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ADVERTISEMENT.
:
Tae general defign of the following fheets is to

inlift Imagination under the banner of Science; and to

lead her votaries from the loofer analogies, which drefs out

.3 imagery of poetry, to the ftricter, ones which form the

ratiocination of philofophy. While th%fr particular defign
is to induce the ingenious to cultivate the knowledge of
Botany, by introducing them to the veftibule of that de-
lightful *1::5, and recnmmerﬁing to their attention the

immortalk -works of the celebrated Swedif? Naturalift,
#

Lin~zus, e
g
e .
In the firft Poem, or Economy GI%egetatinn, the phy- %
fiology o:i Plants is delivered; and the operation ofithe
Elements, as far as they may be fuppofed to affe& the

growth of Vegetables. In the fecond Poem, or Loves of
the Plants, the Sexual Syftem of Linneus is explained,

vith the remarkable properties of many particular plants.
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AP GL O Gis

et A R

IT may be proper here to apologize for many of the
fubfequent conjectures on fome articles of natural philofophy, as
not being {upported by accurate inveftigation or conclufive experi-
ments. Extravagant theories however in thofe parts of philofophy,
where our knowledge is yet imperfect, are not without their ufe;
as they encourage the execution of laborious experiments, or the

% Winveftigation of ingenious deduttions, to confirm or refute them.

And fince natural objects are allied to each other by many aﬂimtlcs,
every kind of theu;:t:u-:: diftribution of them adds to our knowledge
by developing fome - 'of their analogies.

The Roficrucian dottrine of Gnomes, Sylphs, Nymphs, and
Salamanders, was thought to afford a proper machinery for a
Botanic poem; as it is probable, that they were originally the
names of hicroglyp%:: figures reprefenting the elements.

Many of the important operations of Nature were fhadowed or
allegorized in the heathen mythology, as the firft Cupid {pringing
from the Egg of Night, the marriage of Cupid and Pfyche, the Rape
of Proferpine, the Congrefs of Jupiter and Juno, Death and Refuf-
citation of Adonis, &c. many of which are ingenioufly explained in

> ‘the works of Bacon, Vol. V. p. 47. 4th Edit. London, 1778. The

o
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Egyptians were pofleffed of many difcoveries in philofophy and che-
miftry before the invention of letters ; thefe were thén expreffed in
hieroglyphic paintings of men and animals; which after the dif-
covery of the alphabet were defcribed and animated by the poets,
and became fir(t the deities of Egypt, and afterwards of Greece and
Rome. Allufions to thofe fables were therefore thought proper orna-+

ments to a philofophical poem, and are occafionally introduced
either as reprefented by the poets, or preferved on the numerous

gems and medallions of antiquity.
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TO

THE JdUTHOR

OF THE

POEM ON THE LOVES OF THE PLANTS.

BY THE REV. W, B.STEPHENS.

OFT the thy genius, De==—! amply fraught
With native wealth, explore new worlds of mind;
Whence the bright ores of drofslefs wifdom brought,
Stampt by the Mufe’s hand, enrich mankind ;

Tho' willing Nature to thy curious eye,
Involved in night, her mazy depths betray;
Till at their fource thy piercing fearch defery
The ftreams, that bathe with Life our mortal clay;

Tho’, boldly foaring in fublimer mood
Through tracklefs fkies on metaphyfic wings,
Thou dareft to fcan the approachlefs Caufe of Good,
And weigh with fteadfaft hand the Sum of Things;
b
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Yet wilt thou, charm’d amid his whifpering bowers,
Oft with lone ftep by glittering Derwent ftray,
Mark his green foliage, count his mufky flowers,
That bluth or tremble to the rifing ray;

While Fancy, feated in her rock-roof’d dell,
Liftening the fecrets of the vernal grove,

Breathes fweeteft ftrains to thy fymphonious fhell,
And gives new echoes to the throne of Love.

Repton, Nov. 28, 1788.



Argument of the Fz.-rﬂ Canto.

THE Genius of the place invites the Goddefs of Bo-
tany. 1. She defeends, is received by Spring, and the Elements, s5g.
Addreffes the Nymphs of Fire. Star-light Night feen in the Camera
Obfcura, 81. I. Love created the Univerfe. Chaos explodes. All
the Stars revolve. God. g¢7. II. Shooting Stars. Lightning.
Rainbow. Colours of the Morning and Evening Skies. Exterior
Atmofphere of inflammable Air. Twilight. Fire-balls. Aurora
Borealis. Planets. Comets. Fixed Stars. Sun’s Orb, 115.
III. 1. Fires at the Earth’s Centre. Animal Incubation, 137. 2.
Volcanic Mountains. Venus vifits the Cyclops, 149. IV. Heat
confined on the Earth by the Air. Phofphoric lights in the Even-
ing. Bolognian Stone. Calcined Shells. Memnon’s Harp, 173.
Ignis fatuus. Luminous Flowers. Glow-worm. Fire-fly. Lu-
minous Sea-infects. Electric Eel. Eagle armed with Lightning,
189. V. 1. Difcovery of Fire. Medufa, 209. 2. The chemical
Properties of Fire. Phofphorus. Lady in Love, 223. 3. Gun-
powder, 237. VI. Steam-engine applied to Pumps, Bellows,
Water-engines, Corn-mills, Coining, Barges, Waggons, Flying-
chariots, 253. Labours of Hercules. Abyla and Calpe, 297. VIL.
1. EleCiric Machine. Hefperian Dragon. Eleftric kifs. Halo
round the heads of Saints. Elettric Shock. Fairy-rings, 335s.
2. Death of Profeflor Richman, 371. 3. Franklin draws Lightning
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from the Clouds. Cupid fnatches the Thunder-bolt from Jupiter,
383. VIII. Phofphoric Acid and Vital Heat produced in the Blood.
The great Egg of Night, 399. IX. Weftern Wind unfettered.
Naiad releafed. Froft affailed. Whale attacked, 421. X. Buds
and Flowers expanded by Warmth, EleCtricity, and Light. Draw-
ings with colourlefs fympathetic Inks; which appear when warmed
by the Fire, 457. XI. Sirius. Jupiter and Semele. Northern
Conftellations. Ice-iflands navigated into the Tropic Seas. Rainy
Monfoons, 497. XII. Points erected to procure Rain. Elijah on
Mount-Carmel, 547. Departure of the Nymphs of Fire like fparks
from artificial Fireworks, 585.



THE

ECONOMY OF VEGETATION.

CANTO I

3 STﬁY vyour RUDE sTEPs! whofe throbbing breafts infold
The legion-fiends of Glory, or of Gold!

Stav! whofe falfe lips feduétive fimpers part,

While Cunning neftles in the harlot-heart!—

For you no Dryad,.: drefs the rofeate bower, 5

For you no Nymphs their {parkling vafes pour;
Part L B



| %2,
Unmark’d by you, light Graces fwim the green,
And hovering Cupids aim their fhafts, unfeen.

“ But Trou ! whofe mind the well-attemper’d ray

Of Tafte and Virtue lights with purer day ;
Whofe finer fenfe each foft vibration owns
With fweet refponfive fympathy of tones ;

So the fair flower expands it’s lucid form

To meet the fun, and fhuts it to the ftorm ;—
For thee my borders nurfe the fragrant wreath,
My fountains murmur, and my zephyrs breathe;
Slow {lides the painted fnail, the gilded fly

Smooths his fine down, to charm thy curious eye ;

On twinkling fins my pearly nations play,
Or win with finuous train their tracklefs way;
My plumy pairs in gay embroidery drefs’d
Form with ingenious bill the penfile neft,

10

15

20

8o the fair flower. 1. 13, It feems to have been the original defign of the philefophy
of Epicurus to render the mind exquifitely fenfible to agreeable fenfations, and equally

infenfible to difagreeable ones. 2
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To Love’s fweet notes attune the liftening dell,
And Echo founds her foft fymphonious fhell.

‘“ And, if with Thee fome haplefs Maid {hould ftray,
Difafterous Love companion of her way, 26
Oh, lead her timid fteps to yonder glade,

Whofe arching cliffs depending alders fhade ;

There, as meek Evening wakes her temperate breeze,
And moon-beams glimmer through the trembling trees,
The rills, that gurgle round, fhall foothe her ear, 31
The weeping rocks fhall number tear for tear ;

There as fad Philomel, alike forlorn,

Sings to the Night from her accuftomed thorn ;

While at fweet intervals each falling note 35
Sighs in the gale, and whifpers round the grot ;

Difaflereus Love. 1. 26. The feenery is taken from a botanic garden about a mile
from Lichfield, where a cold bath was erected by Sir John Floyer. There is a grotto
furrounded by projedting rocks, from the edges of which trickles a perpetual thower of
water; and it is here reprefented as adapted to love-feenes, as being thence a proper re-
fidence for the modern goddefs of Botany, and the eafier to introduce the next poem on
the Loves of the Plants according to the fyftem of Linneus,

B 2
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The fifter-woe fhall calm her aching breaft,
And fofter {lumbers fteal her ‘cares to reft.~—

¢ Winds of the North! reftrain your icy gales,
Nor chill the bofom of thefe happy vales !
Hence in dark heaps, ye gathering Clouds, revolve!
Difperfe, ye Lightnings! and, ye Mifts, diffolve !
—Hither, emerging from yon orient fkies,
Boranic Goppess | bend thy radiant eyes ;
O’er thefe {foft {cenes aflume thy gentle reign,
Pomona, Ceres, Flora in thy train ;
O’er the flill dawn thy placid fmile effufe,
And with thy filver fandals print the dews;
In noon’s bright blaze thy vermil veft unfold,
And wave thy emerald banner ftar’d with gold.”

Thus {poke the Genrus, as He ftept along,
And bade thefe lawns to Peace and Truth belong ;
Down the fteep {lopes He led with modeft fkill

The willing pathway, and the truant rill,

40

45

50



jiss ]
Stretch’d ©'er the marfhy vale yon willowy mound,
Where fhines the lake amid the tufted ground,

Raifed the young woodland, fmooth’d the wavy green,

And gave to Beauty all the quiet {cene.—

55

She comes!—the Goppess |—through the whifpering air,

Bright as the morn, defcends her blufthing car;
Each circling wheel a wreath of flowers intwines,
And gem’d with flowers the filken harnefs fhines ;
The golden bits with flowery ftuds are deck’d,
And knots of flowers the crimfon reins conne&.—
And now on earth the filver axle rings,

And the fhell finks upon its {lender {prings;
Light from her airy feat the Goddefs bounds,
And fteps celeftial prefs the panfied grounds.

Fair Spring advancing calls her feather’d quire,
And tunes to fofter notes her laughing lyre;
Bids her gay hours on purple pinions move,

And arms her Zephyrs with the fhafts of Love,

60

70
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Pleafed Growmes, afcending from their earthy beds,
Play round her graceful footfteps, as fhe treads;
Gay Syvrrus attendant beat the fragrant air 75
On winnowing wings, and waft her golden hair ;
Blue Nymrus emerging leave their {parkling ftreams,
And Fiery Forwms alight from orient beams ;
Mufk’d in the rofe’s lap frefh dews they thed,
Or breathe celeftial luftres round her head. 80

Firft the fine Forms her dulcet voice requires,
Which bathe or bafk in elemental fires;
From each bright gem of Day’s refulgent car,
From the pale fphere of every twinkling ftar,
From each nice pore of ocean, earth, and air, 85

With eye of flame the fparkling hofts repair,

Pleafed Gnomes. 1. 73. The Roficrucian doétrine of Gnomes, Sylphs, Nymphs,
and Salamanders afiords proper machinery for a philofophic poem ; as it is probable
that they were originally the names of hieroglyphic figures of the Elements, or of Genii
prefiding over their operations. The Faries of more modern days feem to have been de-
rived from them, and to have inherited their powers. The Gnomes and Sylphs, as
being more nearly allied to modern Fairies are reprefented as either male or female, which
diftinguithes the latter from the Aure of the Latin Poets, which were only female;
except the winds, as Zephyrus and Aufter, may be fuppofed to have been their
hufbands.
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Mix their gay hues, in changeful circles play,
Like motes, that tenant the meridian ray.—
So the clear Lens colle&ts with magic power
The countlefs glories of the midnight hour; 9o
Stars after ftars with quivering luftre fall,
And twinkling glide along the whiten’d wall.—
Pleafed, as they pafs, the counts the glittering bands,
And ftills their murmur with her waving hands ;
Each liftening tribe with fond expe&ance burns, 05

And now to thefe, and now to thofe, fhe turns.

I. ¢« Nympus ofF PRIMEVAL Fire! vour veftal train

Hung with gold-treffes o’er the vaft inane,

Nymphs of primeval fire. 1. 97. The fluid matter of heat is perhaps the moft exten-
five element in nature; all other bodies are immerfed in ity and are preferved in their
prefent ftate of folidity or fluidity by the attraftion of their particles to the matter of
heat. Since all known bodies are contraétible into lefs fpace by depriving them of fome
portion of their heat, and as there is no part of nature totally deprived of heat, there is
reafon to believe that the particles of bodies do not touch, but are held towards each
other by their {elf-attraction, and recede from each other by their attraétion to the mafs
of heat which furrounds them; and thus exift in an equilibrium between thefe two
powers. If more of the matter of heat be applied to them, they recede further from
cach other, and become fluid; if ftill more be applied, they take an aerial form, and
are termed Gaffes by the modern chemifts. Thus when water is heated to a certain
degres, it would inflantly affume the form of fteam, but for the preflure of the atmo-
fphere, which prevents this change from taking place fo eafily; the fame is true of
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Pierced with your filver fhafts the throne of Night,
And charm’d young Nature’s opening eyes with light; roo
When Love Diving, with brooding wings unfurl’d,
Call'd from the rude abyfs the living world.

quickfilver, diamonds, and of perhaps all other bodies in Nature; they would firlt
become fluid, and then aeriform by appropriated degrees of heat. On the. contrary,
this elaftic marter of heat, termed Calorique in the new nomenclature of the French
Academicians, is liable to become confolidated itfelf in its combinations with. fome
bodies, as perhaps in nitre, and probably in combuftible bodies as fulphur and char-
coal. See note on l. 232, of this Canto. Modern philofophers have not yet been able
to decide whether light and heat be different fluids, or modifications of the fame fluid,
as they have many properties in common. See note on l. 468 of this Canto.

Fhen Love Divine. 1. 1o1. From having obferved the gradual evolution of the
young animal or plant from its egg or feed ; and afterwards its fucceflive advances to
its more perfet ftate, or maturity ; philofophers of all ages feem to have imagined,
that the great world itfelf had likewife its infancy and its gradual progrefs to maturity ;
this feems to have given origin to the very antient and fublime allegory of Eros, or
Divine Love, producing the world from the egg of Night, as it floated in Chaos. See
L. 419. of this Canto.

The external cruft of the earth, as far as it has been expofed to our view in mines or
mountains, countenances this opinion ; fince thefe have evidently for the moft part had
their origin from the fhells of fithes, the decompofition of vegetables, and the recrements
of other animal materials, and muft therefore have been formed progreflively from fmall
beginnings. There are likewife fome apparently ufelefs or incomplete appendages to
plants and animals, which feem to fhew they have gradually undergone changes from
their original ftate; fuch as the ftamens without anthers, and ftyles without ftigmas of
feveral plants, as mentioned in the note on Curcuma, Vol II. of this work. Such as
the halteres, or rudiments of wings of fome two-winged infects; and the paps of male
animals ; thus fwine have four toes, but two of them are imperfetly formed, and not
long enough for ufe. The allantoide in fome animals feems to have become extinét; in
others is above tenfold the fize, which would feem neceffary for its purpofe. Buffon du
Cochon, T.6. p. 257. Perhaps all the fuppofed moniftrous births of Nature are re-
mains of their habits of production in their former lefs perfect ftate, or attempts towards
greater perfection.
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“—LeT THERE BE LIGHT !” proclaim’d the ALmicuTY Lorp,
Aftonifh’d Chaos heard the potent word ;—

- Through all his realms the kindling Ether runs, 105
And the mafs ftarts into a million funs;

Earths round each fun with quick explofions burft,

And fecond planets iffue from the firft;

Through all bis realms. 1. 105. Mr. Herfchel has given a very fublime and curious
account of the conftruétion of the heavens with his difcovery of fome thoufand nebule,
or clouds of ftars; many of which are much larger colleftions of ftars, than all thofe
put together, which are vifible to our naked eyes, added to thofe which form the galaxy,
or milky zone, which furrounds us. He obferves that in the vicinity of thefe clufters of
flars there are proportionally fewer ftars than in other parts of the heavens; and hence he
concludes, that they have attradted each other, on the fuppofition that infinite fpace was
at firft equally fprinkled with them; as if it had at the beginning been filled with a fluid
mafs, which had coagulated. Mr. Herfchel has further fhewn, that the whole fidereal
fyftem is gradually moving round fome centre, which may be an opake mafs of matter,
Philof. Tranf. V. LXXIV. If all thefe Suns are moving round fome great central body;
they muit have had a projectile force, as well as a centripetal one; and may thence be
fuppofed to have emerged or been projected from the material, where they were produced.
We can have no idea of a natural power, which could projeét a Sun out of Chaos, ex-
cept by comparing it to the explofions or earthquakes owing to the fudden evolution of
aqueous or of other more elaftic vapours ; of the power of which under immeafurable
degress of heat, and compreflion, we are yet ignorant.

It may be objected, that if the ftars had been projefted from a Chaos by explofions,
that they muft have returned again into it from the known laws of gravitation; this how-
ever would not happen, if the whole of Chaos, like grains of gunpowder, was exploded
at the fame time, and difperfed through infinite fpace at once, or in quick fucceffion, in
every poffible dire¢tion. The fame objeftion may be ftated again(t the poflibility of the
planets having been thrown from the fun by explofions; and the fecondary planets from
the primary ones; which will be fpoken of more at large in the fecond Canto, but if the
planets are fuppofed to have been projected from their funs, and the fecondary from the

PartL C
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Bend, as they journey with projeétile force,
In bright ellipfes their reluétant courfe; 110
Orbs wheel in orbs, round centres centres roll,
And form, fclf-balanced, one revolving Whole.
—Onward they move amid their bright abode,

Space without bound, THE Bosom oF THEIR Gop !

IL. ¢ ETuerear Powers ! vou chafe the fhooting ftars,

Or yoke the vollied lightenings to your cars, 116
Cling round the acrial bow with prifms bright,
And pleafed untwift the fevenfold threads of light ;

primary ones, at the beginning of their courfe; they might be fo influenced or diverted
by the attractions of the funs, or fun, in their vicinity, as to prevent their tendency to
return into the body, from which they were projected.

If thefe innumerable and immentfe funs thus rifing out of Chaos are fuppofed to have
thrown out their attendant planets by new explofions, as they afcended ; and thofe their
refpective fatellites, filling in a moment the immenfity of fpace with light and motion, a
grander idea cannot be conceived by the mind of man.

Chafe the fhosting flars. 1. 115. The meteors called thooting ftars, the lightening, the
rainbow, and the clouds, are phenomena of the lower regions of the atmofphere. The
twilight, the meteors call'd fire-balls, or flying dragons, and the northern lights, inhabit
the higher regions of the atmofphere. See additional notes, No. L

Cling round the aerial bow. 1. 117, See additional notes, No. II
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Eve’s filken couch with gorgeous tints adorn,
And fire the arrowy throne of rifing Morn. 120
—Og, plum’d with flame, in gay battalion’s {pring
To brighter regions borne on broader wing ;
Where lighter gafes, circumfufed on high,

Form the vaft concave of exterior {ky ;

Ev's filken couch. L 119. See additional notes, No. IIL.

I¥bere lighter gafes. 1. 123.  Mr. Cavendith has fthewn, that the gas called inflam-
mable air, is at leaft ten times lighter than common air; Mr. Lavoifier contends, that it
is one of the component parts of water, and is by him called hydrogene. It is fuppofed te
afford their principal nourifhment to vegetables and thence to animals, and is perpetually
rifing from their decompofition ; this fource of it in hot climates, and in fummer months,
is fo great as to exceed eftimation. Now if this light gas paffes through the atmofphere,
without combining with it, it muft compofe another atmofphere over the aerial one;
which muft expand, when the preflure above it is thus taken away, to inconceivable
tenuity. .

If this fupernatural gaffeous atmofphere floats upon the aerial one, like ether upon
water, what muft happen? 1. it will flow from the line, where it will be produced in the
greateft quantities, and become much accumulated over the poles of the earth; 2. the
commen air, or lower ftratum of the atmofphere, will be much thinner over the poles
than at the line; becaufe if a glafls globe be filled with oil and water, and whirled upon its
axis, the centrifugal power will carry the heavier fluid to the circumference, and the lighter
will in confequence be found round the axis. 3. There may be a place at fome certain
latitude between the poles and the line on each fide the equator, where the inflammable
fupernatant atmofphere may end, owing to the greater centrifugal force of the heavier
aerial atmofphere. 4. Between the termination of the aerial and the beginning of the
gaffeous atmofphere, the airs will occafionally be intermixed, and thus become inflam-
miable by the eledtric fpark ; thefe circumftances will affift in explaining the phenomena
of fire-balls, northern lights, and of {fome variable winds, and long continued rains.

Since the above note was firft written, Mr. Volta I am informed has applied the fup-
pofition of a fupernatant atmofphere of inflammable air, to explain fome phenomena in

2
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With airy lens the {catter’d rays affault, 125
And bend the twilight round the dutky vault ;
Ride, with broad eye and fcintillating hair,
The rapid Fire-ball through the midnight air;
Dart from the North on pale eleéric ftreams,
Fringing Night’s fable robe with tranfient beams. 130
—Or rein the Planets in their {wift careers,
Gilding with borrow’d light their twinkling fpheres;
Alarm with comet-blaze the fapphire plain,

The wan ftars glimmering through its filver train ;

meteorology. And Mr. Lavoifier has announced his defign to write on this fubject.
Traité de Chimie, Tom. I. I am happy to find thefe opinions fupported by fuch refpect-
able authority.

And bend the twilight. 1. 126. The crepufcular atmofphere, or the region where the
light of the fun ceafes to be refracted to us, is eftimated by philofophers to be between
40 and 50 miles high, at which time the fun is about 18 degrees below the horizon; and
the rarity of the air is fuppofed to be from 4,000 to 10,000 times greater than at the fur-
face of the earth. Cotes’s Hydroft. p. 123. The duration of twilight differs in different
feafons and in different latitudes ; in England the fhorteft twilight is about the beginning
of Oétober and of March; in more northern latitudes, where the fun never finks more
than 18 degrees, below the horizon, the twilight continues the whole night. The
time of its duration may alfo be occafionally affected by the varying height of the atmo-
fphege. A number of obfervations on the duration of twilight in different latitudes might
afford confiderable information concerning the aerial firata in the higher regions of the
atmofphere, and might affift in determining whether an exterior atmofphere of inflam-
mable gas, or Hydrogene, exifts over the aerial one.

Alarm with Comet-blaze. 1. 133. See additional notes, No. IV,
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Gem the bright Zodiac, ftud the glowing pole, 135
Or give the Sun’s phlogiftic orb to roll.

III. Nvymrus! vour fine forms with fteps impaflive
mock
Earth’s vaulted roofs of adamantine rock ;
Round her flill centre tread the burning foil,
And watch the billowy Lavas, as they boil ; 140
Where, in bafaltic caves imprifon’d deep,
Reluéant fires in dread fufpenfion fleep ;
Or {phere on {phere in widening waves expand,
And glad with genial warmth the incumbent land.
So when the Mother-bird feleéts their food 145

With curious bill, and feeds her callow brood ;

The Sun’s phlogifiic erb. 1. 136. See additional notes, No. V.

Round the flill centre. 1. 139. Many philofophers have believed that the central parts
of the earth confift of a fluid mafs of burning lava, which they have called a (ubterra-
neous fun ; and have fuppofed, that it contributes to the produétion of metals, and to
the growth of vegetables. See additional notes, No. VL

Or fphere om fphere. L 143.  Sec additional notes, No. VIL



[ 14 ]
Warmth from her tender heart eternal {prings,

And pleafed fhe clafps them with extended wings.

“You from deep cauldrons and unmeafured caves
Blow flaming airs, or pour vitrefcent waves ; 150
O’er fhining oceans ray volcanic light,

Or hurl innocuous embers to the night.—
While with loud fhouts to Etna Heccla calls,

And Andes anfwers from his beacon’d walls ;

Hurl innocuous embers. 1. 152. The immediate caufe of voleanic eruptions is believed
to be owing to the water of the fea, or from lakes, or inundations, finding itfelf a paffage
into the fubterraneous fires, which may lie at great depths. This muft firft produce by
its coldnels a condenfation of the vapour there exifting, or a vacuum, and thus occafion
parts of the earth’s cruft or fhell to be forced down by the preflure of the incumbent at-
mofphere. Afterwards the water being fuddenly raifed into fteam produces all the explofive
effects of earthquakes. And by new acceflions of water during the intervals of the ex-
plofions the repetition of the fhocks is caufed. Thefe circumitances were hourly illuftrated
by the fountains of boiling water in Iceland, in which the furface of the water in the
boiling wells funk down low before every new ebullition.

Befides thefe eruptions occafioned by the fteam of water, there feems to be a perpetual
effufion of other vapours, more noxious and (as far as it is yet known) perhaps greatly
more expanfile than water from the Volcanos in various parts of the world. As thele
Volcanos are fuppofed to be fpiracula or breathing holes to the great fubterraneous fires,
it is probable that the efcape of elaftic vapours from them is the caufe, that the earth-
quakes of modern days are of fuch fmall extent compared to thofe of antient times, of
which vefliges remain in every part of the world, and on this account may be faid not

only to be innocuous, but ufeful.
2
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Sea-wilder'd crews the mountain-ftars admire,

And Beauty beams amid tremendous fire.

<« Thus when of old, as myftic bards prefume,
Huge Cvcrors dwelt in Etna’s rocky womb,
On thundering anvils rung their loud alarms,
And leagued with Vucran forged immortal arms ;
Defcending Venus fought the dark abode,
And {footh’d the labours of the grifly God.—
While frowning Loves the threatening falchion wield,
And tittering Graces peep behind the fhield,
With jointed mail their fairy limbs o’erwhelm,
Or nod with paufing ftep the plumed helm;
With radiant eye She view’d the boiling ore,
Heard undifmay’d the breathing bellows roar,
Admired their finewy arms, and fhoulders bare,
And ponderous hammers lifted high in air,
With {miles celeftial blefs’d their dazzled fight,
And Beauty blazed amid infernal night.
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IV. «“ErruLcENT Maips! vou round deciduous day,
Trefled with foft beams, your glittering bands array ;
On Earth’s cold bofom, as the Sun retires, 17§
Confine with folds of air the lingering fires ;
O’cr Eve’s pale forms diffufe phofphoric light,
And deck with lambent flames the fhrine of Night.

Confine with folds of air. L. 174. The air, like all other bad conductors of ele&ricity,
is known to be a bad conductor of heat; and thence prevents the heat acquired from
the fun’s rays by the earth’s furface from being fo foon diffipated, in the fame manner as
a blanket, which may be confidered as a fponge filled with air, prevents the efcape of
heat from the perfon wrapped in it. This feems to be one caufe of the great degrée of
cold on the tops of mountains, where the rarity of the air is greater, and it therefore be-
comes a better conductor both of heat and eledtricity. See note on Barometz, Vol. IL
of this work.

There is however another caufe to which the great coldnefs of mountains and of the
higher regions of the atmofphere is more immediately to be aferibed, explained by Dr.
Darwin in the Philof. Tranf. Vol. LXXVIII. who has there proved by experiments with
the air-gun and air-pump, that when any portion of the atmofphere becomes mechanically
expanded, it abforbs heat from the bodies in its vicinity. And as the air which creeps
along the plains, expands itfelf by a part of the preflure being taken off when it afcends
the fides of mountains; it at the fame time attracts heat from the fummits of thofe
mountains, or other bodies which happen to be immerfed in it, and thus produces cold.
Hence he concludes that the hot air at the bottom of the Andes becomes temperate by
its own rarefaftion when it afcends to the city of Quito; and by its further rarefadtion
becomes cooled to the freezing point when it afcends to the fnowy regions on the fum-
mits of thofe mountains. To this alfo he attributes the great degree of cold experienced
by the aeronauts in their balloons; and which produces hail in fummer at the height of
only two or three miles in the atmofphere.

