perpetual motion.

The first mode ofsexual reproduction seems to have been
by the formation of males into hermaphrodites ; that is,
when the numerous formative glands, which existed in the
caudex of the bud of a tree, or on the surface of a polypus,
became so united as to form but two glands ; which might
then be called male and female organs, But they still col-
lect and secrete their adapted particles from the same mass
of blood as in snails and dew-worms, but do not seem to be
s0 placed as to produce an embryon by the mixture of their
secreted fluids, but to require the mutual assistance of two
hermaphrodites for that purpose.

From this view of the subject, it would appear that vege-
tables and animals were at first propagated by solitary ge-
neration, and afterwards by hermaphrodites sexual genera-
tion; because most vegetables possess at this day both male
and female organs in the same flower, which Linneus has
thence well called hermaphrodite flowers; and that this
hermaphrodite mode of reproduction still exists in many in-
sects, as in snails and worms; and, finally, because all the
male quadrupeds, as well as men, possess at this day some
remains of the female apparatus, as the breasts with nip-
ples, which still at their nativity are said to be replete with
a kind of milk, and the nipples swell on titillation.

Afterwards the sexes seem to have been formed in vege-
tables as in flowers, in addition to the power of solitary re-
production by buds. So in animals the aphis is propagated
both by solitary reproduction as in spring, or by sexual ge-
neration as in autumn ; then the vegetable sexes began to
exist in separate plants, as in the classes monceecia and dice-
cia, or both of them in the same plant also, as in the class
polygamia ; but the larger and more perfect animals are now
propagated by sexual reproduction only, which seems to
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have been the chief-d’ceuvre, or capital work of nature ; as
appears by the wonderful transformations of leaf-eating cat-
erpillars into honey-eating moths and butterflies, apparent-
ly for the sole purpose of the formation of sexual organs, as
in the silk-worm, which takes no food after its transforma-
tion, but propagates its species and dies.

III. Recapitulation.

The microscopic productions of spontaneous vitality, and
the next most inferior kinds of vegetables and animals, pro-
pagate by solitary generation only; as the buds and bulbs
raised immediately from seeds, the lycoperdon tuber, with
probably many other fungi, and the polypus, volvox, and
tenia. Those of the next order propagate both by solitary
and sexual reproduction, as those buds and bulbs which pro-
duce flowers as well as other buds or bulbs; and the aphis,
and probably many other insects. Whence it appears, that
many of those vegetables and animals, which are produced

by solitary generation, gradually become more perfect, and
at length produce a sexual progeny.

A third order of organic nature consists of hermaphro-
dite vegetables and animals, as in those flowers which have
anthers and stigmas in the same corol ; and in many insects,
as leeches, snails, and worms; and perhaps all those rep-
tiles which have no bones, according to the observation of
M. Poupart, who thinks, that the number of hermaphro-
dite animals exceeds that of those which are divided into
sexes; Mém. de 'Acad. des Sciences. 'These hermaphro-
dite insects I suspect to be incapable of impregnating them-
selves for reasons mentioned in Zoonomia, Sect. XXXIX,
6. 2.

And, lastly, the most perfect orders of animals are pro-
pagated by sexual intercourse only ; which, however, does
not extend to vegetables, as all those raised from seed pro-
duce some generations of buds or bulbs, previous to their
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producing flowers, as occurs not only in trees, but also in
the annual plants. Thus three or four joints of wheat grow

upon each other, before that which produces a flower ; which.
Joints are all separate plants growing over each other, like

the buds of trees, previous to the uppermost; though this
happens in a few months in annual plants, which requires
as many years in the successive buds of trees: as is further
explained in Phytologia, Sect. IX. 3. 1.

IV. Conclusion,

Where elimate is favourable, and salubrious food plentiful
there is reason to believe, that the races of animals perpe-
tually improve by reproduction. The smallest microscopic
animals become larger ones ina short time, probably by sue-
cessive reproductions, as is so distinctly seen in the buds of
seedling apple-trees, and in the bulbs of tulips raised from
seed ; both which die annually, and leave behind them one
or many, which are more perfect than themselves, till they
produce a sexual progeny, or flowers. To which may be
added, the rapid improvement of our domesticated dogs,
horses, rabbits, pigeons, which improve in size, or in swift-
ness, or in the sagacity of the sense of smell, or in colour,
or other properties, by sexual reproduction.

The great Linneus having perceived the changes produ-
ced in the vegetable world by sexual reproduction, has sup-
posed that not more than about sixty plants were at first
created, and that all the others have been formed by their
solitary or sexual reproductions; and adds, Suadent heec
Creatoris leges a simplicibus ad composita ; Gen. Plant. pre-
face to the natural orders, and Amenit. Acad. VL. 279,
This mode of reasoning may be extended to the most sim-
ple productions of spontaneous vitality.

There is one curious circumstance of animal life analo-
gous in some degree to this wonderful power of reproduc-
tion ; which is seen in the propagation of some contagious
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STROGE.

And Heaven-born StorcE weaves the social chain.
Caxto 1I. 1, g2.

Tue Greek word Storge is used for the affection of pa-
tents to children; which was also visibly represented by
the Stork or Pelican feeding her young with blood taken
from her own wounded bosom. A number of Pelicans
form a semicircle in shallow parts of the sea near the coast,
standing on their long legs; and thus including a shoal of small
fish, they gradually approach the shore ; and seizing the fish
as they advance, receive them into a pouch under their
throats; and bringing them to land regurgitate them for
the use of their young, or for their future support. Adan-
son, Voyage to Senegal. In this country the parent Pi-
geons both male and female swallow the grain or other
seeds, which they collect for their young, and bring it up
mixed with a kind of milk from their stomachs, with their
bills inserted into the mouths of the young doves. J. Hun-
ter's works.

The affection of the parent to the youngin experienced
mothers may be in part owing to their having been relieved
by them from the burden of their milk ; but it is difficult
to understand, how this affection commences in those mo-
thers of the bestial world, who have not experienced this
relief from the sucking of their offspring; and still more
so to understand how female birds were at first induced to
incubate their eggs for many weeks; and lastly how cater-
pillars, as of the silk-worm, are induced to cover themselves
with a well-woven house of silk before their transformation.
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These as well as many other animal facts, which are dif-
ficult to account for, have been referred to an inexplicable
instinet ; which is supposed to preclude any further inves-
tigation : but as animals seem to have undergone great
changes, as well as the inanimate parts of the earth, and are
probably still in a state of gradual improvement; it is not
unreasonable to conclude, that some of these actions both
of large animals and of insects, may have been acquired in
a state preceding their present one; and have been derived
from the parents to their offspring by imitation, or other
kind of tradition; thus the eggs of the crocodile are at this
day hatched by the warmth of the sun in Egypt; and the
eggs of innumerable insects, and the spawn of fish, and of
frogs, in this climate are hatched by the vernal warmth :
this might be the case of birds in warm climates, in their
early state of existence; and experience might have taught
them to incubate their eggs, as they became more perfect
animals, or removed themselves into colder climates: thus
the ostrich is said to sit upon its eggs only in the night in
warm situations, and both day and night in colder ones.

This love of the mother in quadrupeds to the offspring,
whom she licks and cleans, is so allied to the pleasure of
the tasie or palate, that nature seems to have had a great
escape in the parent quadruped not devouring her offspring.
Bitches, and cats, and sows, eat the placenta; and if a dead
offspring occurs, I am told, that also is sometimes eaten,
and yet the living offspring is spared ; and by that nice dis-
tinction the progenies of those animals are saved from des-
truction !

“ Certior factus sum a viro rebus antiquissimis docto,
“ quod legitur in Berosi operibus homines ante diluvium
“ mulierum puerperarum placentam edidisse quasi cibum
“ delicatum in epulis luxuriosis ; et quod hoc nefandis-
“simo crimine movebatur Deus diluvio submergere ter-
* rarum incolas.,” Axon.

It may be finally concluded, that this affection from the
~ parent to the progeny existed before animals were divided
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into sexes, and produced the beginning of sympathetic so-
ciety, the source of which may perhaps be thus well ac-
counted for ; whenever the glandular system is stimulated
into greater natural action within certain limits, an addition
of pleasure is produced along with the increased secretion;
this pleasure arising from the activity of the system is sup-
posed to constitute the happiness of existence, in contradis-

tinction to the ennui or taedium vite ; as shown in Zoono-
mia, Sect. XXXIII. 1.

Hence the secretion of nutritious juices occasioned by
the stimulus of an embryon or egg in the womb gives plea-
sure to the parent for a length of time; whence by associa-
tion a similar pleasure may be occasioned to the parent by
seeing and touching the egg or fetus after its birth; and
in lactescent animals an additional pleasure is produced by
the new secretion of milk, as well as by its emission into
the sucking lips of the infant. This appears to be one of
the great secrets of Nature, one of those fine, almost invisi-
ble cords, which have bound one animal to another.

The females of lactiferous animals have thus a passion or
inlet of pleasure in their systems more than the males, from
their power, of giving suck to their offspring; the want of
the object of this passion, either owing to the death of the
progeny, or to the unnatural fashion of their situation in
life, not only deprives them of this innocent and virtuous

source of pleasure ; but has occasioned diseases, which have
been fatal to many of them.
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g branch of a pear or apple tree, I believe, it will produce
fruit even the next year, or that succeeding; that is, in the
same time that it would have produced fruit, if it had con-
tinued growing on the parent tree; but if the parent pear
or apple tree has been cut down or headed, and scions are
then taken from the young shoots of the stem, and in-
grafted ; I believe those grafted trees will continue to grow
for ten or twelve years, before they bear fruit, almost as
long as seedling trees, that is they will require as much time,
as those new shoots from the lopped trunk would require
before they produce fruit. It should thence be inquired,
when grafted fruit trees are purchased, whether the scions
were taken from bearing branches, or from the young shoots
~of a lopped trunk; as the latter, I believe, are generally
sold, as they appear stronger plants. This greater simili-
tude of the progeny to the parent in solitary reproduction
must certainly make them more liable to hereditary dis-
eases, if such have been acquired by the parent from un-
friendly climate or bad nourishment, or accidental injury,

3

In respect to the sexual progeny of vegetables it has long
been thought, that a change of seed or of situation is in pro-
cess of time necessary to prevent their degeneracy; but it
is now believed, that it is only changing for seed of a supe-
rior quality, that will better the product. At the same time
it may be probably useful occasionally to intermix seeds
from different situations together; as the anther-dust is lia-
ble to pass from one plant to another in its vicinity ; and by
these means the new seeds or plants may be amended, like
the marriages of animals into different families.

As the sexual progeny of vegetables are thus less liable to
hereditary diseases than the solitary progenies; so it is rea-
sonable to conclude, that the sexual progenies of animals
may be less liable to hereditary diseases, if the marriages are
into different families, than if into the same family; this
has long been supposed to be true, by those who breed ani-
mals for sale; since if the male and female be of different
temperaments, as these are extremes of the animal system,

they may counteract each other ; and certainly where both
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parents are of families which are afflicted with the same

hereditary disease, it is more likely to descend to their pos-
terity.