Diffufe phofphoric light. |. 177. I have often been induced to believe from obfervation,
that the twilight of the evenings is lighter than that of the mornings at the fame diftance
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So, warm’d and kindled by meridian fkies,
And view'd in darknefs with dilated eyes, 18¢
Borogna’s chalks with faint ignition blaze,

Beccarr's fhells emit prifmatic rays.

from noon. Some may afcribe this to the greater height of the atmofphere in the even-
ings having been rarefied by the fun during the day; but as its denfity muft at the fame
time be diminifhed, its power of refradtion would continue the fame. I fhould rather
fuppofe that it may be owing to the phofphorefcent quality (as it is called) of almoft
all bodies; that is, when they have been expofed to the fun they continue to emit light
for a confiderable time afterwards. This is generally believed to arife either from fuch
bodies giving out the light which they had previouily abforbed; or to the continuance of
a flow combuftion which the light they had been previouily expofed to had excited. See
the next note.

Beccari's fbells. 1. 182, Beccari made made many curious experiments on the phol-
phoric light, as it is called, which becomes vifible on bodies brought into a dark room,
after having been previoufly expofed to the funfhine. It appears from thefe experiments,
that almoft all inflammable bodies poffefs this quality in a greater or lefs degree; white
paper or linen thus examined after having been expofed to the funfhine, is luminous to
an extraordinary degree; and if a perfon fhut up in a dark room, puts one of his hands
out into the fun’s light for a fhort time and then retraéts it, he will be able to fee that hand
diftinttly, and not the other. Thefe experiments feem to countenance the idea of light
being abforbed and again emitted from bodies when they are removed into darknefs.
But Beccari further pretended, that fome calcareous compofitions when expofed to red,
yellow, or blue light, through coloured glaffes, would on their being brought into a dark
room emit coloured lights. This miftaken fact of Beccari’s, Mr. Wilfon decidedly refutes;
and among many other curious experiments difcovered, that if oyfter-fhells were thrown
into 2 common fire and calcined for about half an hour, and then brought to a perfon
who had previouily been fome minutes in a dark room, that many of them would exhibit
beautiful irifes of prifmatic colours, from whence probably arofe Beccari’s miftake. Mr.
Wilfon from hence contends, that thefe kinds of phofphori do not emit the light they
had previouily received, but that they are fet on fire by the fun’s rays, and continue for
fome time a flow combuftion after they are withdrawn from the light. Wilfon’s Expe-
riments on Phofphori. Dediley, 1775.

The Bolognian ftone is a felenite, or gypfum, and has been long celebrated for its
phofphorefcent quality after having been burnt in a fulphurous fire ; and expofed when
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So to the facred Sun in Memnon’s fane,
Spontaneous concords quired the matin ftrain ;
—Touch’d by his orient beam, refponfive rings 185
The living lyre, and vibrates all it’s ftrings;
Accordant ailes the tender tones prolong,

And holy echoes {well the adoring fong.

““ You with light Gas the lamps nocturnal feed,

Which dance and glimmer o’er the marfhy mead; 190

cold to the fun’s light. It may be thus well imitated: Calcine oyiter-fhells half an
hour, pulverize them when cold, and add one third part of flowers of fulphur, prefs them
clofe into a fmall crucible, and calcine them for an hour or longer, and keep the powder
in a phial clofe ftopped. A part of this powder is to be expofed for a minute or two to
the funbeams, and then brought into a dark room, The calcined Bolognian ftone be-
comes a calcareous hepar of fulphur; but the calcined fhells, as they contain the animal
acid, may alfo contain fome of the phofphorus of Kunkel

In Memnon's fane. 1. 183.  See additional notes. No. VIIL

The lamps nofturnal. 1. 189. The ignis fatuus or Jack a lantern, fo frequently
alluded to by poets, is fuppofed to originate from the inflammable air, or Hydrogene,
given up from moraffes ; which being of a heavier kind from its impurity than that
obtained from iron and water, hovers near the furface of the earth, and uniting with
common air gives out light by its flow ignition. Perhaps fuch lights have no exiftence,
and the refletion of a ftar on watery ground may have deceived the travellers, who
have been faid to be bewildered by them ! if the fact was eftablithed it would much
contribute to explain the phenomena of northern lights. I have travelled much in the
night, inall feafons of the year, and over all kinds of foil, but never faw one of thefe Will
o'wifps.
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Shine round Calendula at twilight hours,
And tip with filver all her {affron flowers ;
Warm on her mofly couch the radiant Worm,
Guard from cold dews her love-illumin’d form,
From leaf to leaf conduét the virgin light, 195
Star of the earth, and diamond of the night.
You bid in air the tropic Beetle burn,
And fill with golden flame his winged urn ;
Or gild the furge with infe@&-fparks, that {warm
Round the bright oar, the kindling prow alarm; 200
Or arm in waves, eledtric in his ire,
The dread Gymnotus with ethereal fire,.—
Onward his courfe with waving tail he helms,

And mimic lightenings {care the watery realms,

8bine round Calendula. 1. 191.  See note on Tropzolum in Vol. IL

The radiant IWorm. 1. 193. See additional notes, No. IX.

The dread Gymnatus. 1. 202. The Gymnotus eleftricus is a native of the river of
Surinam in South America; thofe which were brought over to England about eight years
ago were about three or four feet long, and gave an eleftric fhock (as I experienced) by
putting one finger on the back near its head, and another of the oppofite hand into the
water near its tail. In their native country they are faid to exceed twenty feet in length,
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So, when with briftling plumes the Bird of Jove 205
Vindi&ive leaves the argent fields above,

and kill any man who approaches them in an hoftile manner. It is not only to elcape its
enemies that this furprizing power of the fith is ufed, but alfo to take its prey; which
it does by benumbing them and then devouring them before they have time to recover,
or by perfeétly killing them; for the quantity of the power feemed to be determined by
the will or anger of the animal; as it fometimes flruck a fith twice before it was fuf-
ficiently benumbed to be eafily fwallowed.

The organs produtive of this wonderful accumulation of eleftric matter have been
accurately diffeCted and deferibed by Mr. J. Hunter. Philof. Tranf. Vol. LXV. And
are fo divided by membranes as to compofe a very extenfive furface, and are fupplied
with many pairs of nerves larger than any other nerves of the body; but how fo large a
quantity is fo quickly accumulated as to produce fuch amazing effects in a fluid ill adapted
for the purpofe is not yet fatisfattorily explained. The Torpedo poflefles a fimilar power
in a lefs degree, as was thewn by Mr. Walch, and another fifh lately defcribed by Mr.
Paterfon. Philo, Tranf. Vol. LXXVIL.

In the conftruétion of the Leyden-Phial, (as it is called) which is coated on both
fides, it is known, that above one hundred times the quantity of pofitive eletricity can
be condenfed on every fquare inch of the coating on one fide, than could have been ac-
cumulated on the fame furface if there had been no oppolfite coating communicating
with the earth; becaufe the negative eleftricity, or that part of it which caufed its ex-
panfion, is now drawn off through the glafs. It is alfo well known, that the thinner
the glafs is (which is thus coated on both fides fo as to make a Leyden-phial, or plate)
the more elefricity can be condenfed on one of its furfaces, till it becomes fo thin as to
break, and thence difcharge itfelf.

Now it is poffible, that the quantity of eleétricity condenfible on one fide of a coated
phial may increafe in fome high ratio in refpect to the thinnefs of the glafs, fince the
power of attraftion is known to decreafe as the fquares of the diftances, to which this cir-
cumftance of electricity feems to bear fome analogy. Hence if an animal membrane, as
thin as the filk-worm fpins its filk, could be fo fituated as to be charged like the Leyden
bottle, without burfting, (as fuch thin glafs would be liable to do,) it would be difficult
to calculate the immenfe quantity of eleétric fluid, which might be accumulated on its
furface. No land animals are yet difcovered which poflefs this power, though the air
would have been a much better medium for producing its effeéts; perhaps the fize of the
neceflary apparatus would have been inconvenient to land animals.

2
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Borne on broad wings the guilty world he awes,
And grafps the lightening in his fhining claws.

V. 1. ““ Nympus! vour foft fmiles unculturd man

fubdued,
And charm’d the Savage from his native wood ; 210
You, while amazed his hurrying Hords retire
From the fell havoc of devouring FirE,

In bis fbining claws. 1. 208. Alluding to an antique gem in the colleftion of the
Grand Duke of Florence. Spence.

Of devsuring fire. 1. 212. The firft and moft important difcovery of mankind feems
to have been that of fire,. For many ages it is probable fire was efteemed a dangerous
enemy, known only by its dreadful devaftations; and that many lives muft have been
loft, and many dangerous burns and wounds muft have afflicted thofe who firft dared to
fubject it to the ufes of life. It is faid that the tall monkies of Borneo and Sumatra lie
down with pleafure ruond any accidental fire in their woods; and are arrived to that
degree of reafon, that knowledge of caufation, that they thruft into the remaining fire
the half-burnt ends of the branches to prevent its going out. One of the nobles of the
cultivated people of Otaheita, when Captain Cook treated them with tea, catched the
boiling water in his hand from the cock of the tea-urn, and bellowed with pain, not
conceiving that water could become hot, like red fire.

Tools of fteel conftitute another important difcovery in confequence of fire; and
contributed perhaps principally to give the European nations fo great fuperiority over
the American world. By thefe two agents, fire and tools of fteel, mankind became able
to cope with the vegetable kingdom, and conquer provinces of foreits, which in uncul-
tivated countries almoft exclude the growth of other vegetables, and of thofe animals
which are neceffary to our exiftence. Add to this, that the quantity of our foed is alfo
increafed by the ufe of fire, for fome vegetables become falutary food by means of the
heat ufed in cookery, which are naturally either noxious or difficult of digeftion; as
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Taught, the firft Art! with piny rods to raife
By quick attrition the domeftic blaze,
Fan with foft breath, with kindling leaves provide, 213
And lift the dread Deftroyer on his fide.
So, with bright wreath of ferpent-treffes crown’d,
Severe in beauty, young Mepusa frown’d ;
Erewhile fubdued, round Wispom’s Zgis roll’d 219
Hifs’'d the dread fnakes, and flam’d in burnifh’d gold ;
Flafh’d on her brandifh’d arm the immortal fhield,
And Terror lighten’d o’er the dazzled field.

2. Nympus! vou disjoin, unite, condenfe, expand,

And give new wonders to the Chemift’s hand ;

potatoes, kidney-beans, onions, cabbages. The caffava when made into bread, is perhaps
rendered mild by the heat it undergoes, more than by exprefling its fuperfluous juice.
‘The roots of white bryony and of arum, [ am informed lofe much of their acrimony by
boiling.

Young Medufa frowned. 1. 218. The Egyptian Medufa is repreflented on antient gems
with wings on her head, fnaky hair, and a beautiful countenance, which appears intenfely
thinking ; and was fuppofed to reprefent divine wifdom., The Grecian Medufa, on
Minerva’s fhield, as appears on other gems, has a countenance diftorted with rage or
pain, and is fuppoled to reprefent divine vengeance. This Medufa was one of the
Gorgons, at firft very beautiful and terrible to her enemies; Minerva turned her hair
into fnakes, and Perfeus having cut off her head fixed it on the fhicld of that goddefs;
the fight of which then petrified the beholders. Dannet. Dict.
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On tepid clouds of rifing fteam afpire, 225
Or fix in fulphur all it's folid fire;
With boundlefs fpring elaftic airs unfold,
Or fill the fine vacuities of gold ;
With fudden flath vitrefcent {parks reveal,
By fierce collifion from the flint and fteel; 230

Or fix in fulphur. . 226. The phenomena of chemical explofions cannot be accounted
for without the fuppofition, that fome of the bodies employed contain concentrated or
folid heat combined with them, to which the French Chemifts have given the name of
Calorique. When air is expanded in the air-pump, or water evaporated into fteam, they
drink up or abforb a great quantity of heat; from this analogy, when gunpowder is ex-
ploded it ought to abforb much heat, that is, in popular language, it ought to produce
a great quantity of cold. When vital air is united with phlogiftic matter in refpiration,
which feems to be a flow combuftion, its velume is leflened; the carbonic acid, and per-
haps phofphoric acid are produced; and heat is given out; which according to the ex-
periments of Dr. Crawford would feem to be depofited from the vital air. But as the
vital air in nitrous acid is condenfed from a light elaftic gas to that of a heavy fluid, it
muft poffefs lefs heat than before. And hence a great part of the heat, which is given
out in firing gunpowder, I fhould fuppofe, muft refide in the fulphur or charcoal.

Mr. Lavoifier has fhewn, that vital air, or Oxygene, loofes lefs of its heat when it
becomes one of the component parts of nitrous acid, than in any other of its combinations;
and is hence capable of giving out a great quantity of heat in the explofion of gunpowder;
but as there feems to be great analogy between the matter of heat, or Calorique, and
the eleCiric matter; and as the worft conduétors of elefiricity are believed to contain the
greateft quantity of that fluid; there is reafon to fufpeé that the worft conductors of
heat may contain the moft of that fluid; as fulphur, wax, filk, air, glafs. See note on
l. 174 of this Canto. :

Fitrefeent [parks. 1. 229. When flints are firuck againft other flints they have the
property of giving fparks of light; but it it feems to be an internal light, perhaps of
elefiric origin, very different from the ignited fparks which are ftruck from flint and fteel.
The fparks produced by the collifion of fteel with flint appear to be globular particles of
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Or mark with fhining letters KunkeL’s name
In the pale Phofphor’s felf-confuming flame.
So the chafte heart of fome enchanted Maid
Shines with infidious light, by Love betrayd ;

Round her pale bofom plays the young Defire, 235
And flow fhe waftes by {elf-confuming fire.

3. “ You taught myfterious Bacon to explore
Metallic veins, and part the drofs from ore;
With fylvan coal in whirling mills combine
The cryftal'd nitre, and the fulphurous mine; 240
Through wiry nets the black diffufion ftrain,

And clofe an airy ocean in a grain.—

iron, which have been fufed, and imperfectly fcorified or vitrified. They are kindled by
the heat produced by the collifion; but their vivid light, and their fufion and vitrification
are the effefts of a combuftion continued in thefe particles during their paffage through
the air. ‘This opinion is confirmed by an experiment of Mr. Hawk{bee, who found that
thefe fparks could not be produced in the exhaufted receiver. See Keir's Chemical Diét.
art. Iron, and art. Earth vitrifiable.

The pale Phefphor. 1, 232. See additionable notes, No. X.

And clofe an airy ocean. 1. 242. Gunpowder is plinly defcribed in the works of
Roger Bacon before the year 1267. He defcribes it in a curious manner, mentioning
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Pent in dark chambers of cylindric brafs,
Slumbers in grim repofe the footy mafs ;
Lit by the brilliant fpark, from grain to grain 248
Runs the quick fire along the kindling train ;
On the pain’d ear-drum burfts the fudden crafh,
Starts the red flame, and Death purfues the flath.—

the fulphur and nitre, but conceals the charcoal in an anagram. The words are; fed
tamen falis petra lure mope can ubrey et fulphuris; et fic facies tonitrum, et corrufca-
tionem, fi fcias, artificium, The words lure mope can ubre are an anagram of carbonum
pulvere. Biograph. Britan. Vol I. Bacon de Secretis Operibus, Cap. X1. He adds,
that he thinks by an artifice of this kind Gideon defeated the Midianites with only three
hundred men. Judges, Chap. VII. Chamb. Di&. art. Gunpowder. As Bacon does
not claim this as his own invention, it is thought by many to have been of much more
antient difcovery.

The permanently elaftic fluid generated in the firing of gunpowder is calculated by
Mr. Robins to be about 244 if the bulk of the powder be 1. And that the heat gene-
rated at the time of the explofion occafions the rarefied air thus produced to occupy
about 1000 times the fpace of the gunpowder. This preflure may therefore be called
equal to 1000 atmofpheres or fix tons upon a fquare inch. As the fuddennefs of this
explofion muft contribute much to its power, it would feem that the chamber of powder,
to produce its preateft effect, fhould be lighted in the centre of it; which I believe is not
attended fo in the manufadture of mufkets or piftols.

From the cheapnefs with which a very powerful gunpowder is likely foon to be
manufadtured from aerated marine acid, or from a new method of forming nitrous acid
by means of mangonefe or other calciform ores, it may probably in time be applied to
move machinery, and fuperfede the ufe of fteam.

There is a bitter inve&tive in Don Quixot againft the inventors of gun-powder, as
it levels the firong with the weak, the knight cafed in fteel with the naked fhepherd,
thofe who have been trained to the fword, with thofe who are totally unfkilful in the
ufe of it; and throws down all the fplendid diftinctions of mankind. Thefe very rea-
fons ought to have been urged to fhew that the difcovery of gunpowder has been of
public utiliy by weakening the tyranny of the few over the many.

PartL
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Fear’s feeble hand direé&s the fiery darts,
And Strength and Courage yield to chemic arts ; 250
Guilt with pale brow the mimic thunder owns,

And Tyrants tremble on their blood-ftain’d thrones.

VI. Nymrus! vou erewhile on ﬂmmering cauldrons
play’d,
And call’d delighted Savery to your aid ;

Delighted Savery. 1. 254. The invention of the fteam-engine for raifing water by
the preflure of the air in confequence of the condenfation of fteam, is properly aferibed to
Capt. Savery; a plate and defcription of this machine is given in Harris’s Lexicon
Technicum, art. Engine. Though the Marquis of Worcelter in his Century of Inventions
printed in the year 1663 had deferibed an engine for raifing water by the explofive power
of fteam long before Savery’s. Mr. Defegulier affirms, that Savery bought up all he
could procure of the books of the Marquis of Worcefter, and deftroyed them, profefling
himfelf then to have difcovered the power of fteam by accident, which feems to have
been an unfounded flander. Savery applied it to the raifing of water to {upply houfes
and gardens, but could not accomplith the draining of mines by it. Which was after-
wards done by Mr. Newcomen and Mr. John Cowley at Dartmouth, in the year 1712,
who added the pifton.

A few years ago Mr. Watt of Glafgow much improved this machine, and with Mr.
Boulton of Birmingham has applied it to variety of purpofes, fuch as raifing water from
mines, blowing bellows to fufe the ore, fupplying towns with water, grinding corn and
many other purpofes. There is reafon to believe it may in time be applied to the row-
ing of barges, and the moving of carriages along the road. As the fpecific levity of air
is too great for the fupport of great burthens by balloons, there feems no probable method
of flying conveniently but by the power of fteam, or fome other explofive material;
which another half century may probable difcover. See additional notes, No. XIL.
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Bade round the youth explofive Steam afpire 255
In gathering clouds, and wing’d the wave with fire ;
Bade with cold ftreams the quick expanfion ftop,
And funk the immenfe of vapour to a drop.—
Prefs'd by the ponderous air the Pifton falls
Refiftlefs, fliding through it’s iron walls ; 260
Quick moves the balanced beam, of giant-birth,
Wields his large limbs, and nodding fhakes the earth.

¢« The Giant-Power from earth’s remoteft caves
Lifts with ftrong arm her dark relu@ant waves ;
Each cavern'd rock, and hidden den explores, 2635
Drags her dark coals, and digs her fhining ores.—
Next, in clofe cells of ribbed oak confined,
Gale after gale, He crowds the ftrugeling wind ;
The imprifon’d ftorms through brazen noftrils roar,
Fan the white flame, and fufe the {parkling ore. 270
Here high in air the rifing {tream He pours

To clay-built cifterns, or to lead-lined towers ;

E:=z
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Frefh through a thoufand pipes the wave diftils,
And thirfty cities drink the exuberant rills.—
There the vaft mill-ftone with inebriate whirl 2758
On trembling floors his forceful fingers twirl.
Whofe flinty teeth the golden harvefts grind,
Feaft without blood ! and nourith human-kind.

¢ Now his hard hands on Mona’s rifted creft,

Bofom’d in rock, her azure ores arreft ; 280

Feaft without bloed ! 1. 278. The benevolence of the great Author of all things is
greatly manifeft in the fum of his works, as Dr. Balguy has well evinced in his pamphlet
on Divine Benevolence afferted, printed for Davis, 1781, Yet if we may compare the parts
of nature with each other, there are fome circumitances of her economy which feem to
contribute more to the general feale of happinefs than others. Thus the nourithment of
animal bodies is derived from three fources: 1. the milk given from the mother to the
offspring ; in this excellent contrivance the mother has pleafure in affording the fufte-
nance to the child, and the child has pleafure in receiving it. 2. Another fource of the
food of animals includes feeds or eggs; in thefe the embryon is in a torpid or infenfible
ftate, and there is along with it laid up for its early nourifhment a ftore of provifion, as
the fruit belonging to fome feeds, and the oil and {tarch belonging to others; when thefe
are confumed by animals the unfeeling feed or egg receives no pain, but the animal
receives pleafure which confumes it. Under this article may be included the bodies of
animals which die naturally. 3. But the laft method of fupporting animal bodies by the
deftruction of other living animals, as lions preying upon lambs, thefe upon living vege-
tables, and mankind upon them all, would appear to be a lefs perfect part of the economy

of nature than thofe before mentioned, as contributing lefs to the fum of general happi-
=
s,

Mona’s rifted creff. 279.  Alluding to the very valuable copper-mines in the ifle of
Anglefey, the property of the Earl of Uxbridge. 2
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With iron lips his rapid rollers feize
The lengthening bars, in thin expanfion {queeze ;
Defcending {crews with ponderous ﬂy—whéﬂs wound
The tawny plates, the new medallions round ;
Hard dyes of fteel the cupreous circles cramp, 285
And with quick fall his mafly hammers ftamp.
The Harp, the Lily and the Lion join,

And Georce and Britain guard the fterling coin.

¢ Soon fhall thy arm, UncoNquer’d Steam! afar
Drag the flow barge, or drive the rapid car ; 2Q0
Or on wide-waving wings expanded bear

The flying-chariot through the ficlds of air.

#ath iroen-lips. 1. 281. Mr. Boulton has lately conftructed at Soho near Birmingham,
a moft magnificent apparatus for Coining, which has coft him fome thoufand pounds;
the whole machinery is moved by an improved fteam-engine, which rolls the copper for
half- pence finer than copper has before been rolled for the purpofe of making money;
it works the coupoirs or ferew-prefies for cutting out the circular pieces of copper; and
coins both the faces and edges of the money at the fame time, with fuch fuperior excel-
lence and cheapnefs of workmanthip, as well as with marks of fuch powerful machinery
as muft totally prevent clandeftine imitation, and in confequence fave many lives from
the hand of the executioner; a circumftance worthy the attention of a great minifter,
If 2 civic crown was given in Rome for preferving the life of one citizen, Mr. Boulton
fhould be covered with garlands of cak! By this machinery four boys of ten or twelve
years old are capable of firiking thirty thoufand guineas in an hour, and the machine
itfelf keeps an unerring account of the pieces ftruck,
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—Fair crews triumphant, leaning from above,
Shall wave their fluttering kerchiefs as they move;
Or warrior-bands alarm the gaping crowd, 295

And armies fhrink beneath the fhadowy cloud.

¢ 8o might}r HercuLes o’er many a clime

Waved his vaft mace in Virtue’s caufe fublime,

8o mighty Hercules, 1. 297. The ftory of Hercules feems of great antiquity, as
appears from the fimplicity of his drefs and armour, a lion’s fkin and a ¢lub; and from
the nature of many of his exploits, the deftruction of wild beafts and robbers. This
part of the hiftory of Hercules feems to have related to times before the invention of the
bow and arrow, or of fpinning flax. Other ftories of Hercules are perhaps of later date,
and appear to be allegorical, as his conquering the river-god Achilous, and bringing
Cerberus up to day light; the former might refer to his turning the courfe of a river,
and draining a morafs, and the latter to his expofing a part of the fuperftition of the
times. The firangling the lion and tearing his jaws afunder, are defcribed from a ftatue in
the Mufeum Florentinum, and from an antique gem; and the grafping Anteus to death
in his arms as he lifts him from the earth, is defcribed from another antient cameo.
The famous pillars of Hercules have been varioufly explained. Pliny afferts that the
natives of Spain and of Africa believed that the mountains of Abyla and Calpé on each
fide of the ftraits of Gibraltar were the pillars of Hercules; and that they were reared
by the hands of that god, and the fea admitted between them. Plin. Hift. Nat. p. 46.
Edit. Manut. Venet. 16049,

If the paffage between the two continents was opened by an earthquake in antient
times, as this allegorical ftory would feem to countenance, there muft have been an im-
menfe current of water at firlt run into the Mediterranean from the Atlantic; fince
there is at prefent a flrong flream fets always from thence into the Mediterranean.
Whatever may be the caufe, which now conflantly operates, fo as to make the furface
of the Mediterranean lower than that of the Atlantic, it muft have kept it very much
lower before a paffage for the water through the fireights was opened. It is probable
before fuch an event took place, the coafts and iflands of the Mediterranean extended
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Unmeafured ftrength with early art combined,
Awed, ferved, prote@ed, and amazed mankind.— 300
Firft two dread Snakes at Juno’s vengeful nod
Climb’d round the cradle of the {leeping God ;
Waked by the fhrilling hifs, and ruftling found,
And fhrieks of fair attendants trembling round,
Their gafping throats with clenching hands he holds ;
And Death untwifts their convoluted folds. 306
Next in red torrents from her fevenfold heads
Fell Hypra's blood on Lerna’s lake he fheds ;
Grafps Acutrous with refiftlefs ﬁ::nrc;:,
And drags the roaring River to his courfe; 310
Binds with loud bellowing and with hideous yell
The monfter Bull, and threefold Dog of Hell.

““ Then, where Nemea’s howling forefts wave,
He drives the Lion to his dufky cave;
much further into that fea, and were then for a great extent of country, deftroyed by

the floods occafioned by the new rife of water, and have fince remained beneath the fea.
Might not this give rife to the flood of Deucalion ? See note Caffia, V. I of this work.
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Seized by the throat the growling fiend difarms,
And tears his gaping jaws with finewy arms ;
Lifts proud AnTEus from his mother-plains,
And with ftrong grafp the ftruggling Giant ftrains ;
Back falls his fainting head, and clammy hair,
Writhe his weak limbs, and flits his life in air ;—
By fteps reverted o’er the blood-dropp’d fen
He tracks huge Cacus to his murderous den ;
Where breathing flames through brazen lips he fled,
And fhakes the rock-roof’d cavern o’er his head.

¢¢ Laft with wide arms the folid earth He tears,
Piles rock on rock, on mountain mountain rears ;
Heaves up huge Azvra on Afric’s fand,
Crowns with high Carre Europe’s faliant ftrand,
Crefts with oppofing towers the {plendid fcene,
And pours from urns immenfe the fea between.—
—Loud o’er her whirling flood Charybdis roars,
Affrighted Scylla bellows round his fhores,

315

310

325

33°
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Vefuvio groans through all his echoing caves,

And Etna thunders o’er the infurgent waves.

VIL 1. Nymeus! vour fine hands ethereal floods amafs
From the warm cufhion, and the whirling glafs ; 136
Beard the bright cylinder with golden wire,

And circumfufe the gravitating fire.

Cold from each point cerulean luftres gleam,

Or fhoot in air the {cintillating ftream. | 340
So, borne on brazen talons, watch’d of old

The {leeplefs dragon o’er his fruits of gold ;

Etbereal flsods amafs. 1. 335. The theory of the accumulation of the eleélric fluid by
means of the glafs-globe and cufhion is difficult tc comprehend. Dr. Franklin’s idea
of the pores of the glafs being opened by the friction, and thence rendered capable of
attradting more eleftric fluid, which it again parts with, as the pores contralt again,
feems analogous in fome meafure to the heat produced by the vibration, or condenfation
of bodies, as when a nail is hammered or filed till it -becomes hot, as mentioned in ad-
ditional Notes, No. VII. Some philofophers have endeavoured to account for this phe-
nomenon by fuppofing the exiftence of two eleftric fluids which may be called the
vitreous and refinous ones, inftead of the plus and minus of the fame ether. But its
accumulation on the rubbed glafs bears great analogy to its accumulation on the furface
of the Leyden bottle, and can not perhaps be explained from any known mechanical or
chemical principle. See note on Gymnotus. L 202, of this Canto.

Csld from each paint. L 339. See additional note, No. XIIL
ParT L F
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Bright beam’d his fcales, his eye-balls blazed with ire;
And his wide noftrils breath’d inchanted fire.

¢ You bid gold-leaves, in cryftal lantherns held,
Approach attracted, and recede repel’d ; 346
While paper-nymphs inftin& with motion rife,
And dancing fauns the admiring Sage furprize.
Or, if on wax fome fearlels Beauty ftand,
And touch the fparkling rod with graceful hand; 3350
Through her fine limbs the mimic lightnings dart,
And flames innocuous eddy round her heart ;
O’er her fair brow the kindling luftres glare,
Blue rays diverging from the briftling hair;
While fome fond Youth the kifs ethereal fips. 355
And foft fires iffue from their meeting lips.

You bid gold leaves. 1. 345. Alluding to the very fenfible ele@trometer improved by
Mr. Eennett, it confifts of two flips of gold-leaf fufpended from a tin cap in a glafs
cylinder, which has a partial coating without, communicating with the wooden pedeftal.
If a ftick of fealing wax be rubbed for 2 moment on a dry cloth, and then held in the air
at the diflance of two or three feet from the cap of this inftrument, the gold leaves feperate,
fuch is its aftonifhing fenfibility to eleétric influence! (See Bennet on eleétricity, Johnfon,

Lond.) The nerves of fenfe of animal bodies do not feem to be affefted by lefs quantities
of light or heat!
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So round the virgin Saint in filver ftreams

The holy Halo {hoots it’s arrowy beams.

“ You crowd in coated jars the denfer fire,
Pierce the thin glafs, and fufe the blazing wire; 360
Or dart the red flath through the circling band
Of youths and timorous damfels, hand in hand.
—Starts the quick Ether through the fibre-trains
of dancing arteries, and of tingling veins,
Goads each fine nerve, with new fenfation thrill’'d, 363

Bends the relu&ant limbs with power unwill’d ;

The boly Halz. 1. 358. I believe it is not known with certainty at what time the
painters firft introduced the luminous circle round the head to import a Saint or holy
perfon. It is now become a part of the fymbolic language of painting, and it is much
to be withed that this kind of hieroglyphic character was more frequent in that art; as it
15 much wanted to render hiftoric pi¢tures both more intelligible, and more fublime; and
why fhould not painting as well as poetry exprefs itfelf in metaphor, or in indiftinét alle-
gory ! A truly great modern painter lately endeavoured to enlarge the fphere of pictorial
languaze, by putting a demon behind the pillow of a wicked man on his death bed.
Which unfortunately for the fcientific part of painting, the cold eriticifm of the prefent
day hasdepreciated ; and thus barred perhaps the only road to the further improvement
in this fcience.

IFith mew fenfation thrill’d. 1. 365. There is probably a fyftem of nerves in animal
bodies for the purpofe of perceiving heat ; fince the degree of this fluid is fo neceflary to
health that we become prefently injured either by its accefs or defe; and becaufe almoft
every part of our bodies is fupplied with branches from different pairs of nerves, which

Fa
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Palfy’s cold hands the fierce concuflion own,
And Life clings trembling on her tottering throne.—
So from dark clouds the playful lightning {prings,

Rives the firm oak, or prints the Fairy-rings. 370

2. Nympus !' on that day Y fhed from lucid eyes.
Celeftial tears, and breathed ethereal fighs!

would not feem neceffary for their motion alone. It is therefore probable, that our fen-
fation of eleétricity is only of its violence in paffing through our fyftem by its fuddenly
diftending the mufcles, like any other mechanical violence; and that it is general pain
alone that we feel, and not any fenfation analogous to the fpecific quality of the objeét.
Nature may feem to have been niggardly to mankind in beftowing upon them fo few
fenfes ; fince a fenfe to have perceived eledlricity, and another to have perceived mag-
netifm might have been of great fervice to them, many ages before thefe fluids were dif-
covered by accidental experiment, but it is poffible an increafed number of fenfes might
have incommoded us by adding to the fize of our bodies.

Palfy’s cold hands. 1. 435. Paralytic limbs are in general only incapable of being
ftimulated into attion by the power of the will; fince the pulfe continues to beat and the
fluids to be abforbed in them; and it commonly happens, when paralytic people yawn
and ftretch themfelves, (which is not a voluntary motion,) that the affefted limb moves
at the fame time. The temporary motion of a paralytic limb is likewile caufed by pafling
the electric fhock through it; which would feem to indicate fome analogy between the
eletric fluid, and the nervous fluid, which is feperated from the blood by the brain, and.
and thence diffufed along the nerves for the purpofes of motion and fenfation. Tt
probably deftroys life by its fudden expanfion of the nerves or fibres of the brain; in the
fame manner as it fufes metals and fplinters wood or flone, and removes the atmolphere,.
when it pafies from one object to another in a deénfe fiate.

Prinis the Fairy rings. 1, 370, See additional note No. XIIL
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When Ricuman rear’d, by fearlefs hafte betray’d,
The wiry rod in Nieva’s fatal thade ;—
Clouds o’er the Sage, with fringed {kirts {fucceed, G i
Flafh follows flath, the warning corks recede;
Near and more near He ey’d with fond amaze
The filver ftreams, and watch’d the faphire blaze;
Then burfts the fteel, the dart eleétric fped,
And the bold Sage lay number’d with the dead l— 380
Nyurus!| on that day Ye fhed from lucid eyes
Celeftial tears, and breathed ethereal fighs !

3. “You led your FrankLIN to your glazed retreats,

Your air-built caftles, and your filken feats ;

Hben Richman reared. 1 373, Dr. Richman Profeflor of natural philofophy at
Peterfburgh about the year 1763, elevated an infulated metallic rod to colleét the aerial
eleftricity, as Dr. Franklin had previoufly done at Philadelphia; and as he was obferving
the repulfion of the balls of his eleftrometer approached too near the conduétor, and receiv-
ing the lightening in his head with a loud explofion, was ftruck dead amidft his family.

¥su led your Franklin, 1. 383. Dr. Franklin was the firlt that difcovered that lighten-
ing confifted of eleftric matter, he elevated a tall rod with a wire wrapped round it, and
fixing the bottom of a rod into a glafs bottle, and preferving it from falling by means of
filk-firings, he found it eleftrified whenever a cloud paffed over it, receiving fparks by his
finger from it, and charging coated phials. This great difcovery taught us to defend
houfes and fhips and temples from Jightning, and alfo to underfland, rhat people are
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Bade his bold arm invade the lowering {ky, 385
And feize the tiptoe lightnings, ere they fly ;
O’er the young Sage your myftic mantle {pread,
And wreath’d the crown eleé@ric round his head.—
Thus when on wanton wing intrepid Love
Snatch’d the raifed lightning from the arm of Jove; 390
Quick o’er his knee the triple bolt He bent,
The clufter’d darts and forky arrows rent,
Snapp'd with illumin’d hands each flaming fhaft,
His tingling fingers fhook, and ftamp'd, and laugh'd ;

always perfeflly fafe in a room during a thunder florm if they keep themfelves at three or four
feet diffance from the walls; for the matter of lightning in paffing from the clouds to the
earth, or from the earth to the clouds, runs through the walls of a houfe, the trunk of a
tree, or other elevated objeét; except there be fome moifter body, as an animal in con-
tact with them, or nearly fo; and in that cafe the lightning leaves the wall or tree, and
pafles through the animal; but as it can pafs through metals with fill greater facility, it
will Jeave animal bodies to pafs through metallic ones.

If a perfon in the open air be furprized by a thunderftorm, he will know his danger
by ebferving on a fecond watch the time which paffes between the flath and the crack,
and reckening a mile for every four feconds and a half, and a little more. For found
travels at the rate of 1142 fect in a fecond of time, and the velocity of light through
fuch fmall diftances is not to be eftimated. In thefe circumftances a perfon will be
fafer by lying down on the ground, than erect, and ftill fafer if within a few feet of
his horfe; which being then a more elevated animal will receive the fhock in preference
as the cloud paffes over. See additional notes, No. XIIIL.

Intrepid Love. 1. 389. This allegory is uncommonly beautiful, reprefenting Divine
Juiftice as difarmed by Divine Love, and relenting of his purpofe. It is exprefled on an
agate in the Great Duke’s collection at Florence. Spence.



I 39 ]

Bright o’er the floor the fcatter’d fragments blaz’d, 393
And Gods retreating trembled as the}r gaz’d ;
The immortal Sire, indulgent to his child,

Bow'd his ambrofial locks, and Heaven relenting {miled.

VIIL. ¢ When Air’s pure effence joins the vital flood,
And with phofphoric Acid dyes the blood, 400
Your Vircin TrAINS the tranfient HeaT difpart,

And lead the foft combuftion round the heart ;

Tranfient beat difpart. 1. g01. Dr. Crawford in his ingenious work on animal heat
has endeavoured to prove, that during the combination of the pure part of the atmofphere
with the phlogiftic part of the blood, that much of the matter of the heat is given out
from the air; and that this is the great and perpetual fource of the heat of animals; to
which we may add that the phofphoric acid is probably produced by this combination; by
which acid the colour of the blood is changed in the lungs from a deep crimfon to a bright
fcarle. There {eems to be however another fource of animal heat, though of a fimilar
nature ; and that is from the chemical combinations produced in all the glands; fince
by whatever caufe any glandular fecretion is increafed, as by friction or ‘topical imflam-
mation, the heat of that part becomes increafed at the fame time; thus after the hands
have been for a time immerfed in fnow, on coming into a warm room, they become red
and hot, without any increafed pulmonary action. BEsipes THIs there would feem to
be another material received from the air by refpiration; which is fo neceffary to life,
that the embryon muft learn to breath almoft within a minute after its birth, or it
dies. The perpetual neceflity of breathing thews, that the material thus acquired is per-
petually confuming or efcaping, and on that account requires perpetual renovation. Per-
haps the fpirit of animartion itfelf is thus acquired from the atmofphere, which if it be
fuppofed to be finer or more fubtle than the eleftric matter, could not long be retained
in our bodies, and muft therefore require perpetual renovation.
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Life’s holy lamp with fires fucceflive feed,
From the crown'd forehead to the proftrate weed,
From Earth’s proud realms to all that fwim or {weep
The yielding ether or tumultuous deep. 406
You fwell the bulb beneath the heaving lawn,
Brood the live feed, unfold the burfting {pawn ;
Nurfe with foft lap, and warm with fragrant breath
The embryon panting in the arms of Death ; 410
Youth’s vivid eye with living light adorn,
And fire the rifing blufh of Beauty’s golden morn.

¢¢ Thus when the Egg of Night, on Chaos hurl'd,
Burft, and difclofed the cradle of the world ;

Thus when the egg of Night, 1. 413. There were two Cupids belonging to the antient-
mythology, one much elder than the other. The elder cupid, or Eres, or divine Love,
was the firlt that came out of the great egg of night, wich floated in Chaos, and was
broken b}r the horns of the celeftial bull, that is, was hatched by the warmth of the fpring.
He was winged and armed, and by his arrows and torch pierced and vivified all things,
producing life and joy. Bacon, Vol. V. p. 197. Quarto edit. Lond. 1778. At this
“ time, (fays Ariftophanes,) fable-winged night produced an egg, from whence fprung
“up like a bloflom Eros, the lovely, the defirable, with his glofly golden wings.”
Avibus. Bryant’s Mythology, Vol. II. p. 350. fecond edition. This interefting
moment of this fublime allegory Mrs, Cofway has chofen for her very beautiful painting,
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Firft from the gaping fhell refulgent {prung 415
InovorTaL Love, his bow celeftial ftrung ;—
O’er the wide wafte his gaudy wings unfold,
Beam his foft {fmiles, and wave his curls of gold ;—

With filver darts He pierced the kindling frame,

And lit with torch divine the ever-living flame.” 420

IX. Tue Goppess paufed, admired with confcious pride
The effulgent legions marfhal’d by her fide,
Forms fphered in fire wirh trembling light array’d,
Ens without weight, and fubftance without fhade;
And, while tumultuous joy her bofom warms, 425
Waves her white hand, and calls her hofts to arms,

¢ Unite, 1LLusTRIOUs Nympus ! your radiant powers,

Call from their long repofe the Vernar Hounrs.

She has reprefented Eros or divine Love with large wings having the ftrength of the

eagle’s wings, and the fplendor of the peacocks, with his hair floating in the form of

flame, and with a halo of light vapour round his head ; which illuminates the paint-

ing ; while he is in the aé of fpringing forwards, and with his hands feparating the

elements, :
ParTL G
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Wake with foft touch, with rofy hands unbind
The ftruggling pinions of the wesTerN WIND 430
Chafe his wan cheeks, his ruffled plumes repair,
And wring the rain-drops from his tangled hair.
Blaze round each frofted rill, or ftagnant wave,
And charm the Naiap from her filent cave;
Where, fhrined in ice, like N1ose fhe mourns, 435

And clafps with hoary arms her empty urns.

Of the I¥eflern I¥ind. 1. 430. The principal frofts of this country are accompanied
or produced by a N.E. wind, and the thaws by a 5. W, wind ; the reafon of which is
that the N.E. winds confit of regions of air brought from the north, which appear to
acquire an cafterly direction as they advance; and the 5.W. winds confift of regions of
air brought from the fouth, which appear to acquire a wefterly direction as they advance,
The furface of the earth nearer the pole moves flower than it does in our latitude ;
whence the regions of air brought from thence, move flower, when they arrive hither,
than the earth’s furface with which they now become in contact ; that is they acquire an
apparent eafterly direttion, as the earth moves from welt to eaft fafter than this new part
of its atmofphere. The S.W. winds on the contrary confift of regions of air brought
from the fouth, where the furface of the earth moves falter than in our latitude; and
have therefore a wefterly direétion when they arrive hither by their moving fafter than
the furface of the earth, with which they are in contact; and in general the nearer to
the welt and the greater the velocity of thefe winds the warmer they (hould be in refpe&
to the feafon of the year, fince they have been brought more expeditioufly from the
fouth, than thofe winds which have lefs wefterly direction, and have thence been lefs
cooled in their paflage.

Sometimes I have obferved the thaw to commence immediately on the change of the
wind, even within an hour, if I am not miftaken, or foener. At other times the S.W,
wind has continued a day, or even two, before the thaw has commenced ; during which
time fome of the frofty air, which had gone fouthwards, is driven back over us; and in
confequence has taken a wefterly dire@ion, as well as a fouthern one. At other times I
have obferved a froft with a N.E. wind every morning, and a thaw with a S.W. wind
every noon for feveral days together. See additional note, XXXIIIL



[ 43 ]
Call your bright myriads, trooping from afar,
With beamy helms, and glittering fhafts of war ;
In phalanx firm the FiEnp oF Frost affail,
Break his white towers, and pierce his cryftal mail ; 440
To Zembla’s moon-bright coafts the Tyrant bear,

And chain him howling to the Northern Bear.

¢ So when enormous Grampus, iffuing forth

From the pale regions of the icy North ;

The Fiend of Froff. 1. 439. The principal injury done to vegetation by froft is from
the expanfion of the water contained in the veflels of plants. Water converted into ice
occupics a greater {pace than it did before, as appears by the burfting of bottles filled
with water at the time of their freezing. Hence froft deftroys thofe plants of our ifland
firft, which are moft fucculent ; and the moft fucculent parts firt of other plants; as
their leaves and laft year’s thoots; the veffels of which are diftended and burft by the ex-
panfion of their freezing fluids, while the drier or more refinous plants, as pines, yews,
laurels, and other ever-greens, are lefs liable to injury from cold. The trees in vallies
are on this account more injured by the vernal frofts than thofe on eminencies, becaufe
their early fucculent fhoots come out foener. Hence fruit trees covered by a fix-inch
coping of a wall are lefs injured by the vernal frofts becaufe their being fhielded from
fhowers and the defcending night-dews has prevented them from being moift at the
time of their being frozen: which circumftance has given occafion to a vulgar error
amongit gardeners, who fuppofe froft to defcend.

As the common heat of the earth in this climate is 43 degrees, thofe tender trees
which will bear bending down, are eafily fecured from the froft by {preading them upon
the ground, and covering them with ftraw or fern. This particularly fuits fig-trees, as
they eafily bear bending to the ground, and are furnithed with an acrid juice, which fe-
cures them from the depredations of infeéts ; but are neverthelefs liable to be eaten by
mice. See additional notes, No. XIL
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Waves his broad tail, and opes his ribbed mouth,
And fecks on winnowing fin the breezy South ;
From towns deferted rufh the breathlefs hofts,
Swarm round the hills, and darken all the coafts ;
Boats follow boats along the fhouting tides,
And fpears and javelins pierce his blubbery fides ;
Now the bold Sailor, raifed on pointed toe,
Whirls the wing’d harpoon on the {limy foe;
Quick finks the monfter in his cozy bed,
The blood-ftain’d furges circling o’er his head,
Steers to the frozen pole his wonted track,

And bears the iron tr:m_peﬂ: on his back.

445

450

455

X. ¢ On wings of flame, eTHEREAL VIRGINS ! {fweep

O’er Earth’s fair bofom, and complacent deep ;
Where dwell my vegetative realms benumb’d,

In buds imprifon’d, or in bulbs intomb'd,

460

In buds imprifon’d. 1. 460. The buds and bulbs of plants conftitute what is termed
by Linneus the Hybernaculum, or winter cradle of the embryon vegetable. The buds
arife from the bark on the branches of trees, and the bulbs from the caudex of bulbous-
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Pervade, perrucip Forums ! their cold retreat,

Ray from bright urns your viewlefs floods of beat ;

rooted plants, or the part from which the fibres of the root are produced, they are de-
fended from too much moifture, and from frofts, and from the depredations of infects by
various contrivances, as by fcales, hairs, refinous varnifhes, and by acrid rinds.

The buds of trees are of two kinds, either flower-buds or leaf buds; the former of
thefe produce their feeds and die ; the larter produce other leaf buds or flower buds and
die. So that all the buds of trees may be confidered as annual plants, having their em-
bryen produced during the preceeding fummer. The fame feems to happen with refpeét
te bulbs; thus a tulip produces annually one flower-bearing bulb, fometimes two, and
feveral leaf-bearing bulbs ; and then the old root perithes. Next year the flower-bearing
bulb produces feeds and other bulbs and perithes ; while the leaf-bearing bulb, producing
other bulbs only, perifhes likewife; thefe circumftances eftablifh a ftrict analogy between
bulbs and buds. See additional notes, No. XIV,

Fiewlefs floads of beat. 1. 462. The fluid matter of heat,or Calorique, in which all bodies
are immerfed, is as neceffary to vegetable as to animal exiftence. It is not yet determin-
able whether heat and light be different materials, or modifications of the fame materials,
as they have fome properties in common. They appear to be both of them equally ne-
ceffary to vegetable health, fince without light green vegetables become firft yellow, that
is, they lofe the blue colour, which contributed toproduce the preen; and afterwards
they alfo lofe the yellow and become white; as is feen in cellery blanched or etiolated for
the table by excluding the light from it.

Theupper furface of leaves, which I fuppole to be their organ of refpiration, feems to
require light as well as air; fince plants which grow in windows on the infide of houfes
are equally follicitous to turn the upper fide of their leaves to the light. Vegetables at
the fame time exfude or peripire a great quantity from their leaves, as animals do from
their lungs; this perfpirable matter as it rifes from their fine veffels, (perhaps much finer
than the pores of animal fkins,) is divided into inconcievable tenuity; and when afted
upon by the Sun’s light appears to be decompofed; the hydrogene becomes a part of
the vegetable, compofing oils or refins; and the Oxygene combined with light or calo-
rique afcends, producing the pure part of the atmofphere or vital air. Hence during the
light of the day vegetables give up more pure air than their refpiration injures; but not
fo in the night, even though equally expofed to warmth. This fingle fact would feem
to fhew, that light is effentially different from heat; and it is perhaps by its combination

with bodies, that their combined or latent heat is fet at liberty, and becomes fenfible,
See additional note, XXXIV.
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From earth’s deep waftes e/efZric torrents pour,
Or fhed from heaven the {cintillating thower ;
Pierce the dull root, relax its fibre-trains, 465

Thaw the thick blood, which lingers in its veins ;

Ele€tric torrents pour. 1. 463. The influence of eleétricity in forwarding the germination
of plants and their growth feems to be pretty well eftablifhed; though Mr. Ingenhouz
did not fucceed in his experiments, and thence doubts the fuccefs of thofe of others. And
though M. Rouland from his new experiments believes, that neither pofitive nor nega-
tive eleftricity increafes vegetation; both which philofophers had previoufly been fup-
porters of the contrary doétrine; for many other naturalifts have fince repeated their ex-
periments relative to this objedt, and their new refults have confirmed their former ones.
Mr. [’Ormoy and the two Roziers have found the fame fuccefs in numerous experi-
ments which they have made in the laft two years; and Mr. Carmoy has fhewn in a
eonvincing manner that eleftricity accelerates germination.

Mr. D'Ormoy not only found various feeds to vegetate fooner, and to grow taller
which were put upon his infulated table and fupplied with electricity, but alfo that filk-
worms began to fpin much fooner which were kept eleftrified than thofe of the fame
hatch which were kept in the fame place and manner, except that they were not elec-
trified. Thefe experiments of M. D’Ormoy are detailed at length in the Journal de
Phyfique of Rozier, Tom. XXXV. p. 270.

M. Bartholon, who had before written a tract on this fubjeét, and propofed ingenious
methods for applying eleftricity to agriculture and gardening, has allo repeated a numerous
fet of experiments; and fhews both that natural eleétricity, as well as the artificial, in-
creales the growth of plants, and the germination of feeds; and oppofes Mr. Ingenhouz
by very numerous and conclufive faéts. Ib, Tom. XXXV. p. gor.

Since by the late difcoveries or opinions of the Chemifts there is reafon to believe
that water is decompofed in the vefiels of vegetables; and that the Hydrogene or inflam-
mable air, of which it in part confifts, centributes to the nourithment of the plant, and
to the produion of its cils, rofins, gums, fugar, &c. and laftly as eleéricity decompofes
water into thefe two airs termed Oxygene ands Hydrogene, there is a powerful analogy to
induce us to believe that it accelerates or contributes to the growth of vegetation, and
like heat may poffibly enter into combination with many bodies, or form the bafis of

fome yet unanalifed acid.
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Melt with warm breath the fragrant gums, that bind
The expanding foliage in its {caly rind ;
And as in air the laughing leaflets play,
And turn their {hining bofoms to the ray, 470
Nvmens | with fiveet fmile each opening flower invite,

And on its damafk eyelids pour the Jighs.

¢ So fhall my pines, Canadian wilds that fhade,
Where no bold ftep has pierc’d the tangled glade,
High-towering palms, that part the Southern flood 475
With fhadowy ifles and continents of wood,
Oaks, whofe broad antlers creft Britannia’s plain,
Or bear her thunders o'er the conquer’d main,
Shout, as you pafs, inhale the genial fkies,
And bafk and brighten in your beamy eyes ; 480
Bow their white heads, admire the changing clime,
Shake from their candied trunks the tinkling rime ;
With burfting buds their wrinkled barks adorn,

And wed the timorous floret to her thorn ;
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Deep ftrike their roots, their lengthening tops revive,

And all my world of foliage wave, alive. 458

¢¢ Thus with Hermetic art the Apept combines
The royal acid with cobaltic mines ;
Marks with quick pen, in lines unfeen portrayed,
The blufhing mead, green dell, and dufky glade; 490
Shades with pellucid clouds the tintlefs field,
And all the future Group exifts conceal’d ;
Till waked by fire the dawning tablet glows,
Green {prings the herb, the purple floret blows,
Hills vales and woods in bright fucceffion rife, 495
And all the living landfcape charms his eyes.

IX. “« With creft of gold fhould fultry Sirius glare,
And with his kindling trefles {corch the air;

Thus with Hermetic art. 1. 487. The fympathetic inks made by Zaffre diffolved in
the marine and nitrous acids have this curious property, that being brought to the
fire one of them becomes green, and the other red; but what is more wonderful, they
again lofe thefe colours, (unlefs the heat has been too great,) on their being again with-
drawn from the fire. Fire-fcreens have been thus painted, which in the cold have thewn
only the trunk and branches of a dead tree, and fandy hills, which on their approach to
the fire have put forth green leaves and red flowers, and grafs upon the mountains. The
procefls of making thefe inks is very ealy, take Zaffre, as fold by the druggilts, and digeft
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With points of flame the fhafts of Summer arm,
And burn the beauties he defigns to warm ;— 500
—So erft when Jove his oath extorted mourn’d,
And clad in glory to the Fair return’d ;
While Loves at forky bolts their torches light,
And refting lightnings gild the car of Night ;
His blazing form the dazzled Maid admir’d, 503
Met with fond lips, and in his arms expir'd ;—
Nvumeus! on light pinion lead your banner’d hofts
High o’er the cliffs of OrkNEY’s gulphy coafts ;
Leave on your left the red volcanic light,
Which Heccra lifts amid the dufky night ; 510
Mark on the right the Dorrine’s fnow-capt brow,
Where whirling MaeLsTrOME roars and foams below ;
Watch with unmoving eye, where Cerneus bends

His triple crown, his fcepter’d hand extends ;

it in aqua regia, and the calx of Cobalt will be diffolved; which folution muft be diluted
with a little common water to prevent it from making too ftrong an impreflion on the
paper; the colour when the paper is heated becomes of a fine green-blue. If Zaffre or
Regulus of Cobalt be diffolved in the fame manner in fpirit of nitre, or aqua fortis, a
reddith colour is produced on expofing the paper to heat, Chemical Dittionary by Mr.
Keir, Art. Ink Sympathetic.

ParTL H
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Where ftuds Cassiore with ftars unknown

5I5
Her golden chair, and gems her fapphire zone ;
Where with vaft convolution Draco holds
The ecliptic axis in his {caly folds,
O’er half the fkies his neck enormous rears,
And with immenfe meanders parts the Bears 520

Onward, the kindred Bears with footftep rude

Dance round the Pole, purfuing and purfued.

¢ There in her azure coif and ftarry ftole,
Grey TwiricaT {its, and rules the flumbering Pole ;
Bends the pale moon-beams round the fparkling coaft,
And ftrews with livid hands eternal froft. 526
There, Nympus | alight, array your dazzling powers,

With {udden march alarm the torpid Hours ;

J¥ith flars unknewn. 1. 515. Alluding to the {tar which appeared in the chair of
Caffiopea in the year 1572, which at firft furpaffed Jupiter in magnitude and brightnefs,
diminifhed by degrees and difappeared in 18 months; it alarmed all the aftronomers of

the age, and was efteemed a comet by fome.—~Could this have been the Georgium
fidus ?
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On ice-built ifles expand a thoufand fails,

Hinge the ftrong helms, and catch the frozen gales;

On sce-built iffes. 1. 529. There are many reafons to believe from the accounts of
travellers and navigators, that the iflands of ice in the higher northern latitudes as well
as the Glaciers on the Alps continue perpetually to increafe in bulk. At certain times
in the ice-mountains of Switzerland there happen -cracks which have thewn the great
thicknefs of the ice, as fome of thefe eracks have meafured three or four hundred ells
deep. The great iflands of ice in the northern feas near Hudlon®s bay have been ob-
ferved to have been immerfed above gne hundred fathoms beneath the furface of the fea,
and to have rifen a fifth or fixth part above the furface, and to have meafured between
three and four miles in circumference, Phil. Tranf. No. 465, Seft. 2.

Dr. Lifter endeavoured to fthew that the ice of fea-water contains fome falt and per-
haps lefs air than common ice, and that it is therefore much more difficult of folution ;
whence he accounts for the perpetual and great increafe of thefe floating iflands of ice.
Philof. Tranf. No. 169.

As by a famous experiment of Mr. Boyles it appears that ice evaporates very faft in
fevere frofty weather when the wind blows upon it; and as ice in a thawing ftate is
known to contain fix times more cold than water at the fame degree of fenfible coldnefs,
it is ealy to underftand that winds blowing over iflands and continents of ice perhaps
much below nothing on Farenheit’s feale, and coming from thence into our latitude muit
bring great degrees of cold along with them. If we add to this the quantity of cold pro-
duced by the evaporation of the water as well as by the folution of the ice, we cannot
doubt but that the northern ice is the principle fource of the coldnefs of our winters,
and that it is brought hither by the regions of air blowing from the north, and which
take an apparent eaiterly direction by their coming to a part of the furface of the earth
which moves fafter than the latitude they come from. Hence the increafe of the ice in
the polar regions by increafing the cold of our climate adds at the fame time to the bulk
of the Glaciers of Italy and Switzerland.