The hereditary diseases of this country have many of them
been the consequence of drinking much fermented or spi-
rituous liquor; as the gout always, most kinds of dropsy,
and, I believe, epilepsy, and insanity. But another mate-
rial, which is liable to produce diseases in its immoderate
use, I believe to be common salt; the sea-scurvy is evi-
dently caused by it in long voyages; and I suspect the
serofula, and consumption, to arise in the young progeny
from the debility of the lymphatic and venous absorption
produced in the parent by this innutritious fossile stimulus.
The petechim and vibices in the sea-scurvy and occasional
hamorrhages evince the defect of venous absorption; the
occasional hamoptoe at the commencement of pulmonary
consumption, seems also to arise from the defect of venous
absorption ; and the scrofula, which arises from the inac-
tivity of the lymphatic absorbent system, frequently exists
along with pulmonary as well as with mesenteric consump-
tion. A tendency to these diseases is certainly hereditary,
though perbaps not the diseases themselves; thus a less
quantity of ale, cyder, wine, or spirit, will induce the gout
and dropsy in those constitutions, whose parents have been
intemperate in the use of those liquors; as I have more
than once had occasion to observe.

Finally the art to improve the sexual progeny of either
vegetables or animals must consist in choosing the most

perfect of both sexes, that is the most beautiful in respect

to the body, and the most ingenious in respect to the mind ;
but where one sex is given, whether male or female, to im-
prove a progeny from that person may consist in choosing
a partner of a contrary temperament. .

As many families become gradually extinct by heredita-
ry diseases, as by scrofula, consumption, epilepsy, mania,
it is often hazardous to marry an heiress, as she is not un-
frequently the last of a diseased family.

- — = —
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ing to each other two electric atmospheres round insulated
cork-balls ; or by pressing globules of mercury, which rell
on the surface, till they unite with it; or by pressing the
drt:vps of water, which stand on a cabbage leaf, till they
unite with it, and hence light is reflected from the surface
of a mirror without touching it.

Thus the peeuliar attractions and repulsions of the parti-
cles of bodies, and the general ones of the masses of mat-
ter, perpetually oppose and counteract each other; whence
if the power of attraction should cease toact, all matter
would be dissipated by the power of repulsion into bound-
less space ; and if heat, or the power of repulsion should
cease to act, the whole world would become one solid mass, -
condensed into a point, ¥

H. Preliminary Propesitions.

The following propositions concerning Electricity and
Galvanism will either be proved by direct experiments, or
will be rendered probable by their tending to explain or
connect the variety of electric facts, to which they will be
applied.

1. There are two kinds of electric ether, which exist ei-
ther separately or in combination. That which is accumu-
lated on the surface of smooth glass, when it is rubbed with
a cushion, is here termed vitreous ether; and that which is
accumulated on the surface of resin or sealing-wax, when it
s rubbed with a cushion, is here termed resinous ether; and
a combination of them, as in their usual state, may be termed
neutral electric ethers.

9, Atmospheres of vitreous or of resinous or of neutral
electricity surround all separate bodies, are attracted by
them, and permeate those, which are called conductors, as
metallic and aqueous and carbonic ones; but will not per-
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glass, which may thence be esteemed a solid acid, as water
may be esteemed a fluid one. It is hence notimprobable, that
one kind of electric ether may also be combined with it, as it
seems to affect the oxygen of water in the Galvanic experi-
ments. The combination of the other kind of electric ether
with wax or sulphur, is countenanced from those bodies,
when heated or melted, being said to part with much elec-
tricity as they cool, and as it appears to affect the hydrogen
in the decomposition of water by Galvanism.

5. Hence the nonconductors of electricity are of two
kinds; such as are combined with vitreous ether, as resin,
and sulphur ; and such as are combined with resinous ether,
as glass, air, silk. But both these kinds of nonconductors
are impervious to either of the electric ethers; as those
ethers being already combined with other bodies, will not
unite with each other, or be removed from their situations-
by each other. Whereas the perfect conducting bodies, as
metals, water, charcoal, though surrounded with electric
atmospheres, as they have neither of the electric ethers
combined with them, suffer them to permeate and pass
through them, whether separately or in their neutral state
of reciprocal combination. '

But it is probable, that imperfect conductors may pos-
sess more or less of either the vitreous or resinous ether
combined with them, since their natural atmospheres are
dissimilar as mentioned below ; and that this makes them
more or less imperfect conductors,

6. Those bodies which are perfect conductors, have pro-
bably neutral electric atmospheres gravitating round them
consisting of an equal orsaturated mixture of the two elec-
tric ethers, whereas the atmospheres round the nonconduct-
ing bodies probably consist of an unequal mixture of the
electric ethers, as more of the vitreous one round glass, and
more of the resinous one round resin; and, it is probable,
that these mixed atmospheres, which surround imperfect
conducting bodies, consist also of different propertions ot
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the vitreous and resinous ethers, according to their being
more or less perfect conductors, These minute degrees of
the difference of these eleétric atmospheres are evinced by
Mr. Bennet’s Doubler of Electricity, as shown in his work,
and are termed by him Adhesive Electric Atmospheres, to
distinguish them from those accumulated by art; thus the
natural adhesive electricity of silver is more of the vitreous
kind compared with that of zinc, which consists of a great-
er proportion of the resinous; that is, in his language, sil-
ver is positive and zinc negative, This experiment I have
succesSfully repeated with Mr. Bennet's Doubler along
with Mr. Swanwick.

7. Great accumulation or condensation of the separate
electric ethers attract each other so strongly, that they will
break a passage through nonconducting bodies, as through a
plate of glass, or of air, and will rend bodies which are less
perfect conductors, and give out light and heat like the ex-
plosion of a train of gun-powder; whence, when a strong
electric shock is passed through a quire of paper, a bur, or
elevation of the sheets, is seen on both sides of it occasioned
by the explosion. Whenee trees and stone walls are burst
by lightning, and wires are fused, and inflammable bodies
burnt, by the heat given out along with the flash of light,
which cannot be explained by the mechanic theory.

8. When artificial or natural accumulations of these sepa-
rate ethers are very minute in quantity or intensity, they
pass slowly and with difficulty from one body to another, and
require the best conductors for this purpose; whence many
of the phzznomena of the torpedo or gymnotus, and of Gal-
vanism. Thus after having discharged a coated jar, if the com-
municating wire has been quickly withdrawn, a second small
shock may be taken after the principal discharge, and this
repeatedly two or three times.

Hence the charge of the Galvanic pile being very minute
in quantity or intensity, will not readily pass through the
dry cuticle of the hands, though itso easily passes through
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animal flesh or nerves, as this combination of charcoal with

water seems to constitute the most perfect conductor yet
known.

0. As light is reflected from the surface of a mirror before
it actually touches it, and as drops of water are repelled
from cabbage leaves without touching them, and as oil lies
on water without touching it, and also as a fine needle may
be made to lie on water without touching it, as shown by
Mr. Melville in the Literary Essays of Edinburgh; there
iis reason to believe, that the vitreous and resinous electric
ethers are repelled by, or will not pass through, the sur-
faces of glass or resin, to which they are applied. But
though neither of these electric ethers passes through the
surfaces of glass or resin, yet their attractive or repulsive
powers pass through them ; as the attractive or repulsive
power of the magnet to iron passes through the atmosphere,

~and all other bodies which exist between them. So an in-
sulated cork-ball, when electrised either with vitreous or
resinous ether, repels another insulated cork-ball electrised
with the same kind of ether through half an inch of com-
mon air, though these electric atmospheres do not unite.

Whence it may be concluded, that the general attractive
and repulsive ethers accompany the electric ethers as well
as they accompany all other bodies; and that the electric
ethers do not themselves attract or repel through glass or
resin, as they cannot pass through them, but strongly at-
tract each other when they come into contact, rush together,

and produce an explosion of the sudden liberation of heat
and light,

III. Effect of Metallic Points,

I. When a pointed wire is presented by a person stand ing
on the ground to an insulated conductor, on which either
vitreous or resinous electricity is accumulated, the accumu-

dated electricity will pass off at a much greater distance
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than if a metallic knob be fixed on the wire and presented
in its stead.

9, The same occurs if the metallic point be fixed on the
electrised conductor, and the finger of a person standing on
the ground be presented to it, the accumulated electricity
will pass off at a much greater distance, and indeed will
soon discharge itself by communicating the accumulated
electricity to the atmosphere.

3. If a metallic point be fixed on the prime conductor,
and the flame of a candle be presented to it, on electrising
the conductor either with vitreous or resinous ether, the
flame of the candle is blown from the point, which must
be owing to the electric fluid in its passage from the point
carrying along with it a stream of atmospheric air.

The manner in which the accumulated electricity so rea-
dily passes off by a metallic point may be thus understood ;
when a metallic point stands erect from an electrised me-
tallic plane, the accumulated electricity which exists on
the extremity of the point, is attracted less than that on the
other parts of the electrised surface. For the particle of
electric matter immediately over the point is attracted by
that point only, whereas the particles of electric matter
over every other part of the electrised plane, is not only at-
tracted by the parts of the plane immediately under them,
but also laterally by the circumjacent parts of it; whence
the accumulated electric fluid is pushed off at this point by
that over the other parts being more strongly attracted to
the plane. .

Thus if a light insulated horizontal fly be constructed of
wire with points fixed as tangents to the circle, it will re-
volve the way contrary to the direction of the points as long
as it continues to be electrised. For the same reason as
when a circle of cork, with a point of the cork standing
from it like a tangent, is smeared with oil, and thrown upon
a lake, it will continue to revolve backwards in respect to
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vitreous ether on one side of the glass is not so violently con-
‘-Tlfﬂﬂﬂﬁd. or so forcibly attracted to the glass by the loose re-
sinous ether on the other side of i, as occurs in the charged
coated jar,

Hence as weak differences of the kinds or quantitics of
electricity do not very rapidly change place, if the cushion
be suddenly withdrawn, with or without friction, I sup-
pose an accumulation of vitreous electric ether will be leti
on the surface of the glass, which will diffuse itself on an
insulated conductor by the assistance of points, or will gra-
dually be dissipated in the air, probably like odours by the
repulsion of its own particles, or may be conducted away by
the surrounding air as it is repelled from it, or by the moisture
or other impurities of the atmosphere, And hence I do not
suppose the friction of the glass-globe to be necessary, ex-
cept for the purpose of more easily removing the parts of
the surface from the pressure of the cushion to the points of
the prime conductor, and to bring them more easily into re-
ciprocal contact.

When sealing-wax or sulphur is rubbed by a cushion,
exactly the same circumstance occurs, but with the differ-
ent ethers: as the resinous ether of the spontaneous atmos-
phere of the cushion, when it is pressed within the sponta-
neous atmosphere of the sealing-wax, 1s attracted by the
solid vitreous ether, which is combined with it; and at the
same time the vitreous ether of the cushion is repelled by
it; and hence an atmosphere of resinous ether alone exists
between the sealing-wax and the cushion thus pressed toge-
ther. It is nevertheless possible, that fricton on both seal-

ing-wax and glass may add some facility £ the accumula-

tions of their opposite ethers by the warmth which it occa-
sacceed best after bemng

sions. As most electric machines
warmed, I think even in dy frosty seasons.

Though when a cughion is appl'lled to a smooth surfa}ced
glass, so as to interpiix their electric atmospheres, the vitre-
ous ether of the cushion is attracted by the resinous ether
combined with the glass; but does not intermix with it
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earth, it will possess an accumulation of resinous electric

ether; and then touching it with your finger, a spark will
be seen, and there will cease to be any accumulated ether.

Thus by alternately replacing this loose coating, and with-
drawing it from the sealed charged jar, by means of an in-
sulating handle; and by applying it to one insulated con-
ductor, when itis in the vicinity of the jar; and to another
insulated eonductor, when it is withdrawn; vitreous elec-
tric ether may be accumulated on one of them, and resin-
ous on the other; and thus I suspect an immense quantity
of both ethers may be produced without friction or much
labour, if a large electric battery was so contrived ; and that
it might be applied to many mechanical purposes, where
other explosions are now used, as in the place of steam en-
gines, or to rend rocks, or timber, or destroy invading ar-
mies.

The principle of this mode of accumulating the two elec-
tric ethers in some measure resembles that of Volta's Elec-
trophorus and Bennet’s Doubler.

VI. Aecumulation of electric ethers by heat and by
decomposition.

When glass or amber is heated by the fire in a dry sea-
son, I suspect that it becomes in some degree electric; as
cither of the electric ethers which is combined with them
may have its combination with those materials loosened by
the application of heat ; and that on this account they may
more forcibly attract the opposite one from the air in their
vicinity.

It has long been known, that a siliceous stone called the

tourmalin, when its surfaces are polished, if it be laid down
hefore the fire, will become electrified with vitreous, or

what is called positive electricity on its upper surface ; and:
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resinous, or what is called negative electricity on its undes
surface ; which I suppose lay in contact with somewhat
which supported it near the fire.

In this experiment I suppose the tourmalin to be natu-
rally combined with resinous electric ether like glass ; which
on one side next towards the fire by the increase of its at-
tractive power, owing to the heat having loosened its com-
bination with the earth of the stone, more strongly attracts
vitreous electric ether from the atmosphere; which now
stands on its surface: and then as the lower surface of the
stone lies in contact with the hearth, the less quantity of
vitreous etheris there repelled by the greater quantity of it
on the upper surface ; while the resinous ether is attracted
by it: and the stone is thus charged like a coated jar with
vitreous electric ether condensed on one side of it, and re-
sinous on the other.

So cats, as they lie by the fire in a frosty day, become so
electric as frequently to give a perceptible spark to one’s fin«
ger from their ears without friction.

A fourth method of separating the two ethers would seem
to be by the decomposition of metallic bodies, as in the ex-
periment with Volta's Galvanic pile ; which is said by Mr.
Davy to act so much more powerfully, when an acid is ad-
ded to the water used in the experiment ; as will be spoken
of below. =~

From experiments made by M. Saussure on the electricity
of evaporated water from hot metallic vessels, and frony
those of china and glass, he found when the vessel was calcin-
ed or made rusty by the evaporating water, that the electri-
city of it was positive (or vitreous), and that from china or
glass was negative (or resinous), Encyclop. Britan. Art,
Eleet. No. 206, which seems also to show, that vitreous
electric ether was given out or produced by the corrosion of
metals, and resinous ether from the evaporation of water.
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VIL. The spark from the conductor, and of electric light.

When either the vitreous or resinous electric ether is ac-
cumulated on an insulated conductor, and an uninsulated
conductor, as the finger of an attendant, is applied nearly
in contact with it, what happens ? The attractive and re-
pulsive powers of the accumulated electric ether pass through
the nonconducting plate of air, and if it be of the vitreous
kind, it attracts the resinous electric ether of the finger
towards it, and repels the vitreous electric ether of the fin-
ger from it.

Hence there exists for an instant a charged plate of air
between the finger and the prime conductor, with an accu-
mulation of vitreous ether on one side of it, and of resin-
ous ether on the other side of it ; and lastly these two kinds
of electric ethers sudderly unite by their powerful attrac-
tion of each other, explole, and give out heat and light, and
rupture the plateof nonconducting air, which separated them.

The rupture or disjunction of the plate of air is known
by the sound of the spark, as of thunder; which shows
that a vacuum of air was previously produced by the ex-
plosion of the electric fluids, and a vibration of the air in
consequence of the sudden joining again of the sides of the
vacuuim,

The light which attends electric sparks and shocks, is
not accounted for by the Theory of Dr. Franklin, I sus-
pect that itis owing to the combination of the two electric
ethers, from which as from all chemical explosions both
light and heat are set at liberty, and because a smell is said
to be perceptible from electric sparks, and even a taste
which must be deduced from new combinations, or decom-
positions, as in other explosions : add to this that the same
* thing occurs, when electric shocks are passed through eggs
in the dark, or through water, a luminous line is seen like
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the explosion of a train of gun-powder; lastly, whether
light is really produced in the passage of the Galvanic elec-
tricity through the eyes, or that the sensation alone of light
is perceived by its stimulating the optic nerve, has not yet
been investigated ; but I suspect the former, as it emits
light from its explosion even in passing through eggs and
through water, as mentioned above.

VIIL.  The shock from the coated jar, and of electric
condensation.

1. When a glass jar is coated on both sides, and either
vitreous or resinous electricity is thrown upon the coating
on one side, and there is a communication to the earth from
the other side, the same thing happens as in the plate of air
between the finger and prime corductor above described;
that is, the accumulated electricity, if it be of the vitreous
kind, on one coating of the glass jar will attract the resinous
part of the electricity, which surounds or penetrates the
coating on the other side of the jar, and also repel the vitre-
ous part of it; but this occurs ona much more extensive sur-
face than in the instance of the plate of air between the
finger and prime conductor.

The difference hetween electric sparks and shocks consists
in this circumstance, that in the former the insulating me-
dium, whether of air, or of thin glass, is ruptured in one
part, and thus a communication is made between the vitre-
ous aud resinous ethers, and they unite immediately, like
globules of quicksilver, when pressed forcibly together :
but in the electric shock a communication is made by some
conducting body applied to the other extremities of the
vitreous, and of the resinous atmospheres, through which
they pass and unite, whether both sides of the coated jar
are insulated, or only one side of it.

And in this line, as they reciprocally meet, they appear
to explode and give out light and heat, and a new combi-
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nation of the two ethers is produced, as a residuum after
the explosion, which probably occupies much less space
than either the vitreous or resinous ethers did separately be-
fore. At the same time there may be another unrestrain-
able ethereal fluid yet unobserved, given out from this ex-
plosion which rends oak trees, bursts stone-walls, lights in-
flammable substances, and fuses metals, or dissipates them
in a calciform smoak, along with which great light and
much heat are emitted, or these effects are produced by
the heat and light only thus set at liberty by their synchro-
nous and sudden evolution.

2. The curious circumstance of electric condensation ap-
pears from the violence of the shock of the coated jar com-
pared with the strongest spark from an insulated conductor,
though the latter possesses a much greater surface; when
vitreous electric ether is thrown on one side of a coated jar,
it attracts the resinous electric ether of the other side of the
coated jar; and the same occurs, when resinous ether is
thrown on one side of it, it attracts the vitreous ether of the
other side of it, and thus the vitreous electric ether on one
side of the jar, and the resinous ether on the other side of
it become condensed, that is accumulated in less space, by
their reciprocal attraction of each other.

This condensation of the two electric ethers owing to
their reciprocal attraction appears from another curious
event, that the thinner the glass jar is, the stronger will the
charge be on the same quantity of surface, as then the two
ethers approaching nearer without their intermixing attract
each other stronger, and consequently condense each other
more. And when the glass jar is very thin the reciprocal
attractive powers of the vitreous and resinous ether attract
each other so violently as at length to pass through the glass
by rupturing it, in the same manner as a less forcible atirac-
tion of them ruptures and passes through the plate of air
in the production of sparks from the prime conductor.

K
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As these two ethers on each side of a charged coated jar so
powerfully attract each other, when a communication is
made between them by some condueting substance as in the
common mode of discharging an electrised coated jar, they
reciprocally pass to each other for the purpose of combin-
ing, as some chemical fluids are known to do; as when ni-
trous gas and oxygen gas are mixed together; whence as
these fluids pass both ways to intermix with each other, and
then explode; a bur appears on each side of a quire of pa-
per well pressed together, when a strong electric shock is
passed through it; which is occasioned by their explosion,
like a train of gun-powder, and consequent emission of
some other ethereal fluid, either those of heat and light or
of some new one not yet observed. Whence it becomes
difficult to explain, according to the theory of Dr. Frank-
lin, which way the electric fluid passed, and which side of
the coated jar contained positive and which the negative
charge according to that doctrine.

But the theory of the ingenious Dr. Franklin failed also
in explaning other phenomena of the coated jar; since if
the positive electricity accumulated on one side of the jar
repelled the electricity from the coating on the other side
of it, so as to produce an electric vacuum; why should it
be so eager, when a commiunication is made by some con-
ducting body, to run into that vacuum by its attraction or
gravitation, which has been made by its repulsion; as thus
it seems to be violently attracted by the vacuum from which
it had previously repelled a fluid similar to itself, which is
not easily to be comprehended.

3. There is another mode by which either vitreous or
resinous electric ether is capable of condensation; which
consits in contracting the volume, so as to diminish the
surface of the electrised body ; as was ingeniously shown by
Dr. Franklin’s experiment of electrising a silver tankard
with a length of chain rolled up within it; and then draw-
ing up the chain by a silk string, which weakened the elec-
tric attraction of the tankard; which was strengthened
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again by returning the chain into it ; thus the condensation
of ar electrised cloud is believed to condense che electric
ether, which it contains, and thus to eccasion the lightning

passing from one cloud to another, or from a cloud into the
earth.

This experiment of the chain and tankard is said to suc-
ceed as well with what is termed negative electricity in the
theory of Dr. Franklin, as with what is termed positive
electricity ; but in that theory the negative electricity means
a less quantity or total deprivation or vacuity of that fluid;
now to condense negative electricity by lowering the sus-
pended chain into the tankard ought to make it less nega-
tive ; whereas in this experiment I am told it becomes more
so, as appears by its stronger repulsion of cork-balls sus-
pended on silk strings, and previously electrised by rubbed
sealing-wax : and if the negative electricity be believed to
be a perfect vacuum of it, the condensation of a vacuum
of electricity is totally incomprehensible ; and this experi-

ment alone seems to demonstrate the existence of two
electric ethers, .

IX. Of Galvanic Electricity.

1. The conductors of electricity, as well as the noncon-
ductors of it, have probably a portion of the vitreous and
resinous ethers combined with them, and have also another
portion of these ethers diffused round them, which forms
their natural or spontaneous adhesive atmospheres; and
which exists in different proportions round them correspond-
ent in quantity to those which are combined with them, but
opposite in kind,

These adhesive spontancous atmospheres of electricity
are shown to consist of different proportions or quantities
of the electric ethers by Mr. Bennet’s Doubler of Electri-
city, as mentioned in his work called New Experiments on
Electricity, sold by Johuson. In this work, p. 01, the
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blade of a steel knife was evidently, in his language, posi«
tive, compared to a soft iron wire which was comparatively
negative; so the adhesive electricity of gold, silver, copper,
brass, bismuth, mercury, and various kinds of wood and
stone, were what he terms positive or vitreous; and that
of tin and zinc, what he terms negative or resinous.

~ Where these spontaneous atmospheres of diffused elec-
tricity surrounding two conducting bodies, as two pieces
of silver, are perfectly similar, they probably do not inter-
mix when brought into the vicinity of each other; but if
these spontaneous atmospheres of diffused electricity are
different in respect to the proportion of the two ethers, or
perhaps in respect to their quantity, in however small de-
gree either of these circumstances exists, they may be made
to unite but with some difficulty ; as the two metallic plates,
suppose one of silver, and another of zinc, which they sur-
round, must be brought into absolute or adhesive contact ;
or otherwise these atmospheres may be forced together soas
to be much flattened and compress each other where they
meet, like small globules of quicksilver when pressed toge-
ther, but without uniting.