If the nations who inhabit this hemifphere of the globe, inftead of deitroying their
fea-men and exhaufting their wealth in unneceflary wars, could be induced to unite their
Iabours to navigate thefe immenfe maffes of ice into the more fouthern oceans, two great
advantages would refult to mankind, the tropic countries would be much cooled by their
folution, and our winters in this latitude would be rendered much milder for perhaps a
century or two, till the maffes of ice became again enormous.

Mr. Bradley1 ribes the cold winds and wet weather which fometimes happen in
May and June to the folution of ice-iflands accidentally floating from the north. Treatife
on Hufbandry and Gardening, Vol IL p. 437. And adds, that Mr. Barham about

Hz
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The winged rocks to feverifh climates guide,
Where fainting Zephyrs pant upon the tide; 530
Pafs, where to CEuTa Cavrrre’s thunder roars,
And anfwering echoes fhake the kindred fhores ;
Pafs, where with palmy plumes Canary {miles,
And in her filver girdle binds her ifles ;
Onward, where Nicer’s dufky Naiad laves 538
A thoufand kingdoms with prolific waves,
Or leads o’er golden fands her threefold train

In fteamy channels to the fervid main,
While fwarthy nations croud the fultry coaft,
Drink the freth breeze, and hail the floating Froft, 540

the year 1718, in his voyage from Jamaica to England in the beginning of June, met
with ice-iflands coming from the north, which were furrounded with fo great a fog that
the fhip was in danger of ftriking upon them, and that one of them meafured fixty
miles in length.

We have lately experienced an inftance of ice-iflands breught from the Southern
polar regions, on which the Guardian' ftruck at the beginning of her paffage from the
+ Cape of Good Hope towards Botany Bay, on December 22, 178¢. Thefe iflands were
involved in mift, were about one hundred and fifty fathoms long; and about fifty fathoms
above the furface of the water. A part from the top of one of them broke off and fell
into the fea, caufing an extraordinary commotion in the water and a thick {fmoke all
round it.

Thresfold train. 1.537. The river Niger after traverfing an immenfe tract of populous
country is fuppofed to divide itfelf into three other great rivers. The Rio Grande, the
Gambia, and the Senegal. Gold-duft is obtained from the fands of thefe rivers,
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Nyurns! veil'd in mift, the melting treafures fteer,
And cool with ar&ic fnows the tropic year.
So from the burning Line by Monfoons driven
Clouds fail in {quadrons o’er the darken’d heaven
Wide wattes of fand the gelid gales pervade, 545

And ocean cools beneath the moving fhade.

XII. Should Sorstice, ftalking through the fickening
bowers,
Suck the warm dew-drops, lap the falling {howers ;
Kneel with parch’d lip, and bending from it’s brink
From dripping palm the {canty river drink ; 550

Nywmpus ! o'er the {oil ten thoufand points ered,

And high in air the eleé@ric flame colled.

I¥ide waffes of fand. 1. 545. When the fun is in the Southern tropic 36 deg. diftant
from the zenith, the thermometer is feldom lower than 72 deg. at Gondar in Abyflinia,
but it falls to 60 or 53 deg. when the fun is immediately vertical; fo much does the
approach of rain counteraét the heat of the fun. Bruce’s Travels, Vol. 3. p. 670.

Ten thoufand psints ered. 1. 551, The folution of water in air or in calorique, feems
to acquire elefiric matter at the fame time, as appears from an experiment of Mr. Bennet,
He put fome live coals into an infulated funnel of metal, and throwing on them a little

water obferved that the afcending fteam was eledtrifed plus, and the water which de-
2
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Soon fhall dark mifts with felf-attra&ion fhroud
The blazing day, and fail in wilds of cloud ;
Each filvery Flower the ftreams aerial quaff, 555
Bow her fweet head, and infant Harveft laugh.

¢ Thus when Evrija mark’d from Carmel’s brow

In bright expanfe the briny flood below ;
Roll’d his red eyes amid the {corching air,

Smote his firm breaft, and breathed his ardent prayer ;
High in the midft a mafiy altar ftood, 561
And flaughter’'d offerings prefs'd the piles of wood ;
While Israer’s chiefs the facred hill furround,

And famifh'd armies crowd the dufty ground ;

feended through the funnel was eleftrifed minus. Hence it appears that though clouds
by their change of form may fometimes become eleétrifed minus yet they have in general
an accumulation of eletricity. This accumulation of eleétric matter alfo evidently con-
tributes to fupport the atmofpheric vapour when it is condenfed into the form of clouds,
becaufe it is feen to defcend rapidly after the flathes of lightning have diminithed its
quantity ; whence there is reafon to conclude that very numerous metallic rods with fine
points ereted high in the air might induce it at any time to part with fome of its water.

If we may truft the theory of Mr. Lavoifier concerning the compofition and decom-
pofition of water, there would feem another fource of thunder-thowers; and that is,
that the two gafles termed oxygene gas or vital air, and hydrogene gas or inflammable
air, may exift in the fummer atmofphere in a ftate of mixture but not of combination,

and that the eleétric fpark or flath of lightning may combine them and produce water
inftantaneoufly.
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T;Jhile proud Idolatry was leagued with dearth, 565
And wither'd famine fwept the defert earth.—

““ On, miGHTY Lorp ! thy woe-worn fervant hear,

¢ Who calls thy name in agony of prayer ;

¢ Thy fanes difhonour’d, and thy prophets {lain,

“ Lo! T alone furvive of all thy train |— 570
~¢¢ Oh fend from heaven thy facred fire,—~and pour

“ O’er the parch'd land the falutary fhower,—

«« So {hall thy Prieft thy erring flock recal,—

«“ And {peak in thunder, “ TrHou ART LorD OF ALL, =
He cried, and kneeling on the mountain-fands, 578
Stretch’d high in air his fupplicating hands.
—Defcending flames the dufky fhrine illume;

Fire the wet wood, the facred bull confume;

Wing’d from the fea the gathering mifts arife,

And floating waters darken all the fkies; 580
The King with fhifted reins his chariot bends,

And wide o'er earth the airy flood defcends ;

With mingling cries difperfing hofts applaud,

And fhouting nations own THE LivING Gop.”
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The Goppess ceafed,—the exulting tribes obey,

Start from the {oil, and win their airy way ;

The vaulted fkies with ftreams of tranfient rays
Shine, as they pafs, and earth and ocean blaze.

So from fierce wars when lawlefs Monarch’s ceafe,
Or Liberty returns with laurel’d Peace ;

Bright fly the {parks, the colour’d luftres burn,
Flafh follows flafh, and flame-wing’d circles turn ;
Blue ferpents {fweep along the dufky air,

Imp’d by long trains of {cintillating hair ;

Red rockets rife, loud cracks are heard on high,
And fhowers of ftars rufh headlong from the fky,
Burft, as in filver lines they hifs along,

And the quick flath unfolds the gazing throng.

586
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Argument of the Second Canta.
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ADDRESS to the Gnomes. I. The Earth thrown from a
volcano of the Sun; it’s atmofphere and ocean ; it’s journey through
the zodiac; viciflitude of day-light, and of feafons, 11. II. Primeval
iflands. Paradife, or the golden Age. Venus rifing from the fea, 33.
III. The firft great earthquakes; continents raifed from the fea;
the Moon thrown from a volcano, has no atmofphere, and 1s frozen ;
the earth’s diurnal motion retarded ; it’s axis more inclined ; whirls
with the moon round a new centre. 67. IV.Formation of lime-ftone
by aqueous folution ; calcaneous fpar; white marble ; antient ftatue
of Hercules refting from his labours. Antinous. Apollo of Belvidere.
Venus de Medici. Lady Elizabeth Fofter, and Lady Melbourn by
Mrs. Damer. g3. V. 1. Of morafles. Whence the production of
Salt by elutriation. Salt-mines at Cracow, 115. 2. Production of
nitre. Mars and Venus caught by Vulcan, 143. 3. Produttion of
won. Mr. Michel's improvement of artificial magnets. Ufes of
Steel in agriculture, navigation, war, 183. IV. Production of acids,
whence Flint. Sea-fand. Selenite. Afbeftus. Fluor. Onyx, Agate,
Mocho, Opal, Sapphire, Ruby, Diamond. Jupiter and Europa, 215.
VI. 1. New fubterraneous fires from fermentation. Produétion of
Clays ; manufacture of Porcelain in China; in Italy; in England.
Mr. Wedgwood's works at Etruria in Staffordfhire. Cameo of a
Slave in Chains ; of Hope. Figures on the Portland or Barberini
vafe explained, 271. 2.Coal; Pyrite; Naphtha; Jet; Amber. Dr.
Franklin’s difcovery of difarming the Tempeflt of it's lightning.
Liberty of America; of Ireland; of France, j349. VII. Antient

|
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central fubterraneous fires. Production of Tin, Copper, Zink,
Lead, Mercury, Platina, Gold and Silver. Deftruétion of Mexico.
Slavery of Africa, 395. VIIL. Deftruction of the armies of Cam-
byfes, 431. IX. Gnomes like ftars of an Orrery. Inroads of the
Sea ftopped. Rocks cultivated. Hannibal paffes the Alps, 499.
X. Matter circulates. Manures to Vegetables like Chyle to Ani-
mals. Plants rifing from the Earth. St. Peter delivered from
Prifon, 537. Departure of the Gnomes, 575.



THE

ECONOMY OF VEGETATION.

CANTO IL

A.N D now THE GoppEss with attention fweet
Turns to the GnomEs, that circle round her feet;
Orb within orb approach the marfhal’d trains,

And pigmy legions darken all the plains ; |
Thrice thout with filver tones the applauding bands,
Bow, ere She fpeaks, and clap their fairy hands.

I2
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So the tall orafs, when noon-tide zephyr blows,
Bends it’s green blades in undulating rows ;
Wide o’er the fields the billowy tumult {preads,
And ruftling harvefts bow their golden heads. 10

I. «“ Gromes! vour bright forms, prefiding at her birth,
Clung in fond {quadrons round the new-born Earts ;
When high in ether, with explofion dire,

From the deep craters of his realms of fire,

The whirling Sun this ponderous planet hurl’d, 15
And gave the aftonifh’d void another world.

When from it’s vaporous air, condenfed by cold,

Defcending torrents into oceans roll’d 5

From the deep craters, 1, 14, The exiftence of folar volcanos is countenanced by their
analogy to terreftrial, and lunar voleanes; and by the fpots on the fun’s difk, which have
been fhewn by Dr. Wilfon to be excavations through its luminous furface, and may be
fuppofed to be the cavities from whience the planets and comets were ejected by explofions.
See additional notes, No. XV. on folar volcanos..

PWhen from its vaporous air. L. 17. If the nucleus of the earth was thrown out from
the fun by an explofiorr aleng with as large a quantity of furrounding hot vapour as its
attradtion would occafion to accompany it, the ponderous femi-fluid nucleus would take
a fpherical form from the attradtion of its own parts, which would become an oblate
fpheroid from its diurnal revolution. As the vapour cooled the water would be preci-
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And ferce attra&ion with relentlefs force

Bent the relu@ant wanderer to it’s courfe.

¢« Where yet the Bull with diamond-eye adorns
The Spring’s fair forehead, and with golden horns ;
Where yet the Lion climbs the ethereal plain,
And fhakes the Summer from his radiant mane ;
Where Libra lifts her airy arm, and weighs,
Poifed in her filver ballance, nights and days 3
With paler luftres where Aquarius burns,
And fhowers the ftill fnow from his hoary urns;
Your ardent troops purfued the flying {phere,
Circling the ftarry girdle of the year;
While {fweet viciflitudes of day and clime
Mark’d the new annals of enafcent Time.

20

30

pitated, and an ocean would furround the fpherical nucleus with a faperincumbent atmo-
fphere. The nucleus of folar lava would likewife become harder as it became cooler.
To underftand how the ftrata of the earth were afterwards formed from the fediments of
this circumfluent ocean the reader is referred to an ingenious Treatife on the Theory of
the Earth by Mr.Whitehurit, who was many years a watch-maker and engineer at Derby,
but whofe ingenuity, integrity, and humanity, were rarely equalled in any flation of life.

2
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II. ¢ You trod with printlefs ftep Earth’s tender globe,
While Ocean wrap’d it in his azure robe;
Beneath his waves her hardening ftrata {pread, 35

Raifed her PriMEVAL IsLanps from his bed,

While ocean wrap’d, 1. 34.  See additional notes, No. XVL on the production of cal-
careous earth.

Her bardening firata fpread. 1. 35. The granite, or moor-ftone, or porphory, con-
ftitute the oldeft part of the globe, fince the limeftone, thells, coralloids, ond other fea-
productions reft upon them; and uvpon thefe fea-produdtions are found clay, iron, coal,
falt, and filiceous fand or grit-ftone. Thus there feem to be three divifions of the globe
diftinétly marked; the firft I fuppofe to have been the original nucleus of the earth, or
lava projefted from the fun; 2. over this lie the recrements of animal and vegetable
matter produced in the ocean; and, 3. over thefe the recrements of animal and vegetable
matter produced upon the land. Befides thefe there are bodies which owe their origin
to a combination of thofe already mentioned, as filiceous fand, fluor, alabafter; “which
feem to have derived their acids originally from the vegetable kingdom, and their earthy
bales from fea-produétions. See additional notes, No. XVI. on calcareous earth.

Raifed her primeval iflands. 1. 36. The nucleus of the earth, (till covered with water,
received perpetual increafe by the immenfe quantities of fhells and coralloids either
annually produced and relinquithed, or left after the death of the animals. Thefe would
gradually by their different degrees of cohefion be fome of them more and others lefs
removable by the influence of folar tides, and gentle tropical breezes, which then muit
have probably extended from one pole to the other; for it is fuppofed the moon was not
yet produced, and that no ftorms or unequal winds had yet exiftence.

Hence then the primeval iflands had their gradual origin, were raifed but a few feet
above the level of the fea, and were not expoled to the great or fudden variations of heat
and cold, as is fo well explained in Mr. Whithurit's Theory of the Earth, chap. xvi.
Whence the paradife of the facred writers, and the golden age of the profane ones, feems
to have had a real exiftence, As there can be no rainbow, when the heavens are covered
with clouds, becaufe the fun-beams are then precluded from falling upon the rain-drops
oppofite to the eye of the fpectator, the rainbow is a mark of gentle or partial thowers.
Mr, Whitehurlt has endeavoured to fhow that the primitive iflands were only moiftened



[ 63 ]
Stretch’d her wide lawns, and funk her winding dells,
And deck’d her fthores with corals, pearls, and fhells.

¢« Q’er thofe bleft ifles no ice-crown’d mountains towet'd,
No lightnings darted, and no tempefts lower’d ; 40
Soft fell the vefper-drops, condenfed below,
Or bent in air the rain-refraGed bow ;
Sweet breathed the zephyrs, juft perceiv’d and loft;
And brinelefs billows only kifs'd the coaft;
Round the bright zodiac danced the vernal hours, A5

And Peace, the Cherub, dwelt in mortal bowers !

by nocturnal dews and not by thowers, as occurs at this day to the Delta of Egypt; and
is thence of opinion, that the rainbow had no exiftence till after the production of
mountains and continents. As the falt of the fea has been gradually accumulating, being
walhed down into it from the recrements of animal and vegetable bodies, the fea mult
originally have been as frefh as river water; and as it is not yet faturated with falt, muflt
become annually mere faline. See note on 1. 117 of this Canto.

8o yeung Dione. L 45. There is an antient gem reprefenting Venus rifing out of the
ocean fupported by two Tritons. From the formality of the defign it would appear to
be of great antiquity before the introduion of fine tafte into the world. It is probable
that this beautiful allezory was originally an hieroglyphic picture (before the invention
of letters) defcriptive of the formation of the earth from the ocean, which feems to have
bezn an opinion of many of the moit antient philofophers,
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¢ So young DionE, nurfed beneath the waves,
And rock’d by Nereids in their coral caves,
Charm’d the blue fifterhood with playful wiles,
Lifp’d her fweet tones, and tried her tender fmiles. 50
Then, on her beryl throne by Triton’s borne,
Bright rofe the Goddefs like the Star of morn ;
When with foft fires the milky dawn He leads,
And wakes to life and love the laughing meads ;—

With rofy fingers, as uncurl’d they hung 55
Round her fair brow, her golden locks fhe wrung;

O’er the fmooth furge on filver fandals ftood,

And look’d enchantment on the dazzled flood.—

The bright drops, rolling from her lifted arms,

In {flow meanders wander o'er her charms, 60

Seck round her fnowy neck their lucid track,
Pearl her white fhoulders, gem her ivory back,
Round her fine waift and {welling bofom fwim,

And ftar with glittering brine each cryftal limb.—
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—The immortal form enamour’d Nature hail’d, 65
And Beauty blazed to heaven and earth, unvail’d.

ITII. “You! who then, kindling after many an age,
Saw with new fires the firft VoLcano rage,
O’er fmouldering heaps of livid fulphur fwell
At Earth’s firm centre, and diftend her thell, 70

The fir/f volcans. 1. 68. As the earth before the exiftence of earthquakes was nearly
level, and the greateft part of it covered with fea; when the firft great fires began deep
in the internal parts of ir, thofe parts would become much expanded; this expanfion
would be gradually extended, as the heat increafed, through the whole terraqueous globe
of 7000 miles diameter; the cruft would thence in many places open into fifTures, which
by admitting the fea to flow in upon the fire, would produce not only a quantity of
fteam beyond calculation by its expanfion, but would alfo by its decompofition produce
inflammable air and vital air in quantities beyond conception, fufficient to effet thofe
violent explofions, the veftiges of which all over the world excite our admiration and our
ftudy; the difficulty of underftanding how fubterraneous fires could exift without the
prefence of air has difappeared fince Dr. Prieftley’s difcoveries of fuch great quantities of
pure air which conftitute all the acids, and confequently exift in all faline bodies, as fea-
falt, nitre, lime-ftone, and in all calciform ores, as manganefe, calamy, ochre, and other
mineral fubftances. See an ingenious treatife by Mr. Michel on earthquakes in the
Philof Tranf.

In thefe firft tremendous ignitions of the globe, as the continents were heaved up, the
vallies, which now hold the fea, were formed by the earth fubfiding into the cavities made
by the rifing mountaine ; as the fteam, which raifed them condenfed; which would thence
not have any caverns of great extent remain beneath them, as fome philofophers have
imagined. The earthquakes of modern days are of very fmall extent indeed compared
to thole of antient times, and are ingenioufly compared by M. De Luc to the operations
of a mole-hill, where from a fmall cavity are raifed from time to time (mall quantities of
lava or pumice flone. Monthly Review, June, 1790,

PartL K
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Saw at each opening cleft the furnace glow,
And feas rufh headlong on the gulphs below,—
Gromes! how you fhriek’d ! when through the troubled air

Roar’d the fierce din of elemental war ;

When rofe the continents, and funk the main, 78
And Earth’s huge {phere exploding burft in twain.—
Groumes ! how you gazed! when from her wounded fide

Where now the South-Sea heaves its wafte of tide,
Rofe on fwift wheels the Moox’s refulgent car,

Circling the folar orb, a fifter-ftar, 8o
Dimpled with vales, with fhining hills embofs’d,
And roll'd round Earth her airlefs realms of froft.

The moon's refulgent car. 1. 77. See additional notes, No. XV. on folar volcanos,

Her airlefs realms of froff. 1. 82, If the moon had no atmofphere at the time of its
elevation from the earth; or if its atmofphere was afterwards ftolen from it by the
earth’s attraltion; the water on the moon would rife quickly into vapour; and the cold
produced by a certain quantity of this evaporation would congeal the remainder of it.
Hence it is not probable that the moon is at prefent inhabited, but as it feems to have
fuffered and to continue to fuffer much by volcanos, a fufficient quantity of air may in
procefs of time be generated to produce an atmofphere; which may prevent its heat from
fo eafily efcaping, and its water from fo eafily evaporating, and thence become fit for
the production of vegetables and animals.

That the moon pofleffes little or no atmofphere is deduced from the undiminithed
Juftre of the flars, at the inftant when they emerge from behind her difk. That the
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¢ Gromes ! how you trembled | with the dreadful force
When Earth recoiling ftagger'd from her courfe ;
When, as her Line in flower circles {pun, 85
And her fhock’d axis nodded from the fun,
With dreadful march the accumulated main

Swept her vaft wrecks of mountain, vale, and plain ;
And, while new tides their fhouting floods unite,

And hail their Queen, fair Regent of the night ; go

ocean of the moon is frozen, is confirmed from there being no appearance of lunar tides;
which, if they exifted, would cover the part of her difk neareft the earth. See note on
Canto IIL. 1. 61,

I¥ben earth recsiling. 1. B4. On fuppofition that the moon was thrown from the earth
by the explofion of water or the generation of other vapours of greater power, the re-
maining part of the globe would recede from its orbit in one direétion as the moon receded
in another, and that in proportion to the refpeftive momentum of each, and would
afterwards revolve round their common centre of gravity.

If the moon rofe from any part of the earth except exaélly at the line or poles, the
thock would tend to turn the axis of the carth out of its previous direftion. Andasa
mafs of matter rifing from deep parts of the globe would have previoufly acquired lefs
diurnal velocity than the earth’s furface from whence it rofe, it would receive during the
time of its rifing additional velocity from the earth’s furface, and would confequently fo
much retard the motion of the earth round its axis.

When the earth thus receded the thock would overturn all its buildings and forefts, and
the water would rufh with inconceivable violence over its furface towards the new fatel-
lite, frem two caufes, both by its not at firft acquiring the velocity with which the earth
receded, and by the attradtion of the new moon, as it leaves the carth; on thefe accounts
at firft there would be but one tide till the moon receded to a greater diftance, and the
earth moving round a common centre of gravity betwezn them, the water on the fide
furtheft from the moon would acquire a centrifugal force in refpeét to this common cen-
tre between itlelf and the moon,

2 Kz
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Chain’d to one centre whirl'd the kindred fpheres,

And mark’d with lunar cycles folar years.

IV. ¢« Gromes | vou then bade diffolving Suerrs diftil
From the loofe fummits of each fhatter’d hill,

To each fine pore and dark interftice flow, 95
And fill with liquid chalk the mafs below.

Whence {parry forms in dufky caverns gleam

With borrow’d light, and twice refra&t the beam ;

While in white beds congealing rocks beneath

Court the nice chiffel, and defire to breathe.— 100

Difalving fbells diffil. 1. 93. The lime-ftone rocks have had their origin from fhells
formed beneath the fea, the fofter ftrata gradually diffolving and filling up the interftices
of the harder ones, afterwards when thefe accumulations of fhells were elevated above
the waters the upper firata became diffolved by the attions of the air and dews, and
filled up the interftices beneath, producing folid rocks of different kinds from the coarfe
lime-ftones to the fineft marbles. When thofe lime-ftones have been in fuch a fituation
that they could form perfeét cryftals they are called fpars, fome of which poffefs a double
refrattion, as obferved by Sir Ifaac Newton. When thefe cryftals are jumbled together
or mixed with fome colouring impurities it is termed marble, if its texture be equable
and firm ; if its texture be coarfe and porous yet hard, it is called lime-ftone; if its
texture be very loofe and porous it is termed chalk. In fome rocks the fhells remain
almoft unchanged and only covered, or bedded with lime-ftone, which feems to have
been diffolved and funk down amongft them. In others the fofter fhells and bones are
diffolved, and only fharks teeth or harder echini have preferved their form inveloped
in the chalk or lime-ftone; in fome marbles the folution has been compleat and no
veftiges of fhell appear, as in the white kind called ftatuary by the workmen. See addit.
notes, No. XVI.

n
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¢« Hence wearied HercuLEs in marble rears
His languid limbs, and refts a thoufand years;
Still, as he leans, fhall young Anrinous pleafe
With carelefs grace, and unaffe@ed eafe ;
Onward with loftier ftep AroLrro {pring, 105
And launch the unerring arrow from the ftring ;
In Beaut_:,r’s bafhful form, the veil unfurl'd,

Ideal Vexus win the gazing world.

Hence on Rousiriac’s tomb fhall Fame fublime

Wave her triumphant wings, and conquer Time ; 110
Long with foft touch fhall Damer’s chiffel charm,

With grace delight us, and with béauty warm ;

Hence wearied Hercules. 1. 101, Alluding to the celebrated Hercules of Glyco
refting after his labours; and to the eafy attitude of Antinous; the lofty ftep of the Apollo
of Belvidere; and the retreating modefty of the Venus de Medici. Many of the defigns
by Roubiliac in Weltminfter Abbey are uncommonly poetical ; the allegory of Time and
Fame contending for the trophy of General Wade, which is here alluded to, is beauti-
fully told; the wings of Fame are ftill expanded, and her hair ftill floating in the air;
which not only fhews that fhe has that moment arrived, but alfo that her force is not
yet expendu:d, at the fame time, that the old fizure of Time with his difordered wings
is rather leaning backwards and yiclding to her impullfe, and muft apparently in another’
inftant be -:lru.ﬂn from his attack upon the trophy.
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FosTeR’s fine form fhall hearts unborn engage,

And Mereourn’s fmile enchant another age,

V. Gromes! vou then taught tranfuding dews to pafs

Through time-fall’'n woods, and root-inwove morafs 116
Age after age ; and with filtration fine

Difpart, from earths and fulphurs, the faline.

1. ¢“ Hence with diffufive Sart old Ocean ﬁecps

His emerald fhallows, and his {fapphire deeps. 120

Fafter's fine form, 1 113, Alluding to the beautiful ftatues of Lady Elizabeth Fofter
and of Lady Melbourn exccuted by the ingenious Mrs. Damer.

Root-inwove morafi. 1. 116, The great mafs of matter which refts upon the lime-ftone
firata of the earth, or upon the granite where the lime-flone ftratum has been removed
by earthquakes or covered by lava, has had its origin from the recrements of vegetables
and of air-breathing animals, as the lime-flone had its origin from fea animals. The
whole habitable world was originally covered with woods, till mankind formed them-
felves into focieties, and fubdued them by fire and by fteel. Hence woods in uncul-
tivated countries have grown and fallen through many ages, whence morafles of immenfe
extent; and from thefe as the more foluble parts were wathed away firft, were produced
fea-falt, nitre, iron, and variety of acids, which combining with calcareous matter were
productive of many foflil bodies, as flint, fea-fand, felenite, with the precious ftones, and
perhaps the diamond.  See additional notes, No. XVIIL.