This curious phenomenon may be seen in more dense
electric atmospheres accumulated by art, as in the fnl[owing
experiment ascribed to Mr. Canton. Laya wooden skewer
the size of a goose-quill across a dry wine-glass, and  ano-
ther across another wine-glass; let the ends of them touch
each other, as they lie in a horizontal line; call them X
and Y ; approach a rubbed glass-tube near the external end
of the skewer X, but not so as to touch it ; then separate
the two skewers by removing the wine-glasses further
from each other; and lastly, withdraw the rubbed glass-
tube, and the skewer X will now be found to possess resin-
ous electricity, which has been generally called negative
or minus electricity ; and the skewer Y will be found to
possess vitreous, or what is generally termed positive or
plus electricity,
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The same phenomenon will occur if rubbed sealing-wax
be applied near to, but not in contact with, the skewer X,
as the skewer X will then be left with an atmosphere of
vitreous ether, and the skewer Y with one of resinous ether.
These experiments also evince the existence of two electric
fluids, as they cannot be understood from an idea of one
being a greater or less quantity of the same material ; as a
vacuum of electric ether, brought near to one end of the
skewer, cannot be conceived so to attract the ether as to
produce a vacuum at the other end.

In this experiment the electric atmospheres, which are
nearly of similar kinds, do not seem to touch, as there may
remain a thin plate of air between them, in the same man-
ner as small globulus of mercury may be pressed together
so as to compress each other, long before they intermix ; or
as plates of lead or brass require strongly to be pressed toge-
ther before they acquire the attraction of cohesion; that is,
before they come into real contact.

2. It is probable, that all bodies are more or less perfect
conductors, as they have less or more of either of the elec-
tric ethers combined with them ; as mentioned in Prelimi-
nary Proposition, No. VL. as they may then less resist the
passage of either of the ethers through them. Whence
some conducting bodies admit the junction of these sponta-
neous electric atmospheres, in which the proportions or
quantities of the two ethers are not very different, with
greater facility than others.

Thus in the common experiments, where the vitreous or
resinous ether is accumulated by art, metallic bodies have
been esteemed the best conductors, and next to these water,
and all other moist bodies; but it was lately discovered,
that dry charcoal, recently burnt, was a more perfect con-
ductor than metals; and it appears from the experiments
discovered by Galvani, which have thence the name of
Galvanism, that animal flesh, and particularly perhaps the
nerves of animals, both which are composed of much carbon
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and water, are the most perfect conductors yet discovered ;
that is, that they give the least resistance to the junction of
the spontaneous electric atmospheres, which exist round
metallic bodies, and which differ very little in respect to
the proportions of their vitreous and resinous ingredients.

Thus also, though where the accumulated electricities
are dense, as in charging a coated glass-jar, the glass which
intervenes, may be of considerable thickness, and may still

- become charged by the stronger attraction of the secondary
electric ethers; but where the spontaneous adhesive elec-
tric atmospheres are employed to charge plates of air, as
in the Galvanic pile, or probably to charge thin animal
membranes or cuticles, as perhaps in the shock given by the
torpedo of gymnotus, it seems necessary that the interven-
ing nonconducting plate must be extremely thin, that it
may become charged by the weaker attraction of these small
quantities or difference of the spontaneous electric atmos-
pheres; and in this: circumstance only, I suppose, the
shocks from the Galvanic pile, and from the torpedo and
gymnotus, differ from those of the coated jar.

3. When atmospheres of electricity, which do not differ
much in the quantity or proportion of their vitreous and
resinous ethers, approach each other, they are not easily or
rapidly united; but the predominant vitreous or resinous
ether of one of them repels the similar ether of the opposed
atmosphere, and attracts the contrary kind of ether.

The slowness or difficulty with which atmospheres,
which differ but little inkind or in density, unite with each
other, appears not only from the experiment of Mr. Canton
above related, but also from the repeated smaller shocks,
which may be taken from a charged coated jar after the
first or principal discharge, if the conducting medium has
not been quickly removed, as is also mentioned above,

Hence those atmospheres of either kind of electric mat-
ter, which differ but very little from each other in kind or



Chemical Theory of Electricity and Magnetism. 75
quantity, require the most perfect conductors to cause them
to unite. Thus it appears by Mr. Bennet's doubler, as men-
tioned in the Preliminary Proposition, No. V1. that the na-
tural adhesive atmosphere round silver contains more vitre-
ous electricity than that naturally round zinc; but when
thin plates of these metals, each about an ounce in weight,
are laid on each other, or moderately pressed together, their
atmospheres do not unite. For metallic plates, which
when laid on each other, do not adhere, cannot be said
to be in real contact, of which their not adhering is a proof;
and in consequence a thin plate of air, or of their own re-
pulsive ethers exists between them.

Hence when two plates of zine and silver are thus brought
in to the vicinity of each other, the plate of air between
them, as they are not in adhesive contact, becomes like a
charged coated jar; and if these two metallic plates are
touched by your dry hands, they do not unite their elec-
tricities, as the dry cuticle is not a sufficiently good con-
ductor; but if one of the metals be put above, and another
under the tongue, the saliva and moist mucous membrane,
muscular fibres, and nerves, supply so good a conductor,
that this very minute electric shock is produced, and a kind
of pungent taste is perceived.

When a plate or pencil of silver is put between the upper
lip and the gum, and a plate or pencil of zinc under the
tongue, a sensation of light is perceived in the eyes, as often
as the exterior extremities of these metals are brought inte
contact; which is owing in like manner to the discharge of
a very minute electric shock, which would not have been
produced but by the intervention of such good conductors
as moist membranes, muscular fibres, and nerves.

In this situation, a sensation of light is produced in the
eyes; which seems to show, that these ethers pass through
nerves more easily, than through muscular flesh simply;
since the passage of them through the retina of the eyes
from the upper gum to the parts beneath the tongue is a
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more distant one, than would otherwise appear necessary,
It is not so easy to give the sensation of light in the eyes by
passing a small shock of artificially accumulated electricity
through the eyes (though this may, I believe, be done) be-
cause this artificial accumulated electricity, as it passes with
greater velocity than the spontaneous accumulations of it,
will readily permeate the muscles or other moist parts of
animal bodies: whereas the spontaneous accumulations of
electricity seem to require the best of all conductors, as
animal nerves, to facilitate their passage.

4. In the Galvanic pile of Volta this electric shock be-
comes so much increased, as to pass by less perfect con-
ductors, and to give shocks to the arms of the conducting
person, if the cuticle of his hands be moistened, and even
to show sparks like the coated jar; which appears to be ef-
fected in this manner. When a plate of silver is laid hori-
zontally on a plate of zinc, the plate of air between them
becomes charged like a coated jar; as the silver, naturally
possessing more vitreous electric ether, repels the vitreous
ether, which the zinc possesses in less quantity, and attracts
the resinous ether of the zine. Whence the inferior sur-
face of the plate of zinc abounds now with vitreous ether,
and its upper surface with resinous ether. Beneath this pair
of plates lay a cloth moistened with water, or with some
better conductor, as salt and water, or a slight acid mixed
with water, or volatile alcali of ammoniac mixed with wa-
ter, and this vitreous electric ether on the lower surface of
the zinc plate will be given to the second silver plate which
lies beneath it; and thus this second silver plate will pos-
sess not only its own natural vitreous atmosphere, which
was denser or in greater quantity than that of the zinc plate
next beneath it, but now acquires an addition of vitreous
ether from the zinc plate above it, conducted to it through
the moist cloth.

This then will repel more vitreous ether from the second
zinc plate into the third silver one; and so on till the
plates of air between the zincs and silvers are all charged,
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exactly resembles the method of producing a separation and
consequent accumulation of the two electric ethers by press-
ing a cushion on glass or on sealing-wax, described in No.
4, of this Note, that their analogy is evidently apparent.

Thirdly, When much accumulated electricity is ap-
proached to one end of a long glass tube by a charged prime
conductor, there will exist many divisions of the vitreous
and resinous electricity alternately ; as the vitreous ether
attracts the resinous ether from a certain distance on the
surface of the glass tube, and repels the vitreous ether; but,
as this surface is a bad conductor, these reciprocal attrac-
tions and repulsions do not extend very far along it, but
cease and recur in various parts of it. Exactly similar to
this, when a magnetic bar is approximated to the end of a
common bar of iron or steel, as described in Mr. Cavallo’s

valuable Treatise on Magnetism; the arctic ether of the
- morth pole of the magnetic bar attracts the antarctic ether
of the bar of common iron towards the end in contact, and
repels the arctic ether; but, as iron and steel are as bad con-
ductors of magnetism, as glass is of electricity, this accu-
mulation of arctic ether extends but a little way, and then
there exists an accumulation of antarctic ether; and thus
reciprocally in three or four divisions of the bar, which now
becomes magnetised, as the glass tube became electrised.

Another striking feature, which shows the sisterhood of
electricity and magnetism, consists in the origin of both of
them from the earth, or common mass of matter. The
eduction of electricity from the earth is shown by an insu-
lated cushion scon ceasing to supply:either the vitreous or
resinous ether to the whirling globe of glass or of sulphur;
the eduction of magnetism from the earth appears from the
following experiment: if a bar of iron be set upright on the
earth in this part of the world, it becomes in a short time
magnetical ; the lower end possessing northern polarity, or
arctic ether, and the hizher end in consequence possessing
southern polarity or antarctic ether; which may be well
explained, if we suppose with Mr. Cavallo, that the earth
























Chemical Theory of Electricity and Magnetism. 89

greater proportion of the feminine than of the masculine,
and that these ethers adhere strongly by cohesicn both to
the earth and to the stone elevated above it. Now the great-
er quantity of the masculine ether of the earlh becomes in
contact with the greater quantity of the feminine ether of
the stone above it; which it powerfully attracts, and at the
same time repels the less quantity of the masculine ether of
the stone. The reciprocal attractions of these twc fluids,
if not restrained by counter attractions, bring them together
as in chemical combination, and thus they bring together
the solid bodies, which they reciprocally adhere o ; if they
be not immovable ; which solid bodies when brught into
contact, cohere by their own reciprocal attraclions, and
hence the mysterious affair of distant attraction or gravita-
tion becomes intelligible, and consonant to the chemical
combinations of fluids.

To further elucidate these various attractions, if the pa-
tient reader be not already tired, he will please to attend to
the following experiment : let a bit of sponge suspended on
a silk line be moistened with a solution of pure alcali, and
- another similar piece of sponge be moistened with a weak
acid, and suspended near the former ; electrize one of them
with vitreous ether, and the other with resinous ether: as
they hang with a thin plate of glass between theni: now as
these two electric ethers appear to attract each other with-
out intermixing ; as neither of them can pass through glass ;
they must be themselves surrounded with secondary ethers,
which pass through the glass, and attract each other, as
they become in contact; asthese secondary ethers adhere
to the primary vitreous and resinous ethers, these primary
ones are drawn by them into each other’s vicinity by the
attraction of cohesion, and become condensed on each side
of the glass plane; and then when the glass plane is with-
drawn, the two electric ethers being now in contact rush
violently together, and draw along with them the pieces of
moistened sponge, to which they adhere; and finally the
acid and alcaline liquids being now brought into contact
combine by their chemical aflinity.
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The repulsions of distant bodies are also explicable by
this idea of their being surrounded with two ethers, which
we have termed masculine and feminine for the ease of con-
versing about them ; and have compared them to vitreous
and resinous electricity, and to arctic and antarctic magne-
tism. As when two particles of matter, or two larger mas-
ses of it, are surrounded both with their masculine ethers,
these ethers repel each other or refuse to intermix; and in
consequence the bodies to which they adhere, recede from
each other; as two cork-balls suspended near each other,
and electiised both with vitreous or both with resinous ether,
repel each other; or as the extremities of two needles mag-
netised beth with arctic, or both with antarctic ether, repel
each other; or as oil and water surrounded both with their
masculine, or both with their feminine ethers, repel each
other without touching; so lightis believed to be reflected
from a nirror without touching its surface, and to be bent
towards the edge of a knife, or refracted by its approach
from a rarer medium into a denser one, by the repulsive
ether of the mirror, and the attractive ones of the knife-edge,
and of the denser medium. Thus a polished tea-cup slips
on the polished saucer probably without their actual con-
tact wita each other, till a few drops of water are interpos-
ed between them by capillary attraction, and prevent its
sliding by their tenacity. And so, lastly, one hard body
in motion pushes another hard body out of its place by
their repulsive ethers without being in contact; as appears
from their not ‘adhering to each other, which all bodies in
real contact are believed to do, Whence also may be in-
ferred the reason why bodies flave been supposed to repel
at one distance and attract at another, because they attract
when their particles are in contact with each other, and
either attract or repel when at a distance by the interven-
tion of their attractive or repulsive ethers,

Thus have I endeavoured to take one step further back
into the mystery of the gravitation and repulsion of bodies,
which appeared to be distant from each other, as of the sui
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that simply of perception above mentioned; the first is de-
rived from a degree of novelty of the forms, colours, num-
bers, combinations, or successions, and visible objects. The
second is derived from a degree of repetition of their forms,
colours, numbers, combinations, or successions. Where
these two circumstances exist united in certain quantities,
and compose the principal part of a landscape, it is termed
picturesque by modern writers. The third source of plea-
sure from the perception of the visible world may be termed
the melody of colours, which will be shown to coincide
with melody of sounds: this circumstance may also accom-
pany the picturesque, and will add to the pleasure it affords.
The fourth source of pleasure from the perception of visible
objects is derived from the previous association of other
pleasurable trains of ideas with certain forms, colours, com-
binations, or successions of them. Whence the beautiful,
sublime, romantic, melancholic, and other emotions, which
have not acquired names to express them. We may add,
that all these four sources of pleasure from perceptions are
equally applicable to those of sounds as of sights.

I.  Novelty or infrequency of visible objects.

The first circumstance, which suggests an additional plea-
sure in the contemplation of visible objects, besides that of
simple perception, arises from their novelty or infrequency ;
that is from the unusual combinations or successions of their
forms or colours. From this source is derived the perpetual
cheerfulness of yeuth, and the want of it is liable to add a
gloom to the countenance of age. It is this which produces
variety in landscape compared with the common course of
nature, an intricacy which incites investigation, and a curi-
osity which leads to explore the works of nature. Those
who travel into foreign regions instigated by curiosity, or
who examine and unfold the intricacies of sciences at home, ,
are led by novelty; which not only supplies crnament to
beauty or to grandeur, but adds agreeable surprize to the

N
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previous knowledge of natuie. This exertion of our voli-
tion excites many other ideas, and is attended with pleasur-
able sensation; which constitutes the sentiment of novelty.
But when the object of novelty stimulates us so forcibly as
suddenly to disunite otir passing trains of ideas, as if a pis-
tol be unexpectedly discharged, the emotion of surprise is
experienced ; which by exciting violent irritation and vio-
lent sensation, employs for a time the whale sensorial ener-
gy, and thus dissevers the passing trains of ideas, before the
power of volition has time to compare them with the usual
phenomena of nature; but as the painful emotion of fear is
then generally added to that of surprise, as every one expe-
riences, who hears a noise in the dark, which he cannot im-
mediately account for; this great degree of novelty, when
it produces much surprise, generally ceases to be pleasurs
able, and does not then belong to objects of taste,

In its less degree surprise is generally agreeable, as it
simply expresses the sentiment occasioned by the novelty
of our ideas ; as in common language we say, we are agree-
ably surprised at the unexpected meeting with a friend,
which not only expresses the sentiment of novelty, but also
the pleasure from other agreeable ideas associated with the
object of it,

It must appear from hence, that different persons must
be affected more or less agreeably by different degrees or
quantities of novelty in the objects of taste ; according to
their previous knowledge of nature, or their previous habits
or opportunities of attending to the fine arts. Thus before
its nativity the fetus experiences the perceptions of heat
and cold, of hardness and softness, of motion and rest, with
those perhaps of hunger and repletion, sleeping and wak-
ing, pain and pleasure ; and perhaps some other perceptions
which may at this early time of its existence have occasioned
perpetual trains of ideas. On its arrival into the world the
perceptions of light and sound must by their novelty at
first dissever its usual trains of ideas and occasion great sur
prise; which after a few repetitions will cease tobe disagree
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Repetition of wvisible objects.

The repeated excitement of the same or similar ideas
with certain intervals of time, or distances of space between
them, is attended with agreeable sensations, besides that
simply of perception ; and, though it appears to be diamet-
rically opposite to the pleasure arising from the novelty of
objects above treated of, enters into the compositions of
all the agreeable arts.

The pleasure arising from the repetition of similar ideas
‘with certain intervals of time or distances of space between
them is a subject of great metaphysical curiosity, as well as
the source of the pleasure derived from novelty, which will
I hope excuse its introduction in this place,

The repetitions of motions may be at first produced ei-
ther by volition, or by sensation, or by irritation, but they
soon become easier to perform thanany other kinds of action,
because they soon become associated together; and thus
their frequency of repetition, if as much sensorial power
be produced during every reiteration, as is expended, adds
to the facility of their production.

If a stimulus be repeated at uniform intervals of tims,
the action, whether of our muscles or organs of sense, is
produced with still greater facility or energy; because the
sensorial power of association, mentioned above, is com-
bined with the sensorial power of irritation; that is in com-
mon language, the acquired habit assists the power of the
stimulus.

This not only obtains in the annual, lunar, and diurnal
catenations of animal motions, as explained in Zoonomia,
Sect. XXX V1. which are thus performed with great facility
and energy ; but in every less circle of actions or ideas,
as in the burden of a song, or the reiterations of a dance,
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To the facility and distinctness, with which we hear sounds
at repeated intervals, we owe the pleasure, which we re-
ceive from musical time, and from poetic time, as described
in Botanic Garden, V. II. Interlude III. And to this the
pleasure we receive from the rhimes and alliterations of
modern versification ; the source of which without this key
would be diflicult to discover.

There is no variety of notes referable to the gamut i the
beating of a drum, yet if it be performed in musical time,
't is agreeable to our ears; and therefore this pleasurable
sensation must be owing to the repetition of the divisions of
the sounds at certain intervals of time, or musical bars,
Whether these times or bars are distinguished by a pause,
or by an emphasis, or accent, certain it is, that this distinc-
tion is perpetually repeated ; otherwise the ear could not
determine instantly, whether the successions of sound were
in common or in triple time.

But besides these little circles of musical time, there are
the greater returning periods, and the still more distinct
chorusses ; which, like the rhimes at the end of verses, owe
their beauty to repetition ; that is, to the facility and dis-
tinctness with which we perceive sounds, which we expect
to perceive or have perceived before; or in the language of
this work, to the greater ease and energy with which our
organ is excited by the combined sensorial powers of asso-
ciation and irritation, than by the latter singly.

This kind of pleasure arising from repetition, that is from
the facility and distinctness with which we perceive and
understand repeated sensations, enters into all the agreea-
ble arts; and when it is carried to excess is termed formali-
ty. The art of dancing like that of music depends for a
great part of the pleasure, it affords, on repetition ; architec-
ture, especially the Grecian, consists of one part being a
repetition of another, and henee the beauty of the pyrami-
dal outline in landscape-painting ; where one side of the
picture may be said in some measure to balance the other.
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So universally does repetition contribute to our pleasire in
the fine arts, that beauty itself has been defined, by jome
writers to consist in a due combination of uniformity and
variety : Zoonomia, Vol. I, Sect. XXIL 2. 1. I'.
Where these repetitions of form, and reiterations of co-
lour, are produced in a picture or a natural landscape, in
an agreeable quantity, it is termed simplicity, or unityof
character ; where the repetition principally is seen in tie
disposition or locality of the divisions, it is called symmne-
try, proportion, or grouping the separate parts; where ths
repetition is most conspicuous in the forms of visible ol-
jects, it is called regularity or uniformity; and where t
affects the colouring principally, the artists call it breadtl
of colour.

There is nevertheless, an excess of the repetition. of the
same or similar ideas, which ceases to please, and must
therefore be excluded from compositions of Taste in paint-
ed landscapes, or in ornamented gardens; which is then
called formality, monotony, or insipidity. Why the exci-
tation of ideas should give additional pleasure by the faci-
lity and distinctness of their production for a certain time,
and then cease to give additional pleasure; and gradually
to give less pleasure than that, which attends simple exer-
tion of them ; is another curious metaphysical problem, and
deserves investigation.

In our waking hours a perpetual voluntary exertion, of
which we are unconscious, attends all our new trains of
ideas, whether those of imagination or of perception; which
by comparing them with our former experience preserves
the consistency of the former, by rejecting such as are in-
congruous; and adds to the credibility of the latter, by
their analogy to objects of our previous knowledge: and
this exertion is attended with pleasurable sensation. After
very frequent repetition these trains of ideas do not excite
the exertion of this intuitive analogy, and in consequence
are not attended with additional pleasure to that simply of
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In a paper on the colours seen in the eye after looking for
some time on luminous objects, published by Dr. Darwin of
Shrewsbury in the Philos. Trans. Vol. 76, it is evidently
shown, that we see certain colours not only with greater
ease and distinctness, but with relief and pleasure, after
having for some time inspected other certain colours; as
green after red, or red after green, orange after blue, or
blue after orange ; yellow after violet, or violet after yel-
low ; this, he shows, arises from the ocular spectrum of the
colour last viewed coinciding with the irritation of the
colour now under contemplation.

Thus if you make a dot with ink in the centre of a circle
of red silk the size of a letter wafer, and place it on a sheet
of white paper, and look on it for a minute without moving
your eyes; and then gently turn them on the white paper
in its vicinity, or gently close them, and hold one hand an
inch or two before them, to prevent too much light from
passing through the eyelids, a circular spot of pale green will
- be seen on the white paper, or in the closed eye; which is
called the ocular spectrum of the red silk, and is formed as
Dr. Darwin shows by the pandiculation of stretching of the
fine fibrils, which constitute the extremities of the optic
nerve, in a direction contrary to that, in which they have
been excited by previously looking at a luminous object,
till they become fatigued ; like the yawning or stretching
of the larger muscles after acting long in one direction.

If at this time the eye, fatigued by looking long at the
centre of the red silk, be turned on paper previously co-
loured with pale green ; the circular spot or ocular spectrum
will appear of a much darker green; as now the irritation
from the pale green paper coincides with the pale green
spectrumi remaining in the eye, and thus excites those
fibres of the retina into stronger action; on this account
some colours are seen more distinctly, and consequently
more agreeably after others; or when placed in the vicini-
ty of others; thus if orange-coloured letters are painted on

0
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a blue ground, they may be read at as great distance as
black on white, perhaps at a greater.

The colours, which are thus more distinct when seen in
succession are called opposite colours by Sir Isnac Newton
in his optics, Book I. Part 2, and may be easily discovered
by any one, by the method above described ; that is by lay-
ing a coloured circle of paper or silk on a sheet of white pa-
per, and inspecting it some time with steady eyes, and then
either gently closing them, or removing them on another
part of the white paper, and the ocular spectrum or oppo-
site colour becomes visible in the eye.

Sir Isaac Newton has observed, that the breadths of the
seven primary colours in the sun’s image refracted by a
prisim, are proportioned to the seven musical notes of the
gamut, or to the intervals of the eight sounds contained in
an octave.

From this curious coincidence, it has been proposed to
produce a luminous music, consisting of successions or com-
binations of colours, analogous to a tune in respect to the
proportions above mentioned. This might be performed by
a strong light, made by means of Mr. Argand’s lamps pass-
ing through coloured glasses, and falling on a defined part
of the wall, with moveable blinds before them, which might
communicate with the keys of a harpsichord, and thus pro-
duce at the same time visible and audible music in unison
with each other.