Hence with diffufive falt. 1. 119, Salts of various kinds are produced from the recre-
ments of animal and vegetable bodies, fuch as phofphoric, ammoniacal, marine falt, and
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Oft in wide lakes, around their warmer brim

In hollow pyramids the cryftals fwim;
Or, fufed by earth-born fires, in cubic blocks

Shoot their white forms, and harden into rocks. 124

&
others; theie are wathed from the carth by rains, and carried down our rivers into the

fea; they feem all here to decompofe each other except the marine falt, which has there-
fore from the beginning of the habitable world been perpetually accumulating,

There is a town in the immenfe falt-mines of Cracow in Poland, with a market-
place, a river, a church, and a famous ftatue, (here fuppofed to be of Lot’s wife) by
the moift or dry appearance of which the fubterranean inhabitants are faid to know when
the weather is fair above ground. The galleries in thefe mines are fo numerous and fo
intricate, that workmen have frequently loft their way, their lights having been burnt
out, and have perifhed before they could be found. Effais, &c. par M, Macquart. And
though the arches of thefe different ftories of galleries are boldly executed, yet they are
not dangerous; as they are held together or fupported by large mafles of timber of a
foot fiquare; and thefe vaft timbers remain perfectly found for many centuries, while all
other pillars whether of brick, cement, or falt foon diffolve or moulder away. Ibid. Could
the timbers over water-mull wheels or cellars, be thus preferved by occafionally foaking
them with brine ! T hefe immenfe maffes of rock-falt feem to have been produced by
the evaporation of fea-water in the early perieds of the world by fubterranean fires. Dr.
Hutton’s Theory of the Earth. See alfo Theorie des Sources Salees, par Mr. Struve.
Hiitoire de Sciences de Laufanne. Tom. II. This idea of Dr. Hutton’s is confirmed by
a fadt mentioned in M. Macquart's Effais fur Minerologie, who found a great quantity
of foflil fhells, principally bi-valves and madre-pores, in the falt-mines of Wialiczka
near Cracow. During the evaporation of the lakes of falt-water, as in artificial falt-
works, the falt begins to cryftallize near the edges where the water is fhallowett, forming
hollow inverted pyramids; which, when they become of a certain fize, fubfide by their
gravity ; if urged by a fironger fire the falt fufes or forms large cubes ; whence the falt
fhaped in hollow pyramids, called flake-falt, is better tafted and preferves fleth better,
than the bafket or powder falt; becaufe it is made by lefs heat and thence contains more
of the marine acid. The fea-water about our ifland contains from about one twenty-
eighth to one thirtieth part of fea-falt, and about one cightieth of magnefian falt, See
Brownrigg on Salt. See note on Ocymum, Vol. II. of this work,
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¢ Thus, cavern'd round in Cracow’s mighty mines,
With cryftal walls a gorgeous city fhines ;
Scoop’d in the briny rock long ftreets extend
Their hoary courfe, and glittering domes afcend ;
Down the bright fteeps, emerging into day,
Impetuous fountains burft their headlong way, 130
O’er milk-white vales in ivory channels fpread,
And wondering feck their fubterraneous bed.
Form’d in pellucid falt with chiffel nice,
The pale lamp glimmering through the {culptured ice,
With wild reverted eyes fair LorTa ftands, 135
And fpreads to Heaven, in vain, her glafly hands;
Cold dews condenfe upon her pearly breaft,
And the big tear rolls lucid down her veft.
Far gleaming o’er the town tranfparent fanes
Rear their white towers, and wave their golden vanes ;

Long lines of luftres pour their trembling rays, 141

And the bright vault returns the mingled blaze.
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2. “ Hence orient NiTre owes it’s {parkling birth,
And with prifmatic cryftals gems the carth,
O’er tottering domes in filmy foliage crawls, 145

Or frofts with branching plumes the mouldering walls.

Hence orient Nitre. 1. 143, Nitre is found in Bengal naturally cryftallized, and is
[wept by brooms from earths and ftones, and thence called fweepings of nitre. It has
lately been found in large quantities in a natural bafon of calcareous earth at Molfetta in
Italy, both in thin ftrata between the calcareous beds, and in efflorefcences of various
beautiful leafy and hairy forms. An account of this nitre-bed is given by Mr.
Zimmerman and abridged in Rozier’s Journal de Phyfique Fevrier. 1790. This acid
appears to be produced in all fituations where animal and vegetable matters are com-
pleatly decompofed, and which are expofed to the action of the air as on the walls of
ftables, and flaughter-houfes; the cryftals are prifms furrowed by longitudinal groves.

Dr. Prieftley difcovered that nitrous air or gas which he obtained by diflolving metals
in nitrous acid, would combine rapidly with vital air, and produce with it a true nitrous
acid; forming red clouds during the combination ; the two airs occupy only the f{pace
before occupied by one of them, and at the fame time heat is given out from the new
combination. This dimunition of the bulk of a mixture of nitrous gas and vital ain,
Dr. Prieftley ingenioufly ufed as a teft of the purity of the latter; a difcovery of the greateft
importance in the analyfis of airs:

Mr. Cavendifh has fince demonftrated that two parts of vital air or oxygene, and one
part of phlogiftic air or azote, being long expofed to eleétric thocks, unite, and produce
nitrous acid. FPhilof. Tranf. Vols. LXXV, and LXXVTIL

Azote 1s one of the moft abundant elements in nature, and combined with calorique
or heat, it forms azotic gas or phlogiftic air, and compofes two thirds of the atmofphere;
and is one of the principal component parts of animal bodies, and when united to vital air
or oxygene produces the nitrous acid. Mr. Lavoifier found that 211 parts by weight of
azote, and 431 parts of oxygene produced 64 parts of nitrous gas, and by the further
addition of 36 parts of oxygene nitrous acid was produced. Traité de Chimie. When
two airs become united fo as to produce an unelaftic liquid much calorique or heat is of
neceffity expelled from the new combination, though perhaps nitrous acid and oxygenated
marine acid admit more heat into their combinations than other acids.

L
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As woos Azotic Gas the virgin Air,
And veils in crimfon clouds the yielding Fair,
Indignant Fire the treacherous courtfhip flies,

Waves his light wing, and mingles with the fkies.

¢ So Beauty’'s Goppess, warm with new defire,

Left, on her filver wheels, the Gop of Fire;
Her faithlefs charms to fiercer Mars refign’d,
Met with fond lips, with wanton arms intwin’d.
—Indignant VuLcan eyed the parting Fair,
And watch’d with jealous ftep the guilty pair ;
O'er his broad neck a wiry net he flung,
Quick as he ftrode, the tinkling mefhes rung ;
Fine as the {pider’s flimfy thread He wove
The immortal toil to lime illicit love;

Steel were the knots, and fteel the twifted thong,
Ring link’d in ring, indiffolubly {trong ;

On viewlefs hooks along the fretted roof

He hung, unfeen, the inextricable woof.—

150
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—Quick ftart the fprings, the webs pellucid fpread,
And lock the embracing Lovers on their bed ;
Fierce with loud taunts vindi&ive Vurcan {prings,
Tries all the bolts, and tightens all the ftrings,
Shakes with inceflant {houts the bright abodes,
Claps his rude hands, and calls the feftive Gods.—
—=With fpreading palms the alarmed Goddefs tries
To veil her beauties from celeftial eyes,
Writhes her fair limbs, the flender ringlets ftrains,
And bids her Loves untie the obdurate chains ;
Soft fwells her panting bofom, as fhe turns,
And her flufh’d check with brighter blufhes burns.
Majeftic grief the Queen of Heaven avows,
And chafte Minerva hides her helmed brows ;
Attendant Nymphs with bafhful eyes afkance
Steal of intangled Magrs a tranfient glance;
Surrounding Gods the circling ne&ar quaff,
Gaze on the Fair, and envy as they laugh.
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III. * Hence dufky Iron fleeps in dark abodes,
And ferny foliage neftles in the nodes ;

Till with wide lungs the panting bellows blow, 185
And waked by fire the glittering torrents flow ;

Hence dufly Iron. 1. 183, The produétion of iron from the decompofition of vege-
table bodies is perpetually prefented to our view; the waters oozing from all moraffes
are chalybeate, and depofit their ochre on being expofed to the air, the iron acquiring a
calciform ftate from its union with oxygene or vital air Where thin morafles lie on
beds of gravel the latter are generally ftained by the filtration of forre of the chalybeate
water through them. This formation of iron from vegetable recrements is further
evinced by the fern leaves and other parts of vegetables, fo frequcntl}r found in the centre
of the knobs or nodules of fome iron-ores.

In fome of thefe nodules there is a nucleus of whiter iron-earth furrounded by
many concentric ftrata of darker and lighter iron-earth alternately. In one, which now
lics before me, the nucleus is a prifin of a wiangular form with blunted angles, and
about half an inch high, and an inch and half broad; on every fide of this are concentric
ftrata of fimilar iron-earth alternately browner and lefs brown ; each ftratum is about a
tenth of an inch in thicknefs and there are ten of them in number. To what known
caufe can this exaétly regular diftribution of fo many earthy ftrata of different colours
furrounding the nucleus be afcribed ? I dont know that any mineralogifts have attempted
an explanation of this wonderful phenomenon. I fufpect it is owing to the polarity of
the central nucleus. If iron-filings be regularly laid on paper by means of a fmall fieve,
and a magnet be placed underneath, the filings will difpofe themfelves in concentric
curves with vacant intervals between them. Now if thefe iron-filings are conceived to be
fufpended in a fluid, whofe fpecific gravity is fimilar to their own, and a magnetic bar
was introduced as an axis into this fluid, it is eafy to forefee that the iron filings would
difpofe themfelves into concentric fpheres, with intervals of the circumnatant fuid
between them, exaétly as is feen in thele nodules of iron-earth. As all the lavas confift
of one fourth of iron, (Kirvan’s Mineral) and almoft all other known bodies, whether of
animal or vegetable origin, poflefs more or lefs of this property, may not the diftribu-
tion of a great portion of the globe of the earth into ftrata of greater or lefs regularity be
owing to the polarity of the whele?
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—Quick whirls the wheel, the ponderous hammer falls,
Loud anvils ring amid the trembling walls,
Strokes follow ftrokes, the fparkling ingot fhines,
Flows the red flag, the lengthening bar refines ; 190
Cold waves, immerfed, the glowing mafs congeal,

And turn to adamant the hiffing Steel.

¢ Laft Micugrr’s hands with touch of potent charm
The polifh’d rods with powers magnetic arm ;

And turn t: adamani. 1. 192. The circumftances which render iron more valuable to
mankind than any other metal are, 1. its property of being rendered hard to fo great a
degree and thus conitituting fuch excellent tools. It was the difcovery of this property
of iron, Mr. Locke thinks, that gave fuch pre-eminence to the European world over the
American one. 2. Its power of being welded; that is, when two pieces are made very
hot and applied together by hammering, they unite compleatly, unlefs any fcale of iron in-
tervenes ; and to prevent this it is ufual for fmiths to dip the very hot bar in fand, a little of
which fules into fluid glafs with the fecale and is fqueezed out from between the uniting
parts by the force of hammering. 3. Its power of acquiring magnetifm.

It is however to be wifhed that gold or filver were difcovered in as great quantity
as iron, fince thefe metals being indeftru&tible by expofure to air, water, fire or any com-
mon acids would fupply wholefome veflels for cookery, fo much to be defired, and fo
difficult to obtain, and would form the moft light and durable coverings for houfes, as

well as indeftructible fire-grates, ovens, and boiling veflels. See additional notes, No.
XVIIL on Steel

Laft Michell's bands. 1. 193. The difcovery of the magnet feems to have been in very
early times ; it is mentioned by Plato, Lucretius, Pliny, and Galen, and is faid to have
taken its name of magnes from Magnefia, a fea- port of antient Lybia.

As every piece of iron which was made magnetical by the touch of a magnet became
itfelf a magnet; many attempts were made to improve thefe artificial magnets, but with-
out much fuccefs ull Servingdon Savary, Efq. made them of bardned fteel bars, which



o 75 ]
With points direéted to the polar ftars 195

In one long line extend the temper’d bars

were fo powerful that one of them weighing three pounds averdupois would lift another
of the fame weight. Philof. Tranf.

After this Dr. Knight made very fuccefsful experiments on this fubje, which, though
he kept his method fecret, feems to have excited others to turn their attention to
magnetifm. At this time the Rev. Mr. Michell invented an equally efficacious and more
expeditious way of making ftrong artificial magnets, which he publifhed in the end of the
year 1750, in which he explained his method of what he called * the double touch,”
and which, fince Mr. Knight's method has been known, appears to be fomewhat dif-

ferent from it.
This method of rendering bars of hardened fteel magnetical confifts in holding verti-

cally two or more magnetic bars nearly parallel to each other with their oppofite poles
very near each other, (but neverthelefs feparated to a fmall diftance,) thefe are to be
flided over a line of bars laid horizontally a few times backward and forward. See
Michell on Magnetifm, alfo a detailed account in Chamber’s Dictionary.

What Mr. Michell propofed by this method was to include a very fmall portion of
the horizontal bars, intended ro be made magnetical, between the joint forces of two
or more bars already magnetical, and by fliding them from end to end every part of the
line of bars became fucceflively included, and thus bars pofleffed of a very fmall degree of
magnetiim to begin with, would in a few times fliding backwards and forwards make the
other ones much more magnetical than themfelves, which are then to be taken up
and ufed to touch the former, which are in fucceffion to be laid down horizontally ina
Line.

There is flill a great field remains for future difcoveries in magnetifm both in refpeét
to experiment and theory; the latter confifts of vague conjeftures the more probable of
which are perhaps thofe of Elpinus, as they aflimulate it to eledtricity.

One conjecture I thall add, viz. that the polarity of magnetifm may be owing to the
earth’s rotatory motion. If heat, elediricity, and magnetifm are fuppofed to be fluids of
different gravities, heat being the heavieft of them, eleétricity the next heavy, and mag-
netifm the lighteft, it is evident that by the quick revolution of the earth the heat will be
accumulated moft over the line, eleflricity next beneath this, and that the magnetifm
will be detruded to the poles and axis of the earth, like the atmofpheres of common air
and of inflarmable gas, as explained in the note on Canto I. 1. 123,

ilectricity and heat will both of them difplace magnetifin, and this fhews that they
may gravitate on each other ; and hence when too great a quantity of the electric fluid
becomes accumulated at the poles by delcending fnows, or other unknown caufes, it
may have a tendency to rife towards the tropics by its centrifugal force, and produce the
nerthern lights,  See additional notes, No. I z
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Then thrice and thrice with fteady eye he guides,
And o’er the adhefive train the magnet flides ;
The obedient Steel with living inftin& moves,

And veers for ever to the pole it loves. 200

¢ Hail, adamantine Steer! magnetic Lord !
King of the prow, the plowfhare, and the fword !
True to the pole, by thee the pilot guides
His fteady helm amid the ftruggling tides,
Braves with broad fail the immeafurable fea, 20§
Cleaves the dark air, and afks no ftar but Thee.—
By thee the plowfhare rends the matted plain,
Inhumes in level rows the living grain ;
Intrufive forefts quit the cultured ground,
And Ceres laughs with golden fillets crown’d.— 210
O’er reftlefs realms when {cowling Difcord flings
Her fnakes, and loud the din of battle rings ;
Expiring Strength, and vanquifh’d Courage feel

Thy arm refiftlefs, adamantine SteeL !
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IV. ¢« Hence in fine ftreams diffufive Acips flow,
Or wing’d with fire o’er Earth’s fair bofom blow; 216
Tranfmute to glittering Flints her chalky lands,
Or fink on Ocean’s bed in countlefs Sands.
Hence filvery Selenite her chryftal moulds,
And foft Afbeftus fmooths his filky folds; 220
His cubic forms phofphoric Fluor prints,
Or rays in {pheres his amethyftine tints.
Soft cobweb clouds tranfparent Onyx {preads,
And playful Agates weave their colour’d threads;

Diffufive deids flow. 1. 215. The producion of marine acid from decompofing vege-
table and animal matters with vital air; and of nitrous acid from azote and vital air, the
former of which is united to its bafis by means of the exhalations from vegetable and
animal matters, conftitute an analogy which induces us to believe that many other acids
have either their bafes or are united to vital air by means of fome part of decompofing
vegetable and animal matters.

The great quantities of flint fand whether formed in mountains or in the fea would
appear to derive its acid from the new world, as it is found above the firata of lime-ftone
and granite which conftitute the old world, and as the earthy bafis of flint is probably
calcareous, a great part of it feems to be produced by a conjunétion of the new and old
world ; the recrements of air-breathing animals and vegetables probably afford the acid,
and the fhells of marine animals the earthy bafis, while another part may have derived
its calcareous part alfo from the decompofition of vegetable and animal bodies.

The fame mode of realoning feems applicable to the filiceous ftones under various
names, as amethylt, onyx, agate, mochoe, opal, &c. which do not feem to have undergone
any procels from volcanic fires, and as thefe {tones only differ from flint by a greater or
lefs admixture of argillaceous and calcareous earths. The different proportions of which

in each kind of ftone may be feen in Mr. Kirwan’s valuable Elements of Mineralogy.
See additional notes, No. XIX,
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Gay picured Mochoes glow with landfcape-dyes, 223
And changeful Opals roll their lucid eyes ;
Blue lambent light around the Sapphire plays,
Bright Rubies blufh, and living Diamonds blaze.

¢ Thus, for attraétive earth, inconftant Jove

Mafk’d in new fhapes forfook his realms above.— 230

Living diamonds blaze. 1. 228.  Sir Ifaac Newton having obferved the great power of
refradting light, which the diamond pofiefles above all other cryftallized or vitreous matter,
conjetured that it was an inflammable body in fome manner congealed. Infomuch that
all the light is reflefted which falls on any of its interior furfaces at a greater angle of
incidence than 241 degrees; whereas an artificial gem of glafs does not reflett any light
from its hinder furface, unlefs that furface is inclined in an angle of 41 degrees. Hence
the diamond reflefts half as much more light as a faltitious gem in fimilar circum-
ftances; to which muft be added its great tranfparency, and the excellent polith it is
capable of. The diamond had neverthelefs been placed at the head of cryftals or precious
ftones by the mineralogifts, till Bergman ranged it of late in the combuftible clafs of
bodies, becaufe by the focus of Villette’s burning mirror it was evaporated by a heat not
much greater than will melt filver, and gave out light. Mr. Hoepfner however thinks
the difperfion of the diamond by this great heat fhould be called a phofphorefcent eva-
poration of it, rather than a combuftion; and from its other analogies of cryftallization,
hardnefs, tranfparency, and place of its nativity, wifhes again to replace it amongft the
precious ftones. Obferv. fur laPhyfique, par Rozier, Tom. XXXV. p. 448. See new
edition of the Tranflation of Cronfted, by De Cofta.

Inconfiant fove. L 229. The purer air or ether in the antient mythology was repre-
fented by Jupiter, and the inferior air by Juno; and the conjunction of thefe deities was
faid to produce the vernal fhowers, and procreate all things, as is further fpoken of in
Canto IIL. L 204. It is now difcovered that pure air, or oxygene, uniting with variety of
bafes forms the various kinds of acids; as the vitriolic acid from pure air and fulphur;

Part L M
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Firft her {weet eyes his Eagle-form beguiles,
And Hese feeds him with ambrofial fmiles ;
Next the chang’d God a Cygnet’s down affumes,
And playful Lepa fmooths his glofly plumes;
Then glides a filver Serpent, treacherous gueft !
And fair Orymria folds him in her breaft;
Now lows a milk-white Bull on Afric’s {ftrand,
And crops with dancing head the daify’d land.—
With rofy wreathes Eurora’s hand adorns
His fringed forchead, and his pearly horns ;
Light on his back the fportive Damfel bounds,
And pleafed he moves along the flowery grounds ;
Bears with flow ftep his beauteous prize aloof,
Dips in the lucid flood his ivory hoof’;
Then wets his velvet knees, and wading laves

His filky fides amid the dimpling waves.

240

245

the nitrous acid from pure air and phlogiftic air, or azote; and carbonic acid, (or fixed
air,) from pure air and charcoal. Some of thefe affinities were perhaps portrayed by the
Magi of Egypt, who were probably learned in chemiftry, in their hieroglyphic pictures

before the invention of letters, by the loves of Jupiter with terrefirial ladies.
phyfically as well as metaphyfically might be faid “ Jovis omnia plena.”

And thus
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While her fond train with beckoning hands deplore,
Strain their blue eyes, and fhriek along the fhore;
Beneath her robe the draws her fnowy fr._-et,
And, half-reclining on her ermine {eat, 250
Round his raifed neck her radiant arms fhe throws,
And refts her fair cheek on his curled brows ;
Her yellow trefles wave on wanton gales,
And high in air her azure mantle fails.
—Onward He moves, applauding Cupids guide, 255
And fkim on fhooting wing the fhining tide ;
Emerging Triton’s leave their coral caves,
Sound their loud conchs, and {fmooth the circling waves,
Surround the timorous Beauty, as fhe {wims,
And gaze enamour’d on her filver limbs. 260
—Now Europe’s fhadowy fhores with loud acclaim
Hail the fair fugitive, and fhout her name;
Soft echoes warble, whifpering forefts nod,
And confcious Nature owns the prefent God.
—Changed from the Bull, the rapturous God affumes

Immortal youth, with glow celeftial blooms, 261
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With lenient words her virgin fears difarms,
And clafps the yielding Beauty in his arms;
Whence Kings and Heroes own illuftrious birth,

Guards of mankind, and demigods on earth. 270

VI. ¢ Gyomes ! as you pafs’d beneath the labouring {oil,
The guards and guides of Nature’s chemic toil,
You faw, deep-fepulchred in dufky realms,
Which Earth’s rock-ribbed ponderous vault o’erwhelms,
With felf-born fires the mafs fermenting glow, 275
And flame-wing’d fulphurs quit the earths below.

1. “ Hence dudtile Crays in wide expanfion {pread,

Soft as the Cygnet’s down, their fnow-white bed ;

With felf-born fires. 1. 275. After the accumulation of plains and mountains on the
calcareous rocks or granite which had been previoufly raifed by volcanic fires, a fecond
fet of volcanic fires were produced by the fermentation of this new mafs, by which after
the falts or acids and iron had been walhed away in part by elutriation, diffipated the ful-
phurous parts which were infoluble in water; whence argillaceous and filiceous earths
were left in fome places; in others, bitumen became fublimed to the upper part of the
ftratum, producing coals of various degrees of purity.

Hence duélile clays. 1. 277. See additional notes, No. XX.
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With yielding flakes fucceffive forms reveal,
And change obedient to the whirling wheel. 2801
—Firft Cuina’s fons, with early art elate,
Form'd the gay tea-pot, and the pi&ured plate ;
Saw with illumin’d brow and dazzled eyes
In the red ftove vitrefcent colours rife ;
Speck’d her tall beakers with enamel’d ftars, 285
Her monfter-jofies, and gigantic jars ;
Smeard her huge dragons with metallic hues,
With golden purples, and cobaltic blues;
Bade on wide hills her porcelain caftles glare,

And glazed Pagodas tremble in the air. 290

“Etruria! next beneath thy magic hands
Glides the quick wheel, the plaiftic clay expands,

Saw with illumin’d brow. 1. 283, No colour is diftinguifhable in the red-hot kiln but
the red itfelf, till the workman introduces a fmall piece of dry wood, which by producing
a white flame renders all the other colours vifible in 2 moment.

FFsh goiden purples. | 288, See additional notes, No. XXI.

Etruria! mext. 1. 291. Etruria may perhaps vie with China itfelf in the antiquity of
its arts. The times of its greateft iplendour were prior to the foundations of Rome, and
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Nerved with fine touch, thy fingers (as it turns)
Mark the nice bounds of vafes, ewers, and urns ;
Round cach fair form in lines immortal trace

Uncopied Beauty, and ideal Grace.

¢ GrnoMmEs | as you now diffe@ with hammers fine
The granite-rock, the nodul'd flint calcine;
Grind with ﬂﬁ:mg arm, the circling chertz betwixt,
Your pure Ka-o-lins and Pe-tun-tfes mixt ; 300
O’er each red faggars burning cave prefide,
The keen-eyed Fire-Nymphs blazing by your fide;

the reign of one of its belt princes, Janus, was the oldeft epoch the Romans knew. The
carlieft hiftorians fpeak of the Etrufcans as being then of high antiquity, moft probably a
colony from Pheenicia, to which a Pelafgian colony acceded, and was united foon after
Deucalion’s flood. The peculiar charadter of their earthern vafes confifts in the admi-
rable beauty, fimplicity, and diverfity of forms, which continue the beft models of tafte
to the artifts of the prefent times; and in a fpecies of non-vitreous encauftic painting,
which was reckoned, even in the time of Pliny, among the loft arts of antiquity, but
which has lately been recovered by the ingenuity and induftry of Mr. Wedzwood, It
is fuppofed that the principal manufactories were about Nola, at the foot of Veluvius;
for it is in that neizhbourhood that the greateft quantities of antique vafes have been
found; and it is faid that the general tafte of the inhabitants is apparently influenced
by them; infomuch that ftrangers coming to Naples, are commonly ftruck with the
diverfity and elegance even of the molt ordinary vafes for common ufes. See D’Hancar-

ville's preliminary difcourfes to the magnificent colletion of Etrufcan valfes, publifhed
by Sir William Hamilton.
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And pleafed on Wepewoop ray your partial {mile,
A new Etruria decks Britannia’s ifle.—
Charm’d by your touch, the flint liquefcent pours 3053
Through finer fieves, and falls in whiter thowers ;
Charm'd by your touch, the kneaded clay refines,
The bifcuit hardens, the enamel fhines;
Each nicer mould a fofter feature drinks,
The bold Cameo {peaks, the foft Intaglio thinks. 310

¢ To call the pearly drops from Pity’s eye,
Or ftay Defpair’s difanimating figh,
Whether, O Friend of art! the gem you mould
Rich with new tafte, with antient virtue bold ;

Form the poor fetter'd SLave on bended knee 315

From Britain’s fons imploring to be free;

Form the poor fetter’d Slave. 1. 315.  Alluding to two cameos of Mr. Wedgwood's
manufallure; one of a Slave in chains, of which he diftributed many hundreds,
to excite the humane to attend to and to affift in the abolition of the deteftable
traffic in human creatures; and the other a cameo of Hope attended by Peace, and Art,
and Labour; which was made of clay from Botany Bay; to which place he fent many
of them to thew the inhabitants what their materials would do, and to encourage their
induftry. A print of this latter medallion is prefixed to Mr. Stockdale’s edition of

Philip’s Expedition to Botany Bay.
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Or with fair Hore the brightening fcenes improve,
And cheer the dreary waftes at Sydney-cove ;
Or bid Mortality rejoice and mourn

O'er the fine forms on PorTranD’s myftic urn.— 320

¢« Here by fall’'n columns and disjoin’d arcades,
On mouldering ftones, beneath deciduous fhades,
Sits Humankinp in hieroglyphic ftate,
Serious, and pondering on their changeful ftate ;
While with inverted torch, and {wimming eyes, 325
Sinks the fair thade of MorTaL Lire, and dies.
There the pale Grost through Death’s wide portal bends
His timid feet, the dufky fteep defcends;
With {miles afluafive Love Divine invites,
Guides on broad wing, with torch uplifted lights; 330
ImmorTAL Lire, her hand extending, courts

The lingering form, his tottering ftep fupports ;

Portland’s myflic urn. 1. 320. See additional notes, No. XXII.
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Leads on to Pluto’s realms the dreary way,
And gives him trembling to Elyfian day.
Beneath, in {facred robes the PriesTEss drefs’d, 235
The coif clofe-hooded, and the fluttering veft,
With pointing finger guides the initiate youth,
Unweaves the many-colour’d veil of Truth,
Drives the profane from Myftery’s bolted door,

And Silence guards the Eleufinian lore.— 340

¢ Whether, O Friend of Art! your gems derive
Fine forms from Greece, and fabled Gods revive ;
Or bid from modern life the Portrait breathe,

And bind round Honour’s brow the laurel wreath ;
Buoyant fhall fail, with Fame’s hiftoric page, 345
Each fair medallion o’er the wrecks of age ;

r

Fine forms from Greece. 1. 342, In real flones, or in pafte or foft coloured glafs, many
pieces of exquifite werkmanfhip were produced by the antients. Baffo-relievos of various
fizes were made in coarfe brown earth of one colour; but of the improved kind of two
or more colours, and of a true porcelain texture, none were made by the antients, nor
attempted I believe by the moderns, before thofe of Mr. Wedgwood’s manufattory.

N
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Nor Time fhall mar; nor fteel, nor fire, nor ruft
Touch the hard polifh of the immortal buft.

2. “ Hence fable Coav his mafly couch extends,
And ftars of gold the fparkling Pyrite blends ; 350
Hence dull-eyed Naphtha pours his pitchy ftreams,

And Jet uncolour’d drinks the folar beams,
Bright Amber fhines on his eleéric throne,
And adds ethereal luftres to his own.

Sy by the phofphor-light, with daring tread 355
Immortal Frankrin fought the fiery bed ;

Hence fable Coal. 1. 349. See additional notes, No. XXTII. on coal.

Bright Amber fhines. 1. 353. Coal has probably all been fublimed more or lefs from
the clay, with which it was at firlt formed in decompofing moraffes; the petroleum feems
to have been feparated and condenfed again in fuperior ftrata, and a itill finer kind of oil,
as naphtha, has probably had the fame origin, Some of thefe liquid oils have again loft
their more volatile parts, and become cannel-coal, afphaltum, jet, and amber, according to
the purity of the original foffil oil. Dr. Prieftley has thewn, that effential oils long expofed
to the atmofphere abforb both the vital and phlogiftic part of it; whence it is probable
their becoming folid may in great meafure depend, as well as by the exhalation of their
more volatile parts.  On diftillation with volatile alcaly all thefe foffil cils are fhewn to
contain the acid of amber, which evinces the identity of their origin. If a piece of amber
be rubbed it attracts firaws and hairs, whence the difcovery of eleétricity, and whence its
name, from eleftron the Greek word for amber.

Immortal Frankiin. 1. 356, See note on Canto L. L 383.
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Where, nurfed in night, incumbent Tempeft fhrouds
The feeds of Thunder in circumfluent clouds,
Befieged with iron points his airy cell,
And pierced the monfter flumbering in the fhell. 360

¢ So, born on founding pinions to the WesT,

When Tyrant-Power had built his eagle neft ;

While from his eyry fhriek’d the famifh’d brood,

Clenched their fharp claws, and champ’d their beaks for blood,
Immortal Franxrin watch'd the callow crew, 365
And ftabb’d the ftruggling Vampires, ere they flew.

—The patriot-flame with quick contagion ran,

Hill lighted hill, and man eleérifed man ;

Her heroes {lain awhile CoLumsia mourn’d,

And crown’d with laurels LizerTy return’d. 370

¢ The Warrior, Lieerty, with bending fails
Helm’d his bold courfe to fair Hizernia’s vales 3—
Firm as he fteps, along the fhouting lands,
Lo! Truth and Virtue range their radiant bands ;
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Sad Superftition wails her empire torn, 375

Art plies his oar, and Commerce pours her horn.

“ Long had the Giant-form on Gavvia’s plains
Inglorious flept, unconfcious of his chains ;
Round his large limbs were wound a thoufand ftrings
By the weak hands of Confeffors and Kings ; 380
O’er his clofed eyes a triple veil was bound,
And fteely rivets lock’d him to the ground ;
While ftern Baftile with iron cage inthralls

His folded limbs, and hems in marble walls.
—Touch’'d by the patriot-flame, he rent amazed 383

The flimfy bonds, and round and round him gazed ;

Hhile flern Baffile, 1. 383. % We defcended with great difficulty into the dungeons,
which were made too low for our flanding upright; and were fc dark, that we were
obliged at noon-day to vifit them by the light of a candle. We faw the hooks of thofe
chains, by which the prifoners were faftened by their necks to the walls of their cells;
many of which being below the level of the water were in a conftant flate of humidity;
from which iffued a noxious vapour, which more than once extinguifhed the candles.
Since the deftrultion of the building many fubterraneous cells have been difcovered
under a piece of ground, which feemed only a bank of folid earth before the horrid fecrets
of this prifon-houfe were difclofed. Some fkeletons were found in thefe receffes with irons
ftill faftened to their decayed bones.” Letters from France, by H. M. ‘E'-Iiilla_ms. P 24.
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Starts up from carth, above the admiring throng

Lifts his Colofial form, and towers along ;

High o’er his foes his hundred arms He rears,

Plowfhares his fwords, and pruning hooks his fpears ; 390
Calls to the Good and Brave with voice, that rolls

Like Heaven’s own thunder round the echoing poles ;.

Gives to the winds his banner broad unfurl’d,

And gathers in its fhade the living world ! .

VII. ¢ Gyomes! vou then taught volcanic airs to force
Through bubbling Lavas their refiftlefs courfe, 306
O’er the broad walls of rifted Granite climb,

And pierce the rent roof of incumbent Lime,

And pierce the rent raof. 1. 398. The granite rocks and the limeftone rocks have been
cracked to very great depths at the time they were raifed up by fubterranean fires; in
thele cracks are found moft of the metallic ores, except iron and perhaps manganefe, the
former of which is generally found in horizontal firata, and the latter generally near the
furface of the earth.

Philofophers pofieffing fo convenient a teft for the difcovery of iron by the magnet,
have long fince found it in all vegetable and animal matters; and of late Mr. Scheele has
difcovered the exiftence of manganefe in vegetable afhes. Scheele, 56 mem. Stock.
1774 Kirwan. Min. 353. Which accounts for the producion of it near the furface
of earth, and thence for its calciform appearance, or union with vital air. Bergman has
likewifs thewn, that the limeftones which become bluith or dark coloured when calcined,
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Round fparry caves metallic luftres fling,
And bear phlogifton on their tepid wing. 400

poflels a mixture of manganefe, and are thence preferable as a cement to other kinds of
lime. 2. Bergman, 229. Which impregnation with manganefe has probably been re-
ceived from the decompofition of fuperincumbent vegetable matters.

Thefe cracks or perpendicular caverns in the granite or limeftone pals to unknown
depths; and it is up thefe channels that I have endeavoured to fhew that the fteam rifes
which becomes afterwards condenfed and produces the warm fprings of this ifland, and
other parts of the world. (See note on Fucus, Vol. [I.) And up thefe cracks I fuppole
certain vapours arife, which either alone, or by meeting with fomething defcending into
them from above, have produced moft of the metals; and feveral of the materials in
which they are bedded. Thus the ponderous earth, Barytes, of Derbyfbire, is found in
thefe cracks, and is ftratified frequently with lead-ore, and frequently furrounds it. This
ponderous earth has been found by Dr. Hoepfner in a granite in Switzerland, and may
have thus been fublimed from immenfe depths by great heat, and have obtained its car-
banic or vitriolic acid from above. Annales de Chimie. There is alfo reafon to con-
clude that fomething from above is neceffary to the formation of many of the metals: at
Hawk{tone in Shropfhire, the feat of Sir Richard Hill, there is an elevated rock of filiceous
fand which is coloured green with copper in many places high in the air; and I have in
my poffeffion a fpecimen of lead formed in the cavity of an iron nodule, and another of
lead amid fpar from a crack of a coal-firatum; all which countenance the modern pro-
duétion of thofe metals from defcending materials. To which thould be added, that the
higheft mountains of granite, which have therefore probably never been covered with
marine productions on account of their early elevation, norjwith vegetable or animal
matters on account of their great coldnefs, contain no metallic ores, whilft the lower
ones contain copper and tin in their cracks or veins, both in Saxony, Silefia, and Cornwall,
Kirwan’s Mineral. p. 374.

The tranfmutation of one metal into another, though hitherto undifcovered by the
alchiymiits, does not appear impofiible ; fuch tranfmutations have been fuppofed to exift
in nature, thus lapis calaminaris may have been produced from the deftruction of lead-are,
as it is generally found on the top of the veins of lead, where it has been calcined or
united with air, and becaufe maffes of lead-ore are often found intirely inclofed in it. So
filver is found mixed in almoft all lead-ores, and fometimes in feperate filaments within
the cavities of lead-ore, as I am informed by Mr. Michell, and is thence probably a
partial tranfmutation of the lead to filver, the rapid progrefs of modern chemiftry having
thewn the analogy between metallic calces and acids, may lead to the power of trani-
muting their bafes: a difcovery much to be withed,
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¢« Hener glows, refulgent Tin! thy chryftal grains,
And tawny Copper fhoots her azure veins ;
Zinc lines his fretted vault with {able ore,
And dull Galena tefiellates the floor;
On vermil beds in Idria’s mighty caves 405
The living Silver rolls its ponderous waves 3
With gay refradtions bright Platina fhines,
And ftuds with fquander’d ftars his dufky mines ;
Long threads of netted gold, and filvery darts,
Inlay the Lazuli, and pierce the Quartz ;— 410
—Whence roof’d with filver beam’d Peru, of old,

And haplefs Mexico was paved with gold.

¢ Heavens ! on my fight what fanguine colours blaze !
Spain’s deathlefs thame ! the crimes of modern days !
When Avarice, fhrouded in Religion’s robe, qre
Sail'd to the Weft, and flaughter’d half the globe;
While Superftition, ftalking by his fide,
Mock’d the loud groans, and lap’d the bloody tide ;
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For facred truths announced her frenzied dreams,
And turn’d to night the fun’s meridian beams.— 420
Hear, oh, BriTannia! potent Qw;lecn of ifles,
On whom fair Art, and meek Religion {miles,
Now Arric’s coafts thy craftier fons invade
With murder, rapine, theft,—and call it Trade!
—The Srave, in chains, on fupplicating knee, 425
Spreads his wide arms, and lifts his eyes to Thee;
With hunger pale, with wounds and toil opprefs’d,
¢« ARE WE NoT BRrETHREN ?” {orrow choaks the reft ;—
—Air ! bear to heaven upon thy azure flood

Their innocent cries l—EarTHu ! cover not their blood !

VIII. “ When Heaven’s dread juftice fmites in crimes
o’ergrown 431

The blood-nurfed Tyrant on his purple throne,
Gromes | vour bold forms unnumber'd arms outftretch,

And urge the vengeance o’er the guilty wretch.—
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Thus when Camsyses led his barbarous hofts
From Perfia’s rocks to Egypt's trembling coafts,
Defiled each hallowed fane, and facred wood,
And, drunk with fury, {fwell'd the Nile with blood ;
Waved his proud banner o'er the Theban f{tates,
And pour'd deftru&ion through her hundred gates ;
In dread divifions march’d the marfhal’d bands,
And fwarming armies blacken’d all the lands,
By Memphis thefe to Errior’s {ultry plains,
And thofe to Hammon’s fand-incircled fanes.—
Slow as they pafs'd, the indignant temples frown’d,
Low curfes muttering from the vaulted ground;
Long ailes of Cyprefs waved their deepen’d glooms,
And quivering {peéres grinn’d amid the tombs;
Prophetic whifpers breathed from Seuink’s tongue,

And Memxon’s lyre with hollow murmurs rung ;
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Thus when Cambyfes. 1. 435. Cambyfes marched one army from Thebes, after having
overturned the temples, ravaged the country, and deluged it with bleod, to fubdue Ethio-
pia; this army almoft perifhed by famine, infomuch, that they repeatedly flew every tenth
man to fupply the remainder with food. He fent another army to plunder the temple

of Jupiter Ammon, which perithed overwhelm’d with fand,
8]
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Burft from each pyramid expiring groans,
And darker fhadows ftretch’d their lengthen’d cones.—
Day after day their deathful rout They fteer,

Luft in the van, and rapine in the rear.

““ Gnomes! as they march’d, You hid the gather’d fruits,
The bladed grafs, fweet grains, and mealy roots ; 456
Scared the tired quails, that journey’d o’er their heads,
Retain’d the locufts in their earthy beds ;

Bade on your fands no night-born dews diftil,

Stay’d with vindictive hands the {canty rill.— 460
Loud o’er the camp the Fiend of Famine fhrieks,

Calls all her brood, and champs her hundred beaks ;

O’cr ten {quare leagues her pennons broad expand,

And twilight fwims upon the fhuddering fand ;

Perch’d on her creft the Griffin Difcord clings, 465
And Giant Murder rides between her wings ;

Blood from each clotted hair, and horny quill,

And fhowers of tears in blended ftreams diftil 5
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High-poifed in air her {piry neck fhe bends,
Rolls her keen eye, her Dragon-claws extends, 470
Darts from above, and tears at each fell {woop
With iron fangs the decimated troop.

¢ Now o'er their head the whizzing whirlwinds breathe,
And the live defert pants, and heaves henéath;
Tinged by the crimfon fun, vaft columns rife 475
Of eddying fands, and war amid the fkies,
In red arcades the billowy plain furround,
And ftalking turrets dance upon the ground.
—Long ranks in vain their fthining blades extend,
To Demon-Gods their knees unhallow’d bend, 480
Wheel in wide circle, form in hollow fquare,

And now they front, and now they fly the war,

And flalking turrets. 1. 478, “ At one o’clock we alighted among fome acacia trees at
Waadi el Halboub, having gone twenty-one miles. We were here at once furprifed and
terrified by a fight furely one of the moft magnificent in the world. In that vaft expanfe
of defert, from W. to N. W, of us, we faw a number of prodigious pillars of fand at dif-
ferent diftances, at times moving with great celerity, at others ftalking on with a majeftic
flownefs ; at interv Is we thought they were coming in a very few minutes to overwhelm
us; and {mall quantities of fand did adtually more than once reach us. Again they would
retreat {0 as to be almoft out of fight, their tops reaching to the very clouds. There the
tops often feparated from the bodies; and thefe, once disjoined, difperfed in the air, and

02
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Pierce the deaf tempeft with lamenting cries,
Prefs their parch'd lips, and clofe their blood-fhot eyes.
—Gnowumes | o'er the wafte vou led your myriad powers,
Climb'd on the whirls, and aim'd the flinty fhowers!— 486
Onward refiftlefs rolls the infuriate furge,
Clouds follow clouds, and mountains mountains urge ;
Wave over wave the driving defert fwims,

Burfts o’er their heads, inhumes their ftruggling limbs;

did not appear more. Sometimes they were broken in the middle, as if ftruck with large
cannon-thot. About noon they began to advance with confiderable fwiftnefs upon us,
the wind being very ftrong at north. Eleven of them ranged along fide of us about the
diftance of three miles. The greateft diameter of the largelt appeared to me at that
diftance as if it would meafure ten feet. They retired from us with a wind at 5. E.
leaving an impreflion upon my mind to which I can give no name, though furely one
ingredient in it was fear, with a confiderable deal of wonder and aftonifhment. It was
in vain to think of flying; the fwifteft horfe, or faftelt failing fhip, could be of no ufe to
carry us out of this danger; and the full perfuafion of this rivetted me as if to the fpot
where [ flood.

« The fame appearance of moving pillars of fand prefented themfelves to us this day
in forra and difpefition like thofe we had feen at Waadi Halboub, only they feemed to be
more in number and lefs in fize. They came feveral times in a direction clofe upon us,
that is, I believe, within lefs than two miles. They began immediately after fun rife like
a thick wood and almoft darkened the fun. His rays thining through them for near an
hour, gave them an appearance of pillars of fire. Our people now became defperate, the
Greeks fhricked out and faid it was the day of judgment; Ifmael prenounced it to be
hell; and the Turcorories, that the world was on fire.” Eruce's Travels, Vol. IV.
P 553,—555-

From this account it would appear, that the eddies of wind were owing to the long
range of broken rocks, which bounded one fide of the fandy defert, and bent the currents
of air, which ftruck againft their fides; and were thus like the eddies in a ftream of water,
which falls againit oblique obftacles. This explanation is probably the true one, as thefe
whirl-winds were not attended with rain or lightening like the tornadoes of the Well-
Indies.
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Man mounts on man, on camels camels rufh, 491
Hofts march o’er hofts, and nations nations crufh,—
Wheeling in air the winged iflands fall,
And one great earthy Ocean covers all |—
Then ceafed the ftorm,—NicuT bow’d his Ethiop brow
To earth, and liften’d to the groans below,— 496
Grim Horror fhook,—awhile the living hill

Heaved with convulfive throes,—and all was ftill !

IX. “ Gnomes! whofe fine forms, impafiive as the air,
Shrink with foft fympathy for human care; 500
Who glide unfeen, on printlefs {lippers borne,

Beneath the waving grafs, and nodding corn ;
Or lay your tiny limbs, when noon-tide warms,
Where fhadowy cowflips ftretch their golden arms,—
So mark’d on orreries in lucid figns, 505
Star’d with bright points the mimic zodiac fhines ;
§3 mari'd on orreries, 1. 505, The firlt orrery was conftruéted by a Mr. Rowley, a

mathematician born at Lichfield; and fo named from his patron the Earl of Orrery.
Johnfon’s Dictionary.
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Borne on fine wires amid the pictured fkies
With ivory otbs the planets fet and rife;
Round the dwarf earth the pearly moon is roll'd,
And the fun twinkling whirls his rays of gold— 510
Call your bright myriads, march your mailed hofts,
With {pears and helmets glittering round the coafts ;
Thick as the hairs, which rear the Lion’s mane,
Or fringe the Boar, that bays the hunter-train;
Watch, where proud Surges break their treacherous mounds,
And fweep refiftlefs o’er the cultured grounds ; 516
Such as erewhile, impell’d o’er Belgia’s plain,
Roll'd her rich ruins to the infatiate main ;
With piles and piers the ruffian waves engage,
And bid indignant Ocean ftay his rage. 520

¢« Where, girt with clouds, the rifted mountain yawns,

And chills with length of fhade the gelid lawns,
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Climb the rude fteeps, the granite-cliffs furround,
Pierce with fteel points, with wooden wedges wound ;
Break into clays the foft volcanic {laggs, 528
Or melt with acid airs the marble craggs ;
Crown the green fummits with adventurous flocks,
And charm with novel flowers the wondering rocks.
—So when proud Rome the Afric Warrior braved,
And high on Alps his crimfon banner waved ; 530
While rocks on rocks their bee;:ling brows oppofe
With piny forefts, and unfathomed fnows ;

The granite-cliffi. 1. 523. On long expofure to air the granites or porphories of this
country exhibit a ferrugenous cruft, the iron being calcined by the air firft becomes
vifible, and is then wathed away from the external furface, which becomes white or grey,
and thus in time feems to decompofe. The marbles feem to decompole by loofing their
carbonic acid, as the outfide, which has been long expofed to the air, does not feem to
effervefce fo haftily with acids as the parts more recently broken. The immenfe quan-
tity of carbonic acid, which exifts in the many provinces of lime-ftone, if it was extri-
cated and decompofed would afford charcoal enough for fuel for ages, or for the pro-
dudtion of new vegetable or animal bodies. The volcanic flaggs on Mount Vefuvius
are faid by M. Ferber to be changed into clay by means of the fulphur-acid, and even
pots made of clay and bumnt or vitrified are faid by him to be again reducible to ductile
clay by the volcanic fteams.  Ferber’s Travels through Italy, p. 166.

F¥asden wedges wound. 1. 524. It is ufual in feperating large mill-ftones from the
filiceous fand-rocks in fome parts of Derbythire to bore horizontal holes under them in
acircle, and fill thefe with pegs made of dry wood, which gradually fwell by the moifture
of the earth, and in a day or two Lift up the mill-ftone without breaking it
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Onward he march’d, to Latium’s velvet ground
With fires and acids burft the obdurate bound,
Wide o’er her weeping vales deftruction hurl’d, 540
And fhook the rifing empire of the world.

X. ¢ Go, gentle GNomEs | refume your vernal toil,
Seek my chill tribes, which fleep beneath the foil ;
On grey-mofs banks, green meads, or furrow’d lands
Spread the dark mould, white lime, and crumbling fands ;
Each burfting bud with healthier juices feed, 546
Emerging {cion, or awaken’d feed.
So, in defcending ftreams, the filver Chyle

Streaks with white clouds the golden floods of bile;

Hith fires and acids. 1. §39. Hannibal was faid to erode his way over the Alps by
fire and vinegar. The latter is fuppofed to allude to the vinegar and water which was
the beverage of his army. In refpeét to the former it is not improbable, but where
wood was to be had in grear abundance, that fires made round lime-ftone precipices
would caleine them to a confiderable depth, the night-dews or mountain-mifts would
penetrate thefe calcined parts and pulverize them by the force of the fteam which the
generated heat would produce, the winds would difperfe this lime-powder, and thus by
repeated fires a precipice of lime-ftone might be deftroyed and a paffage opened. It
thould be added, that according to Ferber's obfervations, thefe Alps confift of lime-
ftone, Letters from Italy.
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Through each nice valve the mingling currents glide, 555
Join their fine rills, and fwell the fanguine tide ;
Each countlefs cell, and viewlefs fibre feek,

Nerve the ftrong arm, and tinge the blufhing cheek.

¢« Oh, watch, where bofom’d in the teeming earth,
Green fwells the germ, impatient for its birth ; 560
Guard from rapacious worms its tender thoots,
And drive the mining beetle from its roots ;
With ceafelefs efforts rend the obdurate clay,
And give my vegetable babes to day !
—Thus when an Angel-form, in light array’d, 565
Like Howarp pierced the prifon’s noifome fhade ;
Where chain’d to earth, with eyes to heaven upturn’d,
The kneeling Saint in holy anguith mourn'd ;—
Ray'd from his lucid veft, and halo’d brow
O’cr the dark roof celeftial luftres glow, 570
‘“ PETER, arife!” with cheering voice He calls,

And {ounds feraphic echo round the walls ;
ParTl P
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Locks, bolts, and chains his potent touch obey,
And pleafed he leads the dazzled Sage to day.

XI. ¢« You! whofe fine fingers fill the organic cells,
With virgin earth, of woods and bones and fhells; 576
Mould with retradile glue their fpongy beds,

And firetch and ftrengthen all their fibre-threads.—

Late when the mafs obeys its changeful doom,

And finks to earth, its cradle and its tomb, 580
Gromes | with nice eye the flow {olution watch,

With foftering hand the parting atoms catch,

Mould with retradiile glue. 1. §75. The conftituent parts of animal fibres are believed
to be earth and gluten. Thefe do not feperate except by long putrefaction or by fire.
The earth then effervefces with acids, and can only be converted into glafs by the greateft
force of fire. The gluten has continued united with the earth of the bones above 2000
years in Egyptian mummies; but by long expofure to. air or moifture it diffolves and
leaves only the earth. Hence bones long buried, when expofed to the air, abforb moifture
and crumble into powder. Phil. Tranl No. 475. The retratibility or elafticity of
the animal fibre depends on the gluten; and of thefe fibres are compofed the membranes
mufcles and bones. Haller. Phyfiol. Tom. L. p. 2.

For the chemical decompofition of animal and vegetable bodies fee the ingenious
work of Lavoifier, Traité de Chimie, Tom. I. p. 132. who refolves all their component

parts into oxygene, hydrogene, carbone, and azote, the three former of which belong
principally to vegetable and the laft to animal matter.
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Join in new forms, combine with life and fenfe,

And guide and guard the tranfmigrating Ens.

¢ So when on Lebanon’s fequefter'd hight 585
The fair Aponis left the realms of light,

The tranfmigrating Ens. 1. 584, The perpetual circulation of matter in the growth
and diffolution of vegetable and animal bodies feems to have given Pythagoras his idea
of the metempfycofis or tranfmigration of fpirit; which was afterwards drefled out or
ridiculed in variety of amufing fables. Other philofophers have fuppofed, that there are
two different materials or effences, which fill the univerfe. COne of thefe, which has the
power of commencing or producing motion, is called fpiric; the other, which has the
power of receiving and of communicating motion, but not of beginning it, is called
matter. The former of thefe is fuppofed to be diffufed through all fpace, filling up the
interftices of the funs and planets, and conftituting the gravitations of the fidereal bodies,
the attractions of chemiftry, with the fpirit of vegetation, and of animation. The latter
occupies comparatively but fmall fpace, conftituting the folid parts of the funs and
planets, and their atmofpheres. Hence thefe philofophers have fuppofed, that both
matter and {pirit are equally immortal and unperithable; and that on the diffolution of
vegetable or animal organization, the matter returns to the general mafs of matter; and
the {pirit to the general mafs of fpirit, to enter again into new combinations, according
to the original idea of Pythagoras.

The fmall apparent quantity of matter that exifts in the univerfe compared to that of
{pirit, and the fhort time in which the recrements of animal or vegetable bodies become
again vivified in the forms of vegetable mucor or microfcopic infeéts, feems to have given
rife to another curious fable of antiquity. That Jupiter threw down a large handful of
iouls upon the earth, and left them to feramble fer the few bodies which were to be had.

Adomis, 1. 586, The very antient flory of the beautiful Adonis paffing one half of
the year with Venus, and the other with Proferpine alternately, has had variety of
interpretations.  Some have fuppofed that it allegorized the fummer and winter folitice ;
bur this feems too obvious a faét to have needed an hieroglyphic emblem. Others have
believed it to reprefent the corn, which was fuppofed to fleep in the earth during the

i
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Bow’d his bright locks, and, fated from his birth
To change eternal, mingled with the earth ;—
With darker horror fhook the confcious wood,

Groan’d the fad gales, and rivers blufh’d with blood ;

On cyprefs-boughs the Loves their quivers hung, 591
Their arrows fcatter’d, and their bows unftrung ;

And Beauty’s Goppess, bending o’er his bier,

Breathed the foft figch, and pour’d the tender tear.—
Admiring ProserrINE through dufky glades 595
Led the fair phantom to Elyfian fhades,

Clad with new form, with finer fenfe combined,

And lit with purer flame the ethereal mind.

winter months, and to rife out of it in fummer. This does not accord with the climate
of Egypt, where the harveft foon follows the feed-time.

It feems more probably to have been a ftory explaining fome hieroglyphic fizures re-
prefenting the decompofition and refufcitation of animal matter ; a fublime and intereft-
ing fubject, and which feems to have given origin to the doélrine of the tranfinigration,
which had probably its birth alfo from the hieroglyphic treafures of Egypt. It is re-
markable that the cyprefs groves in the antient greek writers, as in Theocritus, were
dedicated to Venus; and afterwards became funereal emblems. Which was probably
occafioned by the Cyprefs being an accompaniment of Venus in the annual proceflions,
in which the was fuppofed to lament over the funeral of Adonis; a ceremony which
obtained over all the eaftern world from great antiquity, and is fuppofed to be referred to
by Ezckicl, who accufes the idolatrous woman of weeping for Thammus.
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—Erewhile, emerging from infernal night,
The bright Affurgent rifes into light,
Leaves the drear chambers of the infatiate tomb,
And fhines and charms with renovated bloom.—
- While wondering Loves the burfting grave furround,
And edge with meeting wings the yawning ground,
Stretch their fair necks, and leaning o’er the brink
View the pale regions of the dead, and fhrink ;
Long with broad eyes ecftatic Beauty ftands,
Heaves her white bofom, fpreads her waxen hands ;
Then with loud fhriek the panting Youth alarms,
“ My Life! my Love!” and {prings into his arms.”

The Goppess ceafed,—the delegated throng
O’er the wide plains delighted rufh along ;
In dufky {quadrons, and in fhining groups,
Hofts follow hofts, and troops fucceed to troops ;
Scarce bears the bending grafs the moving freight,

And nodding florets bow beneath their weight.
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So when light clouds on airy pinions fail,
Flit the foft fhadows o'er the waving vale;
Shade follows fhade, as laughing Zephyrs drive,
And all the chequer’d land{cape feems alive. 620

Zepbyrs drive. 1. 619.  Thefe lines were originally written thus,

Shade follows fhade by laughing Zephyrs drove,
And all the chequer’d landfcape feems to move.

but were altered on account of the fuppofed falfe grammar in ufing the word drove for
driven, according to the opinion of Dr. Lowth: at the fame time it may be obferved,
I. that this is in many cafes only an ellipfis of the letter # at the end of the word; as
froze, for frozen; wove, for woven; fpoke, for fpoken; and that then the participle
accidentally becomes fimilar to the paft tenfe: 2. that the language feems gradually tend-
ing to omit the letter » in other kind of words for the fake of euphony; as houfen is
become houfes; eyne, eyes; thine, thy, &c. and in common converfation, the words
forgot, fpoke, froze, rode, are frequently ufed for forgotten, fpoken, frozen, ridden.
7. It does not appear that any confufion would follow the indifcriminate ufe of the fame
word for the paft tenfe and the participle paflive, fince the auxillary verb bave, or the
preceding noun or pronoun always clearly diftinguithes them: and laftly, rhime-poetry
mult lofe the ufe of many elegant words without this licenfe.



Argument of the Third Canto.