Now as the pleasure we receive from the sensation of me-
lodious notes, independent of musical time, and of the pre-
vious associations of agreeable ideas with them, must arise
from our hearing some proportions of sounds after others
more easily, distinctly, or agreeably ; and as there is a coin-
cidence between the proportions of the primary colours, and
the primary sounds, if they may be so called; the same
laws must probably govern the sensations of both. 1In this
circumstance therefore consists the sisterhood of Music and
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Pﬂi“tiﬂg; and hence they claim a right to borrow meta-
phors from each other; musicians to speak of the brilliancy
of sounds, and the light and shade of a concerto; and pain-
ters of the harmony of colours, and the tone of a picture.

This source of pleasure received from the melodious suc-
cession of colours or of sounds must not be confounded with
the pleasure received from the repetition of them explained
above, though the repetition, or division of musical notes
into bars, so as to produce common or triple time, contri-
butes much to the pleasure of music; but in viewing a fix-
ed landscape nothing like musical time exists; and the
pleasure received therefore from certain successions of co-
lours must depend only on the more easy or distinct action
of the retina in perceiving some colours after others, or in
their vicinity, like the facility or even pleasure with which
we act with contrary muscles in yawning or stretching after
having been fatigued with a long previous exertion in the
contrary direetion.

Hence where colours are required to be distinct, those
which are opposite to each other, should be brought into
succession or vicinity; as red and green, orange and blue,
yellow and violet; but where colours are required to inter-
mix imperceptibly, or slide into each other, these should not
be chosen; as they might by contrast appear too glaring or
tawdry. These gradations and contrasts of colours have
been practically employed both by the paintersof landscape,
and by the planters of ornamental gardens; though the
theory of this part of the pleasure derived from visible ob-
~ jects was not explained before the publication of the paper

on ocular spectra above mentioned ; which is reprinted at
the end of the first partof Zoonomia, and has thrown great
light on the actions of the nerves of sense in consequence
of the stimulus of external bodies.
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Sentiment of Beauly.

Of these catenations of sentiments with visible objects, the
first is the sentiment of Beauty or Loveliness; which is sug-
gested by easy-flowing curvatures of surface, with smooth-
ness: as is so well illustrated in Mr. Burke’s Essay on the
Sublime and Beautiful, and in Mr. Hogarth’s analysis of
Beauty; a new edition of which is much wanted separate
from his other works.

The sentiment of Beauty appears to be attached from our
cradles to the easy curvatures of lines, and smooth surfaces
of visible objects, and to have been derived from the form
of the female bosom; as spoken of in Zoonomia, Vol. I.
Section XVI. on Instinct.

Sentimental love, as distinguished from the animal passion
of that name, with which it is frequently accompanied, con-
sists in the desire or sensation of beholding, embracing, and
saluting, a beautiful object.

The characteristic of beauty therefore is that it is the ob-
jectof love; and though many other objects are in common
language called beautiful, yet they are only called so meta-
phorically, and ought to be termed agreeable. A Grecian
temple may give us the pleasurable idea of sublimity; a
Gothic temple may give us the pleasurable idea of variety;
and a modern house the pleasurable idea of utility ; music
and poetry may inspire our love by association of ideas; but
none of these, except metaphorically, can be termed beau-
tiful ; as we have no wish to embrace or salute them.

Our perception of beauty consists in our recognition by
the sense of vision of those objects, first which have before
inspired our love by the pleasure which they have afforded
to many of our senses: as to our sense of warmth, of touch,
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ADDITIONAL NOTE. XI1V.

THE THEORY AND STRUCTURE OF LANGUAGL.

Next to each thought associate sound accords,
And forms the dulcet symphony of words.

C.&NTD IIIi ll- 355-

InEAs consist of synchronous motions or configurations of
the extremities of the organs of sense ; these when repeated
by sensation, volition, or association, are either simple or
complex, as they were first excited by irritation; or have
afterwards some parts abstracted from them, or some parts
added to them. Language consists of words, which are
the names or symbols of ideas. Words are therefore pro-
perly all of them nouns or names of things.

Little had been done in the investigation of the theory
of language from the time of Aristotle to the present ra,
till Mr. Horne Tooke, the ingenious and learned author of
the Diversions of Purley, explained those undeclined words
of all languages, which had puzzled the grammarians, and
evinced from their etymology, that they were abbreviations
of other modes of expression. Mr. Tooke observes, that
the first aim of language was to communicate our thoughts,
and the second to do it with dispatch; and hence he divides
words into those which are necessary to express our thoughts,
and those which are abbreviations of the former; which he
ingeniously styles the wings of Hermes.

For the greater dispatch of conversation many words sug-
gest more than one idea; I shall therefore arrange them ac-
cording to the number and kinds of ideas, which they sug-
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gest; and am induced to do this, as a new distribution of
the objects of any science may advance the knowledge of
it by developing another analogy of its constituent parts.
And in thus endeavouring to analyze the theory of language
I mean to speak primarily of the English, and occasionally
to add what may occur concerning the structure of the
Greek and Latin.

1. Conjunctions and Prepositions.

The first class of words consists of these, which suggest
but one idea, and suffer no change of termination; which
have been termed by grammarians CoNyuncrions and
Prerositions ; the former of which connect sentences,
and the latter words. Both which have been ingeniously
explained by Mr. Horne Tooke from their etymology to be
abbreviations of other modes of expression.

1. Thus the conjunction if and an, are shown by Mr.
Tooke to be derived from the imperative mood of the verbs
to give and to grant ; but both of these conjunctions by long
use appear to have become the name of a more abstracted
idea, than the words give or grant suggest, as they do not
now express any ideas of person, or of number, or of time;
all which are generally attendant upon the meaning of a
verb; and perhapsall the words of this class are the names
of ideas much abstracted, which has caused the difficulty of

explaining them,

9. The number of prepositions is very great in the En-
glish language, as they are used before the cases of nouns,
and the infinitive mood of verbs, instead of the numerous
changes of termination of the nouns and verbs of the Greek
and Latin; which gives greater simplicity to our language,
and greater facility of acquiring it.

The prepositions, as well as the preceding conjunctions,
have been well explained by Mr, Horne Tooke; who has
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developed the etymology of many of them. As the great-
est number of the ideas, we receive from external objects,
are complex ones, the names of these constitute a great
part of language, as the proper names of persons and pla-
ces; which are complex terms. Now as these complex
terms do not always exactly suggest the quantity of com-
bined ideas we mean to express, some of the prepositions
are prefixed to them to add or deduct something, or to li-
mit their general meaning ; as a house with a party wall,
or a house without a roof. These words are also derived
by Mr. Tooke, as abbreviations of the imperative moods of
verbs; but which appear now to suggest ideas further ab-
stracted than those generally suggested by verbs, and are
all of them properly nouns, or names of ideas,

II. Nouns Substantive.

The second class of words consists of those, which in
their simplest state suggest but one idea, as the word man
but which by two changes of termination in our language
suggest one secondary idea of number, as the word men ;
or another secondary idea of the genitive case, as man’s
mind, or the mind of man. These words by other changes
of termination in the Greek and Latin languages suggest
many other secondary ideas, as of gender, as well as of num-
ber, and of all the other cases described in their grammars;

which in English are expressed by prepositions.

This class of words includes the Nouns SUBSTANTIVE,
or names of things, of common grammars, and may be con-
veniently divided into three kinds. 1. Those which suggest
the ideas of things believed to possess hardness, and figure,
as a house or a horse. 2. Those which suggest the ideas
of things, which are not supposed to possess hardness and
figure, except metaphorically, as virtue, wisdom; which
have therefore been termed abstracted ideas. 3. Those

which have been called by metaphysical writers reflex ideas,
P
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time contributes to the poetic excellence of it; as by adding
a masculine or feminine pronoun, as he, or she, other nouns
substantive are so readily personified.

In the Latin language there are five cases besides the no-
minative or original word, and in the Greek four. Whence
the original noun substantive by change of its termination
suggests a secondary idea either corresponding with the ge-
nitive, dative, accusative, vocative, or ablative cases, besides
the secondary ideas of number and gender above mention-
ed. The ideas suggested by these changes of termination,
which are termed cases, are explained in the grammars of
these languages, and are expressed in ours by prepositions,
which are called the signs of those cases.

Thus the word Domini, of the Lord, suggests beside the
primary idea a secondary one of something appertaining to
it, as templum Domini, the temple of the Lord, or the
Lord’s temple; which in English is either effected by an
addition of the letter s, with a comma before it, or by the
preposition of. This genitive case is said to be expressed
in the Hebrew language simply by the locality of the words
in succession to each other; which must so far add to the
conciseness of that language.

Thus the word Domino, in the dative case, to the Lord,
suggests besides the primary idea a secondary one of some-
thing being added to the primary one; which is effected in
by English the preposition Zo.

The accusative case, or Dominum, besides the primary
idea implies something having acted upon the object of that
primary idea; as felis edit murem, the cat eats the mouse.
This is thus effected in the Greek and Latin by a change of
termination of the noun acted upon, but is managed in a
more concise way in our language by its situation in the sen-
tence, as it follows the verb. Thus if the mouse in the
above sentence was placed before the verb, and the cat after
it, in English the sense would be inverted, but not so in
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nouns therefore may properly be termed the abbreviation of
sentences ; as the conjunctions and prepositions are termed
by Mr. Tooke the abbreviation of words ; and if the latter
are called the wings affixed to the feet of Hermes, the for-
mer may be called the wings affixed to his cap.

III. Adjectives, Articles, Participles, Adverbs.

1. The third class of words consists of those, which in
their simplest form suggest two ideas; one of them is an
abstracted idea of the quality of an object, but not of the
object itself; and the other is an abstracted idea of its ap-
pertaining to some other noun called a substantive, ora
name of an entire thing.

These words are termed ApsecTives, are undeclined in
our language in respect to cases, number, or gender; but by
three changes of termination they suggest the secondary
ideas of greater, greatest, and of less; as the word sweet
changes into sweeter, sweetest, and sweetish ; which may
be termed three degrees of comparison besides the positive
meaning of the word ; which terminations of er and est are
seldom added to words of more than two syllables ; as those
degrees are then most frequently denoted by the preposi-
tions more and most.

Adjectives seem originally to have been derived from
nouns substantive, of which they express a quality, as a
musky rose, a beautiful lady, a stormy day. Some of them
are formed from the correspondent substantive by adding
the syllable Zy, or like, as a lovely child, a warlike counte-
nance; and in our language it is frequently only necessary
to puta hyphen between two nouns substantive for the pur-
pose of converting the former one into an adjective, as an
eagle-eye, a May-day. And many of our adjectives are
substantives unchanged, and only known by their situation
in a sentence, as a German, or a German gentleman. Ad-
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neral term, army. Now the use of the article @, and the
in English, and o in Greek, converts general terms into par-
ticular ones ; this idea of particularity as a quality, or pro-
perty of a noun, is one of the primary ideas suggestsd by
these articles; and the other is, that of its appertaining to
some particular noun substantive, without which it is not
intelligible. In both these respects these articles correspond
with adjectives ; to which may be added, that our article
may be expressed by the adjective one or any; and that
the Greek article o is declined like other adjectives.

The perpetual use of the article, besides its converting
general terms into particular ones, contributes much to the
force and beauty of our language from another circumstance,
that abstracted ideas become so readily personified simply
by the omission of it ; which perhaps renders the English
language better adapted to poetry than any other ancient
or modern : the following prosopopeeia from Shakespeare is
thus beautiful.