A DDRESS to the Nymphs. I. Steam rifes from the
ocean, floats in clouds, defcends in rain and dew, or is condenfed
on hills, produces {prings, and rivers, and returns to the fea.
So the blood circulates through the body and returns to the
heart. 11. 1II 1.Tides, §7. 2. Echinus, nautilus, pinna, cancer.
Grotto of a mermaid. 65. 3. Oil ftills the waves. Coral rocks.
Ship-worm, or Teredo. Maelftrome, a whirlpool on the coaft of
Norway. 85. III. Rivers from beneath the fnows on the Alps.
The Tiber. 103. IV. Overflowing of the Nile from African
Monfoons, 129. V. 1. Giefar, a boiling fountain in Iceland,
deftroyed by inundation, and confequent earthquake, 143.
2. Warm medicinal fprings. - Buxton. Duke and Dutchefs of
Devonfhire. 157. VI. Combination of vital air and inflammable
gas produces water. Which is another fource of {prings and
rivers. Allegorical loves of Jupiter and Juno produttive of
vernal fhowers. zo1. VII. Aquatic Tafte. Diftant murmur of
the fea by night. Sea-horfe. Nereid finging. 261. VIIL. The
Nymphs of the river Derwent lament the death of Mrs.
French, 297. IX. Inland navigation. Monument for Mr.
Brindley, 321. X. Pumps explained. Child fucking. Mothers
exhorted to nurfe their children. Cherub fleeping. 343.
XI. Engines for extinguifhing fire. Story of two lovers perifh-
ing in the flames, 377. XII. Charities of Mifs Jones, 427.
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XIII. Marfhes drained. Hercules conquers Achilous. The horn
of Plenty. 463. XIV. Showers. Dews. Floating lands with
water. Lacteal fyftem in animals. Caravan drinking. 5og.
Departure of the Nymphs like water fpiders; like northern
nations fkaiting on the ice. 549.
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ECONOMY OF VEGETATION.
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EANT O -

AG.&IN the Goppess fpeaks l—glad Echo fwells
The tuneful tones along her fhadowy dells,
Her wrinkling founts with foft vibration fhakes,
Curls her deep wells, and rimples all her lakes,
Thrills each wide ftream, Britannia’s ifle that laves, 5

Her headlong cataraéts, and circumfluent waves.
Part L Q
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—Thick as the dews, which deck the morning flowers,
Or rain-drops twinkling in the fun-bright thowers,
Fair Nymphs, emerging in pellucid bands,
Rife, as the turns, and whiten all the lands. 10

I. «“ Your buoyant troops on dimpling ocean tread,
Wafting the moift air from his oozy bed,
AquaTtic Nympus !—vou lead with viewlefs march
The winged vapours up the aerial arch,
On each broad cloud a thoufand fails expand, 15
And fteer the fhadowy treafure o’er the land,

The winged vapours. L. 14. See additional note No. XXV. on evaporation.

On each broad clond. 1. 15. The clouds confift of condenfed vapour, the particles of
which are too {mall feparately to overcome the tenacity of the air, and which therefore
do not defcend. They are in fuch fmall fpheres as to repel each other, that is, they
are applied to each other by fuch very fmall furfaces, that the attraftion of the particles
of each drop to its own centre is greater than its attraction to the furface of the drop in
its vicinity; every one has obferved with what difficulty fmall fpherules of quickfilver can
be made to unite, owing to the fame caufe; and it is common to fee on riding through
fhallow water on a clear day, numbers of very fmall fpheres of water as they are thrown
from the horfes feet run along the furface for many yards before they agzain unite with
it. In many cafes thefe fpherules of water, which compole clouds, are kept from uniting
by a furplus of eleftric fluid; and fall in-violent fhowers as foon as that is withdrawn
from them, as in thunder ftorms. See note on Canto I. 1. 554.

If in this ftate a cloud becomes frozen, it is torn to pieces in its defcent by the friction
of the air, and falls in white flakes of fnow. Or thefe flakes are rounded by being rubbed
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Through vernal fkies the gathering drops diffufe,

Plunge in foft rains, or fink in filver dews.—

tagether by the winds, and by having their angles thawed off by the warmer air beneath
as they defcend ; and part of the water produced by thefe angles thus diffolved is abforbed
into the body of the hailftone, as may be feen by holding a lump of fnow over a candle,
and there becomes frozen into ice by the quantity of cold which the hailftone poffeffes
beneath the freezing point, or which is produced by its quick evaporation in falling; and
thus hailftones are often found of greater or lefs denfity according as they confift of a
greater portion of fnow or ice. If hailftones confifted of the large drops of (howers
frozen in their defcent, they would confift of pure tranfparent ice.

As hail is only produced in fummer, and is always attended with ftorms, fome philo-
fophers have believed that the fudden departure of elefriclty from a cloud may effect
fomething yet unknown in this phenomenon; but it may happen in fummer independent
of eledtricity, becaufe the aqueous vapour is then raifed higher in the atmofphere, whence
it has further to fall, and there is warmer air below for it to fall through.

Or fink in filver dews. 1 18, During the coldnefs of the night the moifture before
diffolved in the air is gradually precipitated, and as it fubfides adheres to the bodies it
falls upon. Where the attradtion of the body to the particles of water is greater than the
attractions of thofe particles to each other; it becomes fpread upon their furface, or flides
down them in actual contact; as on the broad parts of the blades of moift grals: where
the attraction of the furface to the water is lefs than the attraftion of the particles of
water to each other, the dew ftands in drops; as on the points and edges of grafs or gorfe,
where the furface prefented to the drop being fmall it attradls it fo little as but juft to
{upport it without much changing its globular form : where there is no attraction between
the vegetable furface and the dew drops, as on cabbage leaves, the drop does not come
into contact with the leaf, but hangs over it repelled, and retains it natural form, com-
pofed of the attration and preflure of its own parts, and thence looks like quickfilver,
reflefting light from both its furfaces. Nor is this owing to any oilinefs of the leaf, but
fimply to the polith of its furface, as a light needle may be laid on water in the fame
manner without touching it; for as the attradtive powers of polithed furfaces are greater
when in aftual contadt, fo the repulfive power is greater before contaét.

(2
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Your lucid bands condenfe with fingers chill
The blue mift hovering round the gelid hill ; 20
In clay-form'd beds the trickling {treams colle&,
Strain through white fands, through pebbly veins direét;
Or point in rifted rocks their dubious way,

And in each bubbling fountain rife to day.

The blue mif?. 1. 20. Mifts are clouds refting on the ground, they generally come on
at the beginning of night, and either fill the moift vallies, or hang on the fummits of hills,
according to the degree of moilture previoufly diflolved, and the eduétion of heat from
them. The air over rivers during the warmth of the day fufpends much moifture, and as
the changeful furface of rivers occafions them to cool fooner than the land at the approach
of evening, milts are moft frequently feen to begin over rivers, and to fpread themfelves
over moift grounds, and fill the vallies, while the mifts on the tops of mountains are
more properly clouds, condenfed by the coldnefs of their fituation.

On afcending up the fide of a hill from a mifty valley, I have obferved a beautiful
coloured halo round the moon when a certain thicknefs of mift was over me, which
ceafed to be vifible as foon as I emerged out of it; and well remember admiring with
other fpe&tators the thadow of the three fpires of the cathedral church at Lichfield, the
moon rifing behind it, apparently broken off, and lying diftinétly over our heads as if
horizontally on the furface of the mift, which arofe about as high as the roof of the
church. There are fome curious remarks on fhadows or refleCtions feen on the furface
of mifts from high meuntains in Ulloa’s Voyages. The dry mift of fummer 1783, was
probably occafioned by volcanic eruption, as mentioned in note on Chunda, Vol. II. and
therefore more like the atmofphere of fmoke which hangs on ftill days over great cities.

There is a dry mift, or rather a diminifhed tranfparence of the air, which according to
Mr. Sauffure accompanies fair weather, while great tranfparence of air indicates rain.
‘Thus when large rivers two miles broad, fach as at Liverpool, appear narrow, it is faid
to prognofticate rain; and when wide, fair weather. This want of tranfparence of the
air in dry weather, may be owing to new combinations or decompofitions of the vapours
diffolved in it, but wants further inveftigation. Effais fur L’Hygromet, p. 357.

Round the gelid bill. 1. 20. See additional notes, No. XXV1, on the origin of fprings.
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¢« Nymens! vou then guide, attendant from their {ource,

The affociate rills along their {inuous courfe;
Float in bright {quadrons by the willowy brink,
Or circling {flow in limpid eddies fink ;

Call from her cryftal cave the Naiad-Nymph,
Who hides her fine form in the pafling lymph,
And, as below fhe braids her hyaline hair,
Eyes her foft {miles refleted in the air;

Or {port in groups with River-Boys, that lave
Their filken limbs amid the dathing wave ;
Pluck the pale primrofe bending from its edge,

Or tittering dance amid the whifpering fedge.—

“ Onward vou pafs, the pine-capt hills divide,
Or feed the golden harvefts on their fide ;
The wide-ribb’d arch with hurrying torrents fill,
Shove the flow barge, or whirl the foaming mill.
Or lead with beckoning hand the fparkling train

Of refluent water to its parent main,
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And pleafed revifit in their fea-mofs vales

Blue Nereid-forms array’d in fhining {cales,

Shapes, whofe broad oar the torpid wave impels,

And Tritons bellowing through their twifted fhells.

¢ So from the heart the fanguine ftream diftils,
O’er Beauty’s radiant fhrine in vermil rills,
Feeds each fine nerve, each flender hair pervades,
The {kins bright {fnow with living purple {hades,
Each dimpling cheek with warmer blufhes dyes,
Laughs on the lips, and lightens in the eyes.
—Erewhile abforb’d, the vagrant globules {wim
From each fair feature, and proportion’d limb,
Join'd in one trunk with deeper tint return

To the warm concave of the vital urn.

45
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IL. 1. ¢“ AquaTic Maips ! vou fway the mighty realms

Of fcale and fhell, which Ocean overwhelms ; .

As Night’s pale Queen her rifing orb reveals,
And climbs the zenith with refulgent wheels,

6o
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Car’d on the foam your glimmering legion rides,
Your little tridents heave the dafhing tides,
Urge on the founding fhores their cryftal courfe,

Reftrain their fury, or dire& their force.

Car’d on the foam. 1. 61. The phenomena of the tides have been well inveftigated
and fatisfattorily explained by Sir Ifaac Newton and Dr. Halley from the reciprocal
cravitations of the earth, moon, and fun. As the earth and moon move round a centre
of motion near the earth’s furface, at the fame time that they are proceeding in their
annual orbit round the fun, it follows that the water on the fide of the earth neareft this
centre of motion between the earth and moon will be more attraéted by the moon, and
the waters on the oppofite fide of the earth will be lefs attraéted by the moon, than the
central parts of the earth. Add to this that the centrifugal force of the water on the
fide of the earth furtheft from the centre of the motion, round which the earth and
moon move, (which, as was faid before, is near the furface of the earth) is greater than
that on the oppofite fide of the earth, From both thefe caufes it is eafly to comprehend
that the water will rife on two fides of the earth, viz. on that neareft to the moon, and
its oppofite fide, and that it will be flattened in confequence at the quadratures, and
thus produce two tides in every lunar day, which confifts of about twenty-four hours
and forty-eight minutes,

Thefe tides will be allo affeCted by the folar attraétion when it coincides with the
lunar one, or oppofes it, as at new and full moon, and will alfo be much influenced
by the oppofing fhores in every part of the earth,

Now as the moon in moving round the centre of gravity between itfelf and the earth
defcribes a much larger orbit than the earth deferibes round the fame centre, it follows
that the centrifugal motion on the fide of the moon oppofite to the earth muit be much
greater than the centrifugal motion of the fide of the earth oppofite to the moon round
the fame centre, And fecondly, as the attraétion of the earth exerted on the moon’s
furface next to the earth is much greater than the attraftion of the moon exerted on the
earth’s furface, the tides on the lunar fea, (if fuch there be,) fhould be much greater
than thofe of our ocean. Add to this that as the fame face of the moon always is turned
to the earth, the lunar tides muft be permanent, and if the folid parts of the moon be
fpherical, muit always cover the phafis next to us. But as there are evidently hills and
vales and volcanos on this fide of the moon, the confequence is that the moon has no
ocean, or that it is frozen.
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2. ¢ Nympus | vou adorn, in glofly volumes roll’d,
The gaudy conch with azure, green, and gold. 66
You round Echinus ray his arrowy mail,

Give the keel’d Nautilus his oar and fail ;

The gaudy conch. ). 66, The fpiral form of many thells feem to have afforded a more
frugal manner of covering the long tail of the fith with calcareous armour; fince a fingle
thin partition between the adjoining circles of the fith was fufficient to defend both fur-
faces, and thus much cretaceous matter is faved; and it is probable that from this fpiral
form they are better enabled to feel the vibrations of the element in which they exiit.
See:note on Canto IV, 1. 162. This cretaceous matter is formed by a mucous fecretion
from the fkin of the filh, as is feen in crab-fith, and others which annually calt their fhells,
and is at firft a foft mucous covering, (like that of a hen's egg, when it is laid a day or
two too foon,) and which gradually hardens. This may alfo be feen in common fhell
fnails, if a part of their fhell be broken it becomes repaired in a fimilar manner with
mucus, which by degrees hardens into fhell.

It it probable the calculi or ftones found in other animals may have a fimilar origin,
as they are formed on mucous membranes, as thofe of the kidney and bladder, chalk-
ftones in the gout, and gall-flones; and are probably owing to the inflammation of the
membrane where they are produced, and vary accoerding to the degree of inflammation of
the membrane which forms them, and the kind of mucous which it naturally produces,
Thus the fhelly matter of different thell-fith differs, from the courfer kinds which form
the fhells of crabs, to the finer kinds which produces the mother-pearl.

The beautiful colours of fome fhells originate from the thinnefs of the lamin® of
which they confifty rather than to any colouring matter, as is feen in mother-pearl, which
reflects different colours according to the obliquity of the light which falls on it. The
beautiful prifimatic colours feen on the Labredore ftone are owing to a fimilar caufe, viz.
the thinnels of the lamina of which it confifts, and has probably been formed from
mother-pear] fhells.

It is curious that fome of the moft common foffil fhells are not now known in their
recent flate, as the cornua ammonis; and on the contrary, many fhells which are very
plentiful in their recent flate, as limpets, fea-ears, volutes, cowries, are very rarely found
foffil. Da Cofta’s Conchology, p. 163. Were all the ammonie deftroyed when the
continents were raifed? Or do fome genera of animals perith by the increafing power
of their enemies? Or do they ftill refide at inacceflible depths in the fea? Or do fome
animals change their forms gradually and become new genera?

Echinus, Nautilus, 1. 67, 68. See additional notes, No. XXVII,
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Firm to his rock with filver cords fufpend
The anchor’d Pinna, and his Cancer-friend ; 70
With worm-like beard his toothlefs lips array,
And teach the unwieldy Sturgeon to betray.—
Ambufh’d in weeds, or {fepulcher’d in fands,
In dread repofe He waits the fcaly bands,
Waves in red fpires the living lures, and draws e
The unwary plunderers to his circling jaws,
Eyes with grim joy the twinkling fhoals befet,
And clafps the quick inextricable net.
You chafe the warrior Shark, and cumberous Whale,
And guard the Mermaid in her briny vale; 8o
Feed the live petals of her infeét-flowers,

Her fhell-wrack gardens, and her fea-fan bowers ;

Pinna. Cancer. 1. 70. See additional notes, No. XXVII.
FVith worm-like beard. 1. 71.  See additional notes, No. XXVIIL

Feed the live petals, 1. 82. There is a fea-infeét defcribed by Mr. Huges whofe claws
or tentacles being difpofed in regular circles and tinged with variety of bright lively
colours reprefent the petals of fome moft elegantly fringed and radiated flowers as the
carnation, marigold, and anemone. Philof. Tranf. Abridg. Vol. IX. p. 110. The Abbe
Dicquemarre has further elucidated the hiftory of the actinia ; and obferved their manner

ParTt L R
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With ores and gems adorn her coral cell,

And drop a pearl in every gaping fhell.

3. “ Your myriad trains o’er ftagnant ocean’s tow,
Harnefs’d with goffamer, the loitering prow ; 86
Or with fine films, fufpended o’er the deep,

Of oil effufive lull the waves to {leep.
You ftay the flying bark, conceal’d beneath,

Where living rocks of worm-built coral breathe ; 90

of taking their prey by inclofing it in thefe beautiful rays like a net. Phil. Tranf,
Vol LXIIL and LXV. and LXVIL

And drop a pearl. 1. 84. Many are the opinions both of antient and modern writers
concerning the production of pearls. Mr. Reaumur thinks they are formed like the hard
concretions in many land animals as ftones of the bladder, gall-ftones, and bezoar, and
hence concludes them to be a difeafe of the fifh, but there feems to be a firicter analogy
between thefe and the calcareous productions found in crab-fith called crab’s eyes, which
are formed near the ftomach of the animal, and conftitute a refervoir of calcareous matter
againft the renovation of the fhell, at which time they are re-diffolved and depofited for
that purpofe. As the internal part of the fhell of the pearl oyfter or mufcle confifts of
mother-pear] which is a fimilar material to the pearl and as the animal has annually
occafion to enlarge his fhell there is reafon to fufpeét the loofe pearls are fimilar refervoirs
of the pearly matter for that purpofe.

Or with fine films. 1. 87. Seeadditional notes, No. XXIX.

Hbere living rocks. 1. 9o. 'The immenfe and dangerous rocks built by the fwarms
of coral infects which rife almoft perpendicularly in the fouthern ocean like walls are
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Meet fell TereEpo, as he mines the keel
With beaked head, and break his lips of fteel;
Turn the broad helm, the fluttering canvas urge
From MaeLsTroME’s fierce innavigable furge.
—'Mid the lorn ifles of Norway’s ftormy main,
As fweeps o’'er many a league his eddying train,
Vaft watery walls in rapid circles {pin,
And deep-ingulph’d the Demon dwells within ;
Springs o’er the fear-froze crew with Harpy-claws,
Down his deep den the whirling veffel draws ;
Churns with his bloody mouth the dread repatft,

The booming waters murmuring o’er the maft.

95

IQ0

defcribed in Cook’s voyages, a point of one of thefe rocks broke off and ftuck in the hole
which it had made in the bottom of one of his fhips, which would otherwife have
perithed by the admiffion of water. The numerous lime-ftone rocks which confift of a
congeries of the cells of thefe animals and which conititute a great part of the folid earth
fhew their prodigious multiplication in all ages of the world. Specimens of thefe rocks
are to be feen in the Lime-works at Linfel near Newport in Shropthire, in Coal-brook
Dale, and in many parts of the Peak of Derbyfhire. The infet has been well defcribed
by M. Peyfionnel, Ellis, and others. Phil. Tranf. Vol. XLVII. L. LII. and LVII.

Meet fell Tereds. 1. g1.  See additional notes, No. XXX,

Turn the brsad belm. . g3. See additional notes, No. XXXI.
Rz
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III. ¢« Where with chill frown enormous Avps alarms
A thoufand realms, horizon'd in his arms ;
While cloudlefs funs meridian glories {hed 105
From fkies of filver round his hoary head,
Tall rocks of ice refra& the coloured rays,
And Froft fits throned amid the lambent blaze ;
Nymras | vour thin forms pervade his glittering piles,
His roofs of chryftal, and his glaffy ailes; 110
Where in cold caves imprifoned Naiads {leep,
Or chain’d on mofly couches wake and weep ;
Where round dark crags indignant waters bend
Through rifted ice, in ivory veins defcend,
Seek through unfathom’d fnows their devious track, 115

Heave the vaft fpars, the ribbed granites crack,

H¥here round dark crages. 1. 113, See additional notes, No. XXXII.

Heave the vafl [pars. 1. 116. Water in dffct‘:nding down elevated fituations if the
outlet for it below is not fufficient for its emiilion acts with a force equal to the height
of the column, as is feen in an experimental machine called the philofophical bellows,
in which a few pints of water are made to raife many hundred pounds. To this caufe is
to be alcribed many large promontories of ice being occafionally thrown down from the
glaciers ; rocks have likewife been thrown from the fides of mountains by the fame
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Ruth into day, in foamy torrents fhine,

And fwell the imperial Danube or the Rhine.—

—Or feed the murmuring TiBer, as he laves

His realms inglorious with diminifh’d waves, -120
Hears his lorn Forum found with Eunuch-ftrains,

Sees dancing {laves infult his martial plains ;

caufe, and large portions of earth have been removed many hundred yards from their
fituations at the foot of mountains. On infpecting the locomotion of about thirty acres
of earth with a fmall houfe near Bilder’s Bridge in Shropfhire, about twenty years ago,
from the foot of 2 mountain towards the river, I well remember it bore all the marks of
having been thus lifted up, pufthed away, and as it were crumpled into ridges, by a
column of water contained in the mountain.

From water being thus confined in high columns between the ftrata of mountainous
countries it has often happened that when wells or perforations have been made into the
earth, that fprings have arifen much above the furface of the new well. When the new
bridge was building at Dublin Mr. G. Semple found a fpring in the bed of the river
where he meant to lay the foundation of a pierre, which, by fixing iron pipes into it, he
raifed many feet. Treatife on Building in Water, by G. Semple. From having obferved a
valley north-weft of St. Alkmond’s well near Derby, at the head of which that {pring of
water once probably exifted, and by its current formed the valley, (but which in after
times found its way out in its prefent fituation,) I fufpet that St. Alkmond’s well might
by building round it be raifed high enough to fupply many freets in Derby with fpring-
water which are now only fupplied with river-water. See an account of an artificial
[pring of water, Phil. Tranf. Vol. LXXV. p. 1.

In making a well at Sheernefs the water rofe 300 feet above its fource in the well.
Phil. Tranf. Vol. LXXIV. And at Hartford in Conneéticut there is a well which was
dug feventy feet deep before water was found, then in boring an augur-hole through a
rock the water rofe fo faft as to make it difficult to keep it dry by pumps till they could
blow the hole larger by gunpowder, which was no feoner accomplifhed than it filled and
run over, and has been a brook for near a century, Travels through America. Lond.
178g. Lane.
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Parts with chill ftream the dim religious bower,
Time-mouldered baftion, and difmantled tower ;

By alter’d fanes and namelefs villas glides, 125
And claflic domes, that tremble on his fides ;

Sighs o’er each broken urn, and yawning tomb,

And mourns the fall of LizerTy and RoME.

IV. ¢ Sailing in air, when dark Monsoon infhrouds
His tropic mountains in a night of clouds; 130
Or drawn by whirlwinds from the Line returns,

And fhowers o’er Afric all his thoufand urns

Dark monfoon infbrouds. 1. 129. When from any peculiar fituations of land in refpeét
to [ea the tropic becomes more heated, when the fun is vertical over it, than the line, the
periodical winds called monfoons are produced, and thefe are attended by rainy feafons;
for as the air at the tropic is now more heated than at the line it afcends by decreafe of
its fpecific gravity, and floods of air ruth in both from the South Weft and North Eaft,
and thefe being one warmer than the other the rain is precipitated by their mixture as
obferved by Dr. Hutton. See additional notes, No. XXV, All late travellers have afl-
cribed the rife of the Nile to the monfoons which deluge Nubia and Abyflinia with rain.
The whirling of the afcending air was even feen by Mr. Bruce in Abyflinia; he fays,
“ every morning a fmall cloud began to whirl round, and prefently after the whele
¢ heavens became covered with clouds,” by this vortex of afcending air the N. E. winds
and the 5. W. winds, which flow in to fupply the place of the alcending column, became
mixed more rapidly and depofited their rain in greater abundance.

Mr. Volney obferves that the time of the rifing of the Nile commences about the
1g9th of June, and that Abyflinia and the adjacent parts of Africa are deluged with rain
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High o’er his head the beams of Sirrus glow,
And, Dog of Nile, Anusis barks below.
Nymrus! vou from cliff to cliff attendant guide 135
In headlong catara&s the impetuous tide 3
Or lead o'er waftes of Abyflinian fands

The bright expanfe to Ecyrr’s fhower-lefs lands.
—Her long canals the facred waters fill,

And edge with filver every peopled hill ; 140

in May, June, and July, and produce a mafs of water which is three months in draining
off. The Abbe Le Pluche obferves that as Sirius, or the dog-ftar, rofe at the time of
the commencement of the flood its rifing was watched by the aftronomers, and notice
given of the approach of inundation by hanging the figure of Anubis, which was that of
a man with a dog’s head, upon all their temples. Hiftoire de Ciel,

Egypt's bower-lefs lands. 1. 138. There feem to be two fituations which may be con-
ceived to be exempted from rain falling upon them, one where the conftant trade-winds
meet beneath the line, for here two regions of warm air are mixed together, and thence
do not feem to have any caufe to precipitate their vapour; and the other is, where the
winds are brought from colder climates and become warmer by their conta& with the
earth of a warmer one. Thus Lower Egypt is a flat country warmed by the fun more
than the higher lands of one fide of it, and than the Mediterranean on the other; and
hence the winds which blow over it acquire greater warmth, which ever way they come,
than they poffefed before, and in confequence have a tendency to acquire and not to part
with their vapour like the north-eaft winds of this country. There is faid to be a narrow
fpot upon the coaft of Peru where rain feldom occurs, at the fame time according to
Ulloa on the mountainous regions of the Andes beyond there is almoft perpetual rain.
For the wind blows uniformly upon this hot part of the coaft of Peru, but no caufe of
devaporation occurs till it begins to afcend the mountainous Andes, and then its own
expanfion produces cold fufficient to condenfe its vapour.
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Gigantic Sexinx in circling waves admire,
And Memron bending o’er his broken lyre;
O’er furrow’d glebes and green favannas fweep,

And towns and temples laugh amid the deep.

V. 1. ¢ High in the frozen North where Heccra glows,
And melts in torrents his coeval {fnows ; 146
O’er ifles and oceans fheds a fanguine light,

Or fhoots red ﬂ:aljs amid the ebon night ;
When, at his bafe intomb’d, with bellowing found
Fell Giesar roar’d, and ftruggling fhook the ground ; 150

Fell Giefar voar'd. 1. 150. The boiling column of water at Giefar in Iceland was
nineteen feet in diameter, and fometimes rofe to the height of ninety-two feet. On
cooling it depofited a filiceous matter or chalcedony forming a bafon round its bafe.
T'he heat of this water before it rofe out of the earth could not be afcertained, as water
loofes all its heat above 212 (as foon as it is at liberty to expand) by the exhalation of a
part, but the flinty bafon which is depofited from it fhews that water with great degrees
of heat will diffolve filiceous matter. Van Troil's Letters on Iceland.  Since the above
account in the year 1780 this part of Iceland has been deftroyed by an earthquake or
covered with lava, which was probably effected by the force of aqueous fteam, a greater
quantity of water falling on the fubterraneous fires than could efcape by the antient
outlets and generating an increafed quantity of vapour. For the difperfion of conta-
gious vapours from volcanos fee an account of the Harmattan in the notes on Chunda,

Yol IL
2
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Pour’d from red noftrils, with her {calding breath,
A boiling deluge o’er the blafted heath ;
And, wide in air, in mifty volumes hurl’d
Contagious atoms o’er the alarmed world ;
Nvumpus! vour bold myriads broke the infernal fpell, 155
And crufh’d the Sorcerefs in her flinty cell.

2. ¢ Where with {oft fires in unextinguifh’'d urns,
Cauldron’d in rock, innocuous Lava burns ;
On the bright lake vour gelid hands diftil
In pearly fhowers the parfimonious rill ; 160
And, as aloft the curling vapours rife
Through the cleft roof, ambitious for the fkies,
In vaulted hills condenfe the tepid fteams,
And pour to Heavta the medicated ftreams.

—So in green vales amid her mountains bleak 165

BuxTonia {miles, the Goddefs-Nymyh of Peak ;

Buxtania fmiles, 1. 166. Some arguments are mentioned in the note on Fucus Vo, IL.
to (hew that the warm fprings of this country do not arife from the decompofition of

pyrites near the {urface of the earth, but that they are produced by fteam rifing up the
Part L
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Deep in warm waves, and pebbly baths fhe dwells,

And calls Hyckia to her fainted wells.

¢ Hither in {portive bands bright Devon leads
Graces and Loves from Chatfworth’s flowery meads.— 170
Charm’d round the Nymrn, they climb the rifted rocks ;
And fteep in mountain-mift their golden locks ;
On venturous ftep her fparry caves explore,
And light with radiant eyes her realms of ore;
—Oft by her bubbling founts, and fhadowy domes, 175
In gay undrefs the fairy legion roams,
Their dripping palms in playful malice fill,
Or tafte with ruby lip the {parkling rill ;
Croud round her baths, and, bending o’er the fide,
Unclalp’d their {fandals, and their zones untied, 180
Dip with gay fear the fhuddering foot undrefs’d,
And quick retra& it to the fringed veft;

filfures of the mountains from great depths, owing to water falling on fubterraneous fires,
and that this fteam is condenfed between the firata of the incumbent mountains and col-
lected into fprings. For further proofs on this fubject the reader is referred to a Letter
from Dr, Darwin in Mr. Pilkington’s View of Derbythire, Vol.I. p. 256.
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Or cleave with brandifh’d arms the lucid ftream,
And fob, their blue eyes twinkling in the fteam.
—High o’er the chequer’d vault with tranfient glow 185
Bright luftres dart, as dafh the waves below ;
And Echo’s fweet refponfive voice prolongs
The dulcet tumult of their filver tongues.—
O’er their fluth’d cheeks uncurling treffes flow,
And dew-drops glitter on their necks of fnow ; igo
Round each fair Nymph her dropping mantle clings,
And Loves emerging fhake their fhowery wings.