She let Concealment like a worm 1’ th? bud
Feed on her damask cheek.

And the following line, translated from Juvenal by Dr.
Johnson, is much superior to the original, owing to the ea-
sy personification of Worth and Poverty, and to the conse-
quent conciseness of it.

Difficile emergunt, quorum virtutibus obstat
Res angusta domi.
Slow rises Worth by Poverty depress’d.

8. A third class of adjectives includes what are termed
ParriciprLes, which are allied to the infinitive moods of
verbs, and are formed in our language by the addition only
of the syllable ing or ed; and are of two kinds, active
and passive, as loving, loved, from the verb to love. The
verbs suggest an idea of the noun, or thing spoken of; and
also of its manner of existence, whether at rest, inaction, or
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in being acted upon; as I lie still, or I whip,or T am whip-
ped ; and, lastly, another idea of the time of resting, acting,
or suffering ; but these adjectives called participles, suggest
only two primary ideas, one of the noun, or thing spoken of,
and another of the mode of existence, but not a third idea
of time ; and in this respect participles differ from the verbs,
from which they originate, or which originated from them,
except in their infinitive moods.

Nor do they resemble adjectives only in their suggesting
but two primary ideas; but in the Latin and Greek lan-

guages they are declined through all the cases, genders, and
numbers, like other adjectives; and change their terminati-

ons in the degrees of comparison.

In our ianguage the participle passive, joined to the verb
to be, for the purpose of adding to it the idea of time, forms
the whole of the passive voice; and is frequently used in a
similar manner in the Latin language, as I am loved is ex-
pressed either by amor, or amatus sum. The construction
of the whole passive voice from the verb ¢o be and the par-
ticiples passive of other verbs, contributes much to the sim-
plicity of our language, and the ease of acquiring it ; but
renders it less concise than perhaps it might have been by
some simple variations of termination, as in the active voice

of it.

4. A fourth kind of adjective is called by the grammari-
ans an Apvers; which has generally been formed from
the first kind of adjectives, as these were frequently formed
from correspondent substantives; or it has been formed from
the third kind of adjectives, called participles; and this
is effected in both cases by the addition of the syllable Iy,

as wisely, charmingly.

This kind of adjective suggests two primary ideas, like the
adjectives, and participles, from which they are derived;
but differ from them in this curious circumstance, that the
other adjectives relate to substantives, and are declined like
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them in the Latin and Greek languages, as a lovely boy, a
war-like countenance; but these relate to verbs, and are
therefore undeclined, as to act boldly, to suffer patiently.

IV. Verbs.

The fourth class of words consists of those which are
termed Verss, and which in their simplest state suggest
three ideas; first an idea of the noun, or name of the thing
spoken of, as a whip. 2. An idea of its mode of existence,
whether at rest, or in action, or in being acted upon. 3.
An idea of the time of its existence. Thus * the beadle
whipped the beggar,” in prolix language might be expressed,
the beadle with a whip struck in time past the beggar.—
Which three ideas are suggested by the one word whipped,

Verbs are therefore nouns, or names of intire ideas, with
the additional ideas of their mode of existence and of time;
but the participles suggest only the noun, and the mode of
existence, without any idea of time ; as whipping, or whip-
ped. The infinitive moods of verbs correspond in their sig-
nification with the participles; as they also suggestonly the
noun, or the name of the thing spoken of, and an idea ofits
mode of existence, excluding the idea of time; which is
expressed by all the other moods and tenses; whence it ap-
pears, that the infinitive mood, as well as the participle, is
not truly a part of the verb; but as the participle resembles
the adjective in its construction; so the infinitive mood may
be said to resemble the substantive, and it is often used as
a nominative case to another verb.

Thus in the words, “ a charming lady with a smiling
countenance,”” the participle acts as an adjective; and in
the words, * to talk well commands attention,” the infini-
tive mood acts as the nominative case of a noun substan.
tive; and their respective significations are also very similar,

Q
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acting, or suffering, existence; and thirdly the ideaof the
present time: thus the infinitive mood to be, and the parti-

ciple, being, suggest both the abstract idea of existence,
and the actual state of it, but not the time.

The verb to be is also used irregularly to designate the
parts of time and actual existence; and is then applied to
either the active or passive participles of other verbs, and
called an auxiliary verb; while the mode of existence,
whether at rest, or in action, or being acted upon, is ex-
pressed by the participle, as “ I am loving” is nearly the
same as ““ I love,” amo; and “ I am loved,” amatus sum,
is nearly the same as amor. This mode of application of the
verb to be is used in French as well as in English, and in the
passive voice of the Latin, and perhaps in many other lan-
guages ; and is by its perpetual use in conversation render-
ed irregular in them all, as I am, thou art, he is, would
not seem to belong to the infinitive mood to be, any more
than sum, fui, sunt, fuerunt, appear to belong to esse.

The verb fo have affords another instance of irregular ap-
plication ; the word means in its regular sense to possess,
and then suggests three ideas like the above verb of exist-
ence: first the abstracted idea of the thing spoken of, or
possession ; secondly, the actual existence of possession,
and lastly the time, as I have or possess. This verb to have
like the verb fo be is also used irregularly to denote parts of
past time, and is then joined to the passive participles alone,
as I have eaten; or it is accompanied with the passive par-
ticiple of the verb to be, and then with the active participle
of another verb, as I have been eating.

There is another word will used in the same irregular
manner to denote the parts of future time, which is derived
from the verb to will; which in its regular use signifies to
exert our volition. There are other words used to express
other circumstances attending upon verbs, as ]ni;}rj can,
shall, all which are probably the remains of verbs otherwise
obsolete. Lastly, when we recollect that in the moods and
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word used as a general term; whence the two articles ¢ and
the, in our language, derive their origin.

Next to these names of the ideas of entire things, the
words most perpetually wanted in conversation would pro-
bably consist of the names of the ideas of the parts or pro-
perties of things; which might be derived from the names
of some things, and applied to others, which in these re-
spects resembled them ; these are termed adjectives, as rosy
cheek, manly voice, beastly action: and seem at first to
have been formed simply by a change of termination of their
correspondent substantives. The comparative degrees of
greater and less were found so frequently necessary to be
suggested, that a change of termination even in our lan:
guage for this purpose was produced; and is as frequently
used as an additional word, as wiser or more wise,

The expression of general similitude, as well as partial
similitude, becomes so frequently used in conversation, that
another kind of adjective, called an adverb, was expressed
by achange of termination, or addition of the syllable ly or
like; and as adjectives of the former kind are applied to
substantives, and express a partial similitude, these are ap-
plied to verbs and express a general similitude, as to act
heroically, to speak boldly, to think freely.

The perpetual chain of causes and effects, which con-
stitute the motions, or changing configurations, of the uni-
verse, are so conveniently divided into active and passive, for
expressing the exertions or purposes of common life, that
it became particularly convenient in all languages to
substitute changes of termination, instead of additional
nouns, to express, whether the thing spoken of was in a state
of acting or of being acted upon. This change of termi-
nation betokening action or suffering constitutes the par-
ticiple, as loving, loved ; which, as it expresses a property
of bodies, is classed amongst adjectives in the preceding

pages.






{ [1882))

ADDITIONAL NOTE. XV. |

ANALYSIS OF ARTICULATE SOUNDS.

The tongue, the lips articulate ; the throat
With soft vibration modulates the note.

Caxnto IIL L 367

Havine explained in the preceding account of the theo:
ry of language that it consists solely of nouns, or the names
of ideas, disposed in succession or combination ; I shall now
attempt to investigate the number of the articulate sounds,
which constitute those names of ideas by their successions
and combinations ; and to show by what parts of the organs
of speech they are modulated and articulated ; whence may
be deduced the precise number of letters or symbols reces-
sary to suggest those sounds, and form an alphabet, which
may spell with accuracy the words of all languages.

I. Imperfectionsof the present Alphabet.

It is much to be lamented, that the alphabet, which has
produced and preserved almost all the improvements in
other arts and sciences, should have itself received no im-
provement in modern times; which have added so much
elucidation to almost every branch of knowledge, that can
meliorate the condition of humanity. Thusin our present
alphabets many letters are redundant, others are wanted ;
some simple articulate sounds have two letters to suggest
them; and in other instances two articulate sounds are sug-
gested by one letter. Some of these imperfections in the
alphabet of pur own language shall be here enumerated.
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ing sounds expressed by the letters called sibilants; thirdly,
Into semivocal sounds, which consist of a mixture of the
two former; and, lastly, Into interrupted sounds, repre-
sented by the letters properly termed consonants,

The clear continued sounds are produced by the streams
of air passing from the lungs in respiration through the la-
rynx ; which is furnished with many small muscles, which
by their action give a proper tension to the extremity of this
tube; and the sounds, I suppose,are produced by the open-
ing and closing of its aperture; something like the trumpet
stop of an organ, as may be observed by blowing through
the wind-pipe of a dead goose.

These sounds would all be nearly similar except in their
being an octave or two higher or lower; but they are mo-
dulated again, or acquire various tones, in their passage
through the mouth; which thus converts them into eight
vowels, as will be explained below.

The hissing sounds are produced by air forcibly pushed
through certain passages of the mouth, without being pre-
viously rendered sonorous by the larynx; and obtain their
sibilancy from their slower vibrations, occasioned by the
mucous membrane, which lines those appertures or pas-
sages, being less tense than that of the larynx. I suppose
the stream of air is in both cases frequently interrupted by
the closing of the sides or mouth of the passages or aper-
ture; but that this is performed much slower in the pro-
duction of sibilant sounds, than in the production of clear
ones,

The semivocal sounds are produced by the stream of air
having received quick vibrations, or clear sound, in passing
through the larynx, or in the cavity of the mouth; but a
part of it, as the outsides of this sonorous current of air,
afterwards receives slower vibrations, or hissing sound, from
some other passages of the lips or mouth, through which it
then flows. Lastly, the stops, or consonants, impede the
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current of air, whether sonorous or sibilant, for a percepti-

ble time; and probably produce some change of tone in the
act of opening and closing their apertures.

There are other clear sounds besides those formed by the
larynx ; some of them are formed in the mouth, as may be
heard previous to the enunciation of the letters b, and d,
and ga; or during the pronunciation of the semivocal let-
ters, v. z. j. and others in sounding the liquid letters r and
1; these sounds we shall term orisonance. The other clear
sounds are formed in the nostrils, as in pronouncing the li-
quid letters m. n. and ng. these we shall term narisonance.

Thus the clear sounds, except those above mentioned,
are formed in the larynx along with the musical height or
lowness of note; but receive afterward a variation of tone
from the various passages of the mouth: add to these that
as the sibilant sounds consists of vibrations slower than those
formed by the larynx, so a whistling through the lips con-
sists of vibrations quicker than those formed by the larynx.

As all sound consists in the vibrations of the air, it may
not be disagreeable to the reader to attend to the immediate
causes of those vibrations. When any sudden impulse is
given to an elastic fluid like the air, it acquires a progressive
motion of the whole, and a condensation of the constituent
particles, which first receive the impulse; on this account
the currents of theatmosphere in stormy seasons are never
regular, but blow and cease to blow by intervals; as a part
of the moving stream is condensed by the projectile force ;
and the succeeding part, being consequently rarefied, re-
quires some time to recover its density, and to follow the
former part: this elasticity of the air is likewise the cause
of innumerable eddies in it; which are much more frequent
than in streams of water; aswhen it is impelled against any
oblique plane, it results with its elastic force added to its

pmgressive one.
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B.

Ga.

Additional Notes.

If in the above situation of the lips a sound is previ-
ously produced in the mouth, which may be termed
orisonance, the semisonant consonant B is produced,
which like the letter P above described may begin or
terminate a syllable.

In the above situation of the lips, if asound is produc-
ed through the nostrils, which sound is termed nari-
sonance, the nasal letter M is formed ; the sound of
which may be lengthened in pronunciation like those
of the vowels.

If the point of the tongue be applied to the forepart of
the palate, at the roots of the upper teeth, and some
air condensed in the mouth behind, on withdrawing the
tongue downwards the mute consonant I is formed ;

which may begin or terminate a syllable.

If the tongue be placed as above described, and a sound
be previously produced in the mouth, the semisonant
consonant D is formed, which may begin or terminate

a syllable.

If in the above situation of the tongue and palate a
sound be produced through the nostrils, the nasal letter
N is formed, the sound of which may be elongated

like those of the vowels.

If the point of the tongue be retracted, and applied to
the middle part of the palate; and some air condensed
in the mouth behind ; on withdrawing the tongue down-
wards the mute consonant K is produced, which may

begin or terminate a syllable.

If in the above situation of the tongue and palate a
sound be previously produced in the mouth behind, the

semisonant consonant G is formed, as pronounced in
the word go, and may begin or terminate a syllable.
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NG. If in the above situation of the tongue and palate a

sound be produced through the nostrils; the nasal let-
ter n g is produced, as in king and throng; which is the
French n, the sound of which may be elongated like a

vowel ; and should have an appropriated character, as
thlls s

Three of these letters, P, T, K, are stops to the stream
of vocal air, and are called mutes by grammarians; three,
B, D, Ga, are preceded by a little orisonance ; and three M,
N, NG, possess continued narisonance and have been called
liquids by grammarians.

W. Of the Germans; if the lips be appressed together, as

Th.

in forming the letter P ; and air from the mouth be for-
ced between them ; the W sibilent is produced, as pro-
nounced by the Germans, and by some of the inferiour
people of London, and ought to have an appropriated
character as thus pz.

If in the above situation of the lips a sound be produc-
ed in the mouth, as in the letter B, and the sonorous
air be forced between ; the sonisibilant letter W is pro-
duced ; which is the common W of our language.

If the lower lip be appressed to the edges of the upper
teeth, and air from the mouth be forced between them,
the sibilant letter I is formed.

If in the above situation of the lip and teeth a sound
be produced in the mouth, and the sonorous air be for-
ced between them, the sonisibilant letter V is formed.

Sibilant. If the point of the tongue be placed between
the teeth, and air from the mouth be forced between
them, the Th sibilant is produced, as in thigh, and
should have a proper character, as @.
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which is a sonisibilant letter, the same as the Ch Scotch
in the words Buchanan and lock : it is also perhaps the
Welsh guttural expressed by their double L. as in
Lloyd, Lluellen; it is a simple sound, and ought to
have a single character as —.

The sibilant and sonisibilant letters may be elongated in
pronunciation like the vowels; the sibilancy is probably oc-
casioned by the vibrations of the air being slower than those
of the lowest musical notes. I have preferred the word so-
nisibilants to the word semivocal sibilants; as the sounds
of these sonisibilants are formed in different apertures of the
mouth, and not in the larynx like the vowels.

Orisonant Liquids.

R. If the point of the tongue be appressed to the forepart
of the palate, as in forming the letters T, D, N, §, Z,
and air be pushed between them so as to produce
continued sound, the letter R is formed.

L. If the retracted tongue be appressed to the middle of
the palate, as in forming the letters K, Ga, NG, Sh, J
French, and air be pushed over its edges so as to pro-
duce continued sound, the letter L is formed.

The nasal letters m, n, and ng, are clear tremulous sounds
like R and L, and have all of them been called liquids by
grammarians. Besides the R and L, above described, there
is another orisonant sound produced by the lips in whistling ;
which is not used in this country as a part of language, and
has therefore obtained no character, but is analogous to the
R and L ; it is also possible, that another orisonant letter
may be formed by the back part of the tongue and back
part of the palate, as in pronouncing H and Ch, which may

perhaps be the Welch L1 in Lloyd, Lluéllin,
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Four pairs of Vowel.

A pronounced like au, as in the word call. If the aper-
ture, made by approximating the back part of the tongue
to the uvula and pendulous curtain of the palate, as in form-
ing the sibilant letter H, and the sonisibilant letter Ch Spa-
nish, be enlarged just so much as to prevent sibilancy ; and
a continued sound produced by the larynx be modulated in
passing through it; the letter A is formed, as in ball, wall,
which is sounded like aw in the word awkward; and is the
most usual sound of the letter A in foreign languages; and
to distinguish it from the succeeding A might be called A
micron; asthe aperture of the fauces, where it is produced,
is less than in the next A.

A pronounced like ah, as in the word hazard. If the
aperture of the fauces above described, between the back
part of the tongue and the back part of the palate, be en-
larged as much as convenient, and a continued sound, pro-
duced in the larynx, be modulated in passing through it;
the letter A is formed, as in animal, army, and ought to
have an appropriated character in our language, as thus y.
‘As this letter A is formed by a larger aperture than the for-
mer one, it may be called A mega.

A pronounced as in the words cake, ale. If the retracted
tongue by approximation to the middle part of the palate,
as in forming the letters R, Ga, NG, Sh, J French, L, leaves
an aperture just so large as to prevent sibilancy, and sono-
rous air from the larynx be modulated in passing through it ;
the letter A is produced, as pronounced in the words whale,
sale, and ought to have an appropriated character in our
language, as thus Q- ; this is expressed by the letter E in
some modern languages, and might be termed E micron ; as
is formed by a less aperture of the mouth than the succeed-
ing L.
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E pronounced like the vowel a, when short, as in the
words emblem, dwelling. If the aperture above described
between the retracted tongue and the middle of the palate
be enlarged as much as convenient, and sonorous air from
the larynx be modulated in passing through it, the letter E
is formed, as in the words egg, herring; and as it is pronounc-
ed in most foreign languages, and might be called E mega
to distinguish it from the preceding E.

I pronounced like e in keel. If the point of the tongue
by approximation to the forepart of the palate, as in form-
ing the letters T, D, N, S, Z, R, leaves an aperture just
so large as to prevent sibilancy, and sonorous air from the
larynx be modulated in passing through it; the vowel I is
produced, which is in our language generally represented by
e when long, as in the word keel; and by i when short, as
in the word it, which is the sound of this letter in most
foreign languages ; and may be called I micron to distinguish
it from the succeeding E or Y.

Y, when it begins a word, as in youth. If the aperture
above described between the point of the tongue, and the
forepart of the palate be enlarged as much as convenient,
and sonorous air from the larynx be modulated in passing
through it, the letter Y is formed; which, when it begins
a word, has been called Y consonant by some, and by others
has been thought only a quick pronunciation of our e, or
the i of foreign languages ; as in the word year, yellow ; and
may be termed E mega, as it is formed by a larger aperture
than the preceding e or i.

O pronounced like oo, as in the word fool. If the lips
by approximation to each other, as in forming the letters
P, B, M, W sibilant, W sonisibilant, leave an aperture .
just so wide as to prevent sibilancy ; and sonorous air from
the larynx be modulated in passing through it; the letter
O is formed, as in the words cool, school, and ought to have
an appropriated character as thus <2, and may be termed
o micron to distinguish it from the succeednig o.
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ter was to express the antesonance of B, D, Ga; another
the orisonance of R, L ; another the sibilance of W, 5, Sh,
H; another the sonisibilance of W, Z, J French, Ch Spa-~
nish ; another to express the more open vowels; another the
less open vowels ; for which the word micron is here used,
and for which the word mega is here used.

Then the following characters only might be necessary
to express them all ; P alone, or with antesonance B ; with
narisonance M ; with sibilance W German; with sonisibi-
lance W'; with vocality, termed micron OO ; with vocality,
termed mega O.

T alone, or with the above characters added to it, would
in the same manner suggest D, N, S, Z, EE, Y, and R with
a mark for orisonance.

K alone, or with the additional characters, would suggest
Ga, NG, Sh, J French, A, E, and L, with a mark for ori-
sonance,

F alone, or with a mark for sonisibilance, V.
Th alone, or with a.mark for sonisibilance, Th.

H alone, or with a mark for sonisibilance, Ch Spanish,
and with a mark for less open vocality, aw, with another
for more open vocality ah.

‘Whence it appears that six single characters, for the let-
ters P, T, K, F, Th, H, with seven additional marks join-
ed to them for antesonance, narisonance, orisonance, sibi-
lance, sonisibilance, less open vocality, and more open vo-
cality ; being in all but thirteen characters, may spell all
the European languages. '

I have found more difficulty in analyzing the vowels than
the other letters; as the apertures through which they are
modulated, do not close; and it was therefore less easy to
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ascertain exactly, in what part of the mouth they were
modulated ; but recollecting that those parts of the mouth
must be more ready to use for the purpose of forming the
vowels, which were in the habit of being exerted in form-
ing the other letters; I rolled up some tin foil into cylin-
ders about the size of my finger; and speaking the vowels
separately through them, found by the impressions made on
them, in what part of the mouth each of the vowels was
formed with somewhat greater accuracy, but not so as
perfectly to satisfy myself.

The parts of the mouth appeared to me to be those in
which the letters P, I, K, and H, are produced; as those,
where the letters F and Th are formed, do not suit the
production of mute or antesonant consonants; as the inter-
stices of the teeth would occasion some sibilance; and these
apertures are not adapted to the formation of vowels on the
same account,

The two first vowels aw and ah being modulated in the
back part of the mouth, it is necessary to open wide the
lips and other passages of the mouth in pronouncing them;
that those passages may nof again alter their tone; and that
more so in pronouncing ah, than aw; as theaperture of the
fauces is opened wider, where it is formed, and from the
greater or less size of these apertures used in forming the
vowels by different persons, the tone of all of them may be
somewhat altered as spoken by different orators.

I have treated with greater confidence on the formation
of articulate sounds, as I many years ago gave considerable
attention to this subject for the purpose of improving short-
hand; at that time I contrived a wooden mouth with lips
of soft leather, and with a valve over the back part of it for
nostrils, both which could be quickly opened or closed by
the pressure of the fingers, the vocality was given by a silk
ribbon about an inch long and a quarter of an inch wide
stretched between two bits of smooth wood a little hollow-
ed ; so that when a gentle current of air from bellows was.
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blown on the edge of the ribbon, it gave an agreeable tone,
as it vibrated between the wooden sides, much like a hu-
man voice. This head pronounced the p, b, m, and the
vowel a, with so great nicety as to deceive all who heard it
unseen, when it pronounced the words mamma, papa, map,
and pam; and had a most plaintive tone, when the lips
were gradually closed. My other occupations prevented
me from proceeding in the further construction of this ma-
chine ; which might have required but thirteen movements,
as shown in the above analysis, unless some variety of mus-
sical note was to be added to the vocality produced in the
larynx; all of which movements might communicate with
the keys of a harpsichord or forte piano, and perform the
song as well as the accompaniment; or which if built in a
gigantic form, might speak so loud as to command an army
or instruct a crowd. j

I conclude this with an agreeable hope, that now war is
ceased, the active and ingenuous of all nations will attend
again to those sciences, which better the condition of hu-
man nature; and that the alphabet will undergo a perfect
reformation, which may indeed make it more difficult to
trace the etymologies of words, but will much facilitate the
acquisition of modern languages; which as science improves
and becomes more generally diffused, will gradually be-
come more distinct and accurate than the ancient ones: as

metaphors will cease to be necessary in conversation, and
only be used as the ornaments of poetry.

THE END.






