And 3B, their blue eyes. 1. 184. The bath at Buxton being of 82 degrees of heat is
called a warm bath, and is fo compared with common {pring-water which poffefles but
48 degrees of heat, but is neverthelefs a cold bath compared to the heat of the body
which is 8. On going into this bath there is therefore always a chill perceived at the
firlt immerfion, but after having been in it 2 minute the chill ceafes and a fenfation of
warmth fucceeds though the body continues to be immerfed in the water. The caufe of
this curious phenomenon is to be looked for in the laws of animal fenfation and not from
any properties of heat. When a perfon goes from clear day-light into an obfcure room
for a while it appears gloomy, which gloom however in a little time ceafes, and the de-
ficiency of light becomes no longer perceived. 'This is not folely owing to the enlarge-
ment of the iris of the eye, fince that is performed in an inftant, but to this law of fen-
fation, that when a lefs flimulus is applied (within certain bounds) the fenfibility increafes.
T'hus at going into a bath as much colder than the body as that of Buxton, the diminu-
tion of heat on the fkin is at firft perceived, but in about a minute the fenfibility to heat
increafes and the nerves of the fkin are equally excited by the leflened ftimulus. The
fenfation of warmth at emerging from a cold-bath, and the pain called the hot-ach, after
the hands have been immerfed in fnow, depend on the fame principle, viz. the increafed
fenfibility of the fkin after having been previouily expofed to a ftimulus lefs than ufual.

52
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¢ Here oft her Lorp furveys the rude domain,
Fair arts of Greece triumphant in his train ;
Lo! as he fteps, the column’d pile afcends, 195
The blue roof clofes, or the crefcent bends;
New woods afpiring clothe their hills with green,
Smooth flope the lawns, the grey rock peeps between ;
Relenting Nature gives her hand to Tafte,
And Health and Beauty crown the laughing wafte. 200

VI. ¢ Nywmeus! vour bright {quadrons watch with
chemic eyes
The cold-elaftic vapours, as they rife;
With playful force arreft them as they pafs,
And to pure AR betroth the faming Gas.

Here oft ber Lord. 1. 193.  Alluding to the magnificent and beautiful crefcent, and
fuperb ftables lately erected at Buxton for the accomodation of the company by the
Duke of Devonthire ; and to the plantations with which he has decorated the furround-
ing mountains.

And 1o pure air. 1. 204. Until very lately water was efteemed a fimple element, nor
are all the moft celebrated chemilts of Europe yet converts to the new opinion of its de-
compofition. Mr. Lavoifier and others of the French fchool have meoft ingenioufly
endeavoured to fhew that water confifts of pure air, called by them oxygene, and of
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Round their tranflucent forms at once they fling 205

Their rapturous arms, with filver bofoms cling ;

In fleecy clouds their fluttering wings extend,
Or from the fkies in lucid fhowers defcend ;

Whence rills and rivers owe their fecret birth,

And Ocean’s hundred arms infold the earth, 210

¢ So, robed by Beauty’s Queen, with {fofter charms
Sarurnia woo'd the Thunderer to her arms ;
O’er her fair limbs a veil of light fhe fpread,
And bound a ftarry diadem on her head$

inflammable air, called hydrogene, with as much of the matter of heat, or calorique, as is
neceffary to preferve them in the form of gas. Gas is diftinguithed from fteam by its
preferving its elafticity under the preflure of the atmofphere, and in the greateft degrees of
cold yet known. The hiftorvy of the progrefls of this great difcovery is detailed in the
Memoires of the Royal Academy for 1781, and the experimental proofs of it are
delivered in Lavoifier’s Elements of Chemiftry. The refults of which are that water
confifts of eighty-five parts by weight of oxygene, and fifteen parts by weight of
hydrogene, with a fufficient quantity of Calorique. Not only numerous chemical phe-
nomena, but many atmofpherical and vegetable faéts receive clear and beautiful eluci-
dation from this important analyfis. In the atmofphere inflammable air is probably per-
petually uniting with vital air and producing moifture which defcends in dews and
fhowers, while the growth of vegetables by the affiftance of light is perpetually again
decompofing the water they imbibe from the earth, and while they retain the inflam-
mable air for the formation of oils, wax, honey, refin, &c. they give up the vital air to
replenifh the atmofphere.
2
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Long braids of pearl her golden treffes grac’d, 21§
And the charm’d Cestus fparkled round her waift.
—Raifed o’er the woof, by Beauty’s hand inwrought,
Breathes the foft Sigh, and glows the enamour’d Thought ;
Vows on light wings fucceed, and quiver’d Wiles,
Afluafive Accents, and feduéive Smiles. 220
—Slow rolls the Cyprian car in purple pride,
And, fteer’d by Love, afcends admiring Ide;
Climbs the green {lopes, the nodding woods pervades,
Burns round the rocks, or gleams amid the fhades.—
Glad Zepuvr leads the train, and waves above 225
The barbed darts, and blazing torch of Love;
Reverts his fmiling face, and paufing flings
Soft fhowers of rofes from aurelian wings.
Delighted Fawns, in wreathes of flowers array’d,

With tiptoe Wood-Boys beat the chequer’d glade ; 230

And fleer’d by lve. 1. 222. The younger love, or Cupid, the fon of Venus, owes
his exiftence and his attributes to much later times than the Eros, or divine love,
mentioned in Canto I. fince the former is no where mentioned by Homer, though

fo many apt opportunities of introducing him occur in the works of that immortal
bard. Bacon.
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Alarmed Naiads, rifing into air,
Lift o’er their filver urns their leafy hair ;
Each to her oak the bafhful Dryads fhrink,
And azure eyes are feen through every chink.
—Love culls a flaming fhaft of broadeft wing, 235
And refts the fork upon the quivering ftring ;
Points his arch eye aloft, with fingers ftrong
Draws to his curled ear the filken thong ;
Loud twangs the fteel, the golden arrow flies,
Trails a long line of luftre through the fkies ; 240
¢ "Tis done!” he fhouts, ¢ the mighty Monarch feels!”
And with loud laughter thakes the filver wheels ;
Bends o'er the car, and whirling, as it moves,
His loofen’d bowftring, drives the rifing doves.
—Pierced on his throne the ftarting Thunderer turns, 245
Melts with foft fighs, with kindling rapture burns ;
Clafps her fair hand, and eyes in fond amaze
The bright Intruder with enamour’d gaze.
““ And leaves my Goddefs, like a blooming bride,
¢ The fanes of Argos for the rocks of Ide? 250
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‘¢ Her gorgeous palaces, and amaranth bowers,
¢ For cliff-top’d mountains, and aerial towers
He faid ; and, leading from her ivory feat
The blufhing Beauty to his lone retreat,
Curtain’d with night the couch imperial f{hrouds, 255
And refts the crimfon cufhions upon clouds.—

Earth feels the grateful influence from above,

Sighs the foft Air, and Ocean murmurs love ;
Etherial Warmth expands his brooding wing,
And in ftill fhowers defcends the genial Spring. 260

VII. ¢ Nvmpus or aquaTtic Taste! whofe placid {mile
Breathes f{weet enchantment o'er Brirannia’s ifle;
Whofe fportive touch in fhowers refplendent flings
Her lucid cataraéts, and her bubbling {prings ;
Through peopled vales the liquid filver guides, = 265

And {wells in bright expanfc her freighted tides.

And in Jlill fhowers. 1. 260. The allegorical interpretation of the very antient
mythelogy which fuppofes Jupiter to reprefent the fuperior part of the atmofphere
or ether, and Juno the inferior air, and that the conjunétion of thefe two produces
vernal fhowers, as alluded to in Virgil's Georgics, is fo analogous to the prefent
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You with nice ear, in tiptoe trains, pervade
Dim walks of morn or evening’s filent fhade
Join the lone Nightingale, her woods among,
And roll your rills fymphonious to her {fong ; 270
Therough fount-full dells, and wave-worn valleys move,
And tune their echoing waterfalls to love ;
Or catch, attentive to the diftant roar,

The paufing murmurs of the dafhing fhore ;
Or, as aloud fhe pours her liquid ftrain, 275

Purfue the Nereip on the twilight main.

—Her playful Sea-horfe woos her foft commands,

Turns his quick ears, his webbed claws expands,

important difcovery of the production of water from pure air, or oxygene, and in-
flammable air, or hydrogene, (which from its greater levity probably refides over
the former,) that one fhould be tempted to believe that the very antient chemiils
of Egypt had difcovered the compofition of water, and thus reprefented it in their
hieroglyphic figures before the invention of letters.

In the paffage of Virgil Jupiter is called ether, and defcends in prolific thowers on
the bofom of Juno, whence the fpring fucceeds and all nature rejoices.

Tum pater omnipotens feecundis imbribus Ather
Conjugis in gremium lzte defcendit, et omnes
Magnus alit, magno commixtus corpore, fatus,
Virg. Georg. Lib. II. L. 325.

Her playful feaborfe. 1.277. Deferibed form an antique gem.
ParTL 1
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His watery way with waving volutes wins,
Or liftening librates on unmoving fins.
The Nymph emerging mounts her fcaly feat,
Hangs o’er his gloffy fides her filver feet,
With fnow-white hands her arching veil detains,
Gives to his {limy lips the flacken’d reins,
Lifts to the ftar of Eve her eye ferene,
And chaunts the birth of Beauty’s radiant Queen.—
O’er her fair brow her pearly comb unfurls
Her beryl locks, and parts the waving curls,
Each tangled braid with gliftening teeth unbinds
And with the floating treafure mufks the winds.—
Thrill’d by the dulcet accents, as fhe fings,
The rippling wave in widening circles rings ;
Night’s {hadowy forms along the margin gleam
With pointed ears, or dance upon the ftream ;
The Moon tranfported ftays her bright career,
And maddening Stars thoot headlong from the fphere.
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VIIL ¢ Nymrus! whofe fair eyes with vivid luftres glow
For human weal, and melt at human woe ;
Late as vou floated on your filver fhells,

Sorrowing and flow by Derwent’s willowy dells ;

Where by tall groves his foamy flood he fteers

3
O
Q

Through ponderous arches o’er impetuous wears,

By Dersy’s fhadowy towers refletive {weeps,

And gothic grandeur chills his dufky deeps ;

You pearl’d with Pity’s drops his velvet fides, 305
Sigh’d in his gales, and murmur’d in his tides,

Waved o’er his fringed brink a deeper gloom,

And bow’d his alders o’er MiLcEnA’s tomb.

¢ Oft with {weet voice She led her infant-train,
Printing with graceful ftep his {pangled plain, 310
Explored his twinkling fwarms, that {wim or fly,
And mark’d his florets with botanic eye.—

O’er Milesna’s tomb. 1. 308. In memory of Mrs. French, a lady who to many
other elegant accomplifhments added a proficiency in botany and natural hiftory.
L
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¢ Sweet bud of Spring | how frail thy tranfient bloom,
‘¢ Fine film,” fhe cried, ¢ of Nature's faireft loom !
¢ Soon Beauty fades upon its damafk throne !"— 315
—Unconf{cious of the worm, that mined her own |—
—Pale are thofe lips, where foft carefles hung,
Wan the warm cheek, and mute the tender tongue,
Cold refts that feeling heart on Derwent's fhore,

And thofe love-lighted eye-balls roll no more ! 320

IX. ¢ Your virgin trains on Brinprey’s cradle {miled,
And nurfed with fairy-love the unletter'd child,
Spread round his pillow all your fecret fpells,
Pierced all your {prings, and opend all your wells.—
As now on grafs, with glofly folds reveal'd, 325

Glides the bright ferpent, now in flowers conceald ;

On Brindley’s cradle fmiled. 1. 321. The life of Mr. Brindley, whofe great abilities
in the conftruction of canal navigation were called forth by the patronage of the Duke
of Bridgwater, may be read in Dr. Kippis's Biographia Britannica, the excellence of
his genius is vifible in every part of this ifland. He died at Tumnhurft in Staffordfhire
in 1772, and ought to have a monument in the cathedral church at Lichfield.
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Far fhine the fcales, that gild his finuous back,
And lucid undulations mark his track ;
So with ftrong arm immortal BrinpLEY leads
His long canals, and parts the velvet meads; 3130
Winding in lucid lines, the watery malfs
Mines the firm rock, or loads the deep morafs,
With rifing locks a thoufand hills alarms,
Flings o’er a thoufand ftreams its filver arms,
Feeds the long vale, the nodding woodland laves, 335
And Plenty, Arts, and Commerce freight the waves.
—Nvyumeus ! who erewhile round Brinprey’s early bier
On {now-white bofoms thower’d the inceflant tear,
Adorn his tomb !|—oh, raife the marble buft,
Proclaim his honours, and prote& his duft ] 340
With urns inverted, round the facred fhrine
Their ozier wreaths let weeping Naiads twine ;
While on the top Mecaanic Genius ftands,

Counts the fleet waves, and balances the lands.
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X. “ Nymrus! vou firft taught to pierce the fecret caves
Of humid earth, and lift her ponderous waves; 346
Bade with quick ftroke the {liding pifton bear
The viewlefs columns of incumbent air ;—

Prefs’d by the incumbent air the floods below,

Through opening valves in foaming torrents flow, 3350
Foot after foot with leflen’d impulfe move,

And rifing feek the vacancy above.—

So when the Mother, bending o’er his charms,

Clafps her fair nurfeling in delighted arms ;

Lift Ler ponderous waves. 1. 346. The invention of the pump is of very antient
date, being afcribed to one Ctefebes an Athenian, whence it was called by the Latins
machina Ctefebiana; but it was long before it was known that the afcent of the pifton
lifted the fuperincumbent column of the atmofphere, and that then the preffure of
the forrounding air on the furface of the well below forced the water up into the
vacuum, and that on that account in the common lifting pump the water would rife
only about thirty-five feet, as the weight of fuch a column of water was in general an
equipoile to the furrounding atmofphere. The foamy appearance of water, when the
preffure of the air over it is diminifhed, is owing to the expanfion and efcape of the air
previoully diffolved by it, or exifting in its pores. When a child firft fucks it only
prefles or champs the teat, as obferved by the great Harvey, but afterwards it learns to
make an incipient vacuum in its mouth, and aéts by removing the preffure of the atmo-
iphere from the nipple, like a pump.
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Throws the thin kerchief from her neck of fnow,
And half unveils the pearly orbs below ; 356
With fparkling eye the blamelefs Plunderer owns
Her {foft embraces, and endearing tones,
Seeks the falubrious fount with opening lips,
Spreads his inquiring hands, and {miles, and fips. = 360

¢ ConnvusraL Far! whom no fond tranfport warms
To lull your infant in maternal arms ;
Who, blefs’d in vain with tumid bofoms, hear
His tender wailings with unfeeling ear ;
The foothing kifs and milky rill deny 365
To the {weet pouting lip, and gliftening eye |—
Ah! what avails the cradle’s damatk roof,
The eider bolfter, and embroider’d woof |—
Oft hears the gilded couch unpity’d plains,
And many a tear the taffel'd cufhion ftains! 370

Ab! what evails. 1. 367. From an elegant little poem of Mr. Jerningham’s intitled
I Latte, exhorting ladies to nurfe their own children,



[ r44 ]
No voice {o {weet attunes his cares to reft,
So foft no pillow, as his Mother’s breaft |—
—Thus charm’d to fweet repofe, when twilight hours
Shed their foft influence on celeftial bowers,
The Cherub, Innocence, with {mile divine 3758

Shut his white wings, and {leeps on Beauty’s fhrine.

XI. ¢ From dome to dome when flames infuriate climb,
Sweep the long ftreet, inveft the tower {ublime ;
Gild the tall vanes amid the aftonifh’d night,
And reddening heaven returns the fanguine light; 380
While with vaft firides and briftling hair aloof
Pale Danger glides along the falling roof’;
And Giant Terror howling in amaze
Moves his dark limbs acrofs the lurid blaze.
Nywmpus ! vyou firft taught the gelid wave to rife, 385

Hurl’d in refplendent arches to the fkies ;

Hurld in refplendent arches. 1. 386. The addition of an air-cell to machines for
raifing water to extinguilh fire was firft introduced by Mr. Newtham of London, and
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In iron cells condenfed the airy {pring,
And imp’d the torrent with unfailing wing ;
—On the fierce flames the thower impetuous falls,
And fudden darknefs throuds the fhatter’d walls; 390

Steam, {moak, and duft in blended volumes roll,

And Night and Silence repoflefs the Pole.—

¢¢ Where were ye, Nymeus ! in thofe difafterous hours,
Which wrap’d in flames Aucusta’s finking towers ?
Why did ye linger in your wells and groves, 395

When fad Woopmason mourn’d her infant loves ?

is now applied to fimilar engines for wathing wall-trees in gardens, and to all kinds of
forcing pumps, and might be applied with advantage to lifting pumps where the water
15 brought from a great diftance horizontally. Another kind of machine was invented
by one Greyl, in which a veffel of water was every way difperfed by the explofion of
gun-powder lodging in the centre of it, and lighted by an adapted match; from this
idea Mr. Godfrey propofed a water-bomb of fimilar conftruétion. Dr. Hales to prevent
the fpreading of fire propofed to cover the floors and flairs of the adjoining houfes with
earth ; Mr. Hartley propofed to prevent houfes from taking fire by covering the cieling
with thin iron-plates, and Lord Mahon by a bed of coarfe mortar or plaifter between
the cieling and floor above it. May not this age of chemical feience difcover fome
method of injefting or foaking timber with lime-water and afterwards with vitriolic
acid, and thus fill its pores with alabafter? or of penetrating it with filiceous matter,

by procefies fimilar to thofe of Bergman and Achard ! See Cronftadt’s Mineral. 2d. edit.
Vol I. p. 222.

Woodmafem, Melefrworth. 1. 396, The hiftories of thefe unfortunate families may
be feen in the Annual Regifter, or in the Gentleman’s Magazine.
ParT L U
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When thy fair Daughters with unheeded fcreams,
Ill-fated MoLesworTH ! call’'d the loitering ftreams P—
The trembling Nymph on bloodlefs fingers hung
Eyes from the tottering wall the diftant throng, 400
With ceafelefs fhrieks her {leeping friends alarms,
Drops with finged hair into her lover’s arms.—
The illumin’d Mother {feeks with footfteps fleet,
Where hangs the fafe balcony o’er the ftreet,
Wrap’d in her fheet her youngeft hope {ufpends, 405
And panting lowers it to her tiptoe friends ;
Again fhe hurries on affe&ion’s wings,
And now a third, and now a fourth, fhe brings ;
Safe all her babes, fhe fmooths her horrent brow,
And burfts through bickering flames, unfcorch’d, below.
So, by her Son arraign’d, with feet unfhod ATT

O’er burning bars indignant Emma trod.

¢« E’en on the day when Youth with Beauty wed,

The flames furprized them in their nuptial bed ;—
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Seen at the opening fath with bofom bare, 415
With wringing hands, and dark dithevel’d hair,
The blufhing Beauty with diforder’d charms
Round her fond lover winds her ivory arms ;
Beat, as they clafp, their throbbing hearts with fear,
And many a kifs is mix’d with many a tear ;— 420
Ah me! in vain the labouring engines pour
Round their pale limbs the ineffeual thower |—
—Then crafh’d the floor, while finking crouds retire,
And Love and Virtue funk amid the fire | —
With piercing {creams affli¢ted ftrangers mourn, 425

And their white afhes mingle in their urn.

XII. “ Perrucip Forms ! whofe cryftal bofoms fhow
The fhine of welfare, or the thade of woe;
Who with foft lips falute returning Spring,
And hail the Zephyr quivering on his wing ; 430
Or watch, untired, the wintery clouds, and fhare
With fireaming eyes my vegetable care;
Uz
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Go, fhove the dim mift from the mountain’s brow,
Chafe the white fog, which floods the vale below ;
Melt the thick {fnows, that linger on the lands, 435
And catch the hailftones in your little hands;
Guard the coy bloffom from the pelting thower,
And dafh the rimy {pangles from the bower ;
From each chill leaf the filvery drops repel,

And clofe the timorous floret’s golden bell. 44.0

Shove the dim mifl. 1. 433. See note on 1. 20 of this Canto.
Catcly the bail-flones. 1. 436. See note on . 15 of this Canto.

From each chill leaf. 1. 439. The upper fide of the leaf is the organ of vegetable
refpiration, as explained in the additional notes, No XXXVII, hence the leaf is liable
* to injury from much moifture on this furface, and is deftroyed by being fmeared with

oil, in thefe refpefts refembling the lungs of animals or the fpiracula of infefts. To
prevent thefe injuries fome leaves repel the dew-drops from their upper furfaces as thofe
of cabbages; other vegetables clofe the upper furfaces of their leaves together in the
night or in wet weather, as the fenfitive plant; others only hang their leaves downwards

fo as to thoot the wet from them, as kidney-beans, and many trees. See note on 1. 18
of this Canto.

Golden bell. 1. 440. ‘There are mufcles placed about the footftalks of the leaves
or leaflets of many plants, for the purpofe of clofing their upper furfaces together, or
of bending them down fo as to thoot off the fhowers or dew-drops, as mentioned in the
prececding note.  The claws of the petals or of the divifions of the calyx of many
flowers are furnithed in a fimilar manner with mufcles, which are exerted to open or
clofe the corol and calyx of the flower as in tragopogon, anemone. This ation of
opening and clofing the leaves or flowers does not appear to be produced fimply by
irritation on the mufcles themfelves; but by the conneétion of thofe mufcles with a
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< So fhould young SymearTsY, in female form,
Climb the tall rock, {pe@atrefs of the ftorm ;
Life’s finking wrecks with fecret fighs deplore,
And bleed for others’ woes, Herfelf on fhore ;
To friendlefs Virtue, gafping on the ftrand, 446
Bare her Warm heart, her virgin arms expand,

Charm with kind looks, with tender accents cheer,

And pour the {weet confolatory tear;
Grief’s curelefs wounds with lenient balms aflwage,

Or prop with firmer ftaff the fteps of Age; 450

fenfitive fenforium or bran exifting in each individual bud or flower. 1ft. Becaufe
many flowers clofe from the defeét of ftimulus, not by the excefs of it, as by darknefs,
which is the abfence of the ftimulus of light; or by cold, which is the abfence of the
ftimulus of heat. Now the defect of heat, or the abfence of food, or of drink, affeits
our jfenfations, which had been previoufly accuftomed to a greater quantity of them;
but a mufcle cannot be faid to be ftimulated into adtion by a defect of ftimulus.
2. Becaufe the mulcles around the footftalks, of the fubdivifions of the leaves of the
fenfitive plant are exerted when any injury is offered to the other extremity of the leaf,
and fome of the ftamens of the flowers of the clafs Syngenefia contract themfelves
when others are irritated. See note on Chondrilla, Vol. II. of this work.

From this circumitance the contraftion of the mulfcles of vegetables feems to depend
on a difagreeable femfation in fome diftant part, and not on the irritation of the mulcles
themfelves. Thus when a particle of duft ftimulates the ball of the eye, the eye-lids
are inftantly clofed, and when too much light pains the retina, the mulfcles of the iris
contraét its aperture, and this not by any conneétion or confent of the nerves of thofe
parts, but as an effort to prevent or to remove 2 difagreeable fenfation, which evinces
that vegetables are endued with fenfation; or that each bud has.a common fenforium,
and is furnifhed with a brain or a central place where its nerves were conneéted.
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The lifted arm of mute Defpair arreft,
And fnatch the dagger pointed to his breaft ;
Or lull to flumber Envy’s haggard mien,
And rob her quiver’d fhafts with hand unfeen.
—Sound, Nywmeus or Hevicon! the trump of Fame,
And teach Hibernian echoes Jowes’s name; 456
Bind round her polifh’d brow the civic bay,
And drag the fair Philanthropift to day.—
So from fecluded fprings, and fecret caves,
Her Liffy pours his bright meandering waves, 460
Cools the parch’d vale, the fultry mead divides,
And towns and temples ftar his thadowy fides.

XIII. ¢¢ Cavr vour light legions, tread the fwampy heath,
Pierce with fharp fpades the tremulous peat beneath ;

With colters bright the rufthy {fward bife&, 4635
And in new veins the gufhing rills dire& ;—

Fones’s name. 1. 456. A young lady who devotes a great part of an ample fortune
to well chofen acts of fecret charity. 2



[ 5y,
So flowers fhall rife in purple light array’d,
And bloflom’d orchards ftretch their filver fhade;
Admiring glebes their amber ears unfold,
And Labour {leep amid the waving gold. 470

“ Thus when young Hercures with firm difdain
Braved the foft fmiles of Pleafure’s harlot train ;
To valiant toils his forceful limbs aflign’d,
And gave to Virtue all his mighty mind,
Fierce Acusrous rufh’d from mountain-caves, 475
O’er fad Etolia pour’d his wafteful waves,
O’er lowing vales and bleating paftures roll’d,
Swept her red vineyards, and her glebes of gold,
Mined all her towns, uptore her rooted woods,

And Famine danced upon the fhining floods. 480

Fierce Achelous. 1. 475. The river Achelous deluged Etolia, by one of its branches
or arms, which in the antient languages are called horns, and produced famine through-
out a great tract of country, this was reprefented in hieroglyphic emblems by the
winding courfe of a ferpent and the roaring of a bull with large horns. Hercules, or
the emblem of firength, ftrangled the ferpent, and tore off one horn from the bull; that
is, he ftopped and turned the courfe of one arm of the river, and reftored plenty to the
country. Wheace the antient emblem of the horn of plenty. Diét par M. Danet.
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The youthful Hero feized his curled creft,
And dafh’d with lifted club the watery Peft;
With waving arm the billowy tumult quell’d,
And to his courfe the bellowing Fiend repell’d.

¢ Then to a Snake the finny Demon turn’d
His lengthen’d form, with fcales of filver burn’d;
Lafh’d with refiftlefs fweep his dragon-train,
And fhot meandering o’er the affrighted plain.
The Hero-God, with giant fingers clafp’d
Firm round his neck, the hifling monfter grafp’d;
With ftarting eyes, wide throat, and gaping teeth,

Curl his redundant folds, and writhe in death.

¢ And now a Bull, amid the flying throng
The grifly Demon foam’d, and roar’d along ;
With filver hoofs the flowery meadows {purn’d,

Roll’d his red eye, his threatening antlers turn’d.

485
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Dragg’d down to earth, the Warrior’s vitor-hands
Prefs’d his deep dewlap on the imprinted fands;
Then with quick bound his bended knee he fix'd
High on his neck, the branching horns betwixt, 500
Strain'd his ftrong arms, his finewy fhoulders bent,
And from his curled brow the twifted terror rent.
—Pleafed Fawns and Nymphs with dancing ftep applaud,
And hang their chaplets round the refting God ;
Link their foft hands, and rear with paufing toil 505
The golden trophy on the furrow'd foil 5
Fill with ripe fruits, with wreathed flowers adorn,

And give to PLEnTY her prolific horn.

XIV. ¢ On Spring’s fair lap, ceruLEAN SisTERs ! pour
From airy urns the fun-illumined fhower, 510
Feed with the dulcet drops my tender broods,

Mellifluous flowers, and aromatic buds

Hang from each bending grafs and horrent thorn

The tremulous pearl, that glitters to the morn;

Dragg’d dewn to earth, L. 497, Delcribed from an antique gem,
Part L X
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Or where cold dews their fecret channels lave, 515
And Earth’s dark chambers hide the ftagnant wave,
O, pierce, yE Nymrus! her marble veins, and lead
Her guthing fountains to the thirfty mead ;
Wide o'er the fhining vales, and trickling hills
Spread the bright treafure in a thoufand rills. 520
So fhall my peopled realms of Leaf and Flower

Exult, inebriate with the genial fhower ;

Spread the bright treafure. 1 520, The pradtice of flooding lands long in ufe in
China has been but lately introduced into this country. Befides the fupplying water
to the herbage in dryer feafons, it feems to defend it from froft in the early part of the
year, and thus doubly advances the vegetation. The waters which rife from fprings
pafling through marl or limeftone are replete with calcareous earth, and when thrown
over moraffes they depofit this earth and incruft or confolidate the morafs. This kind
of earth is depofited in great quantity from the fprings at Matlock bath, and fupplies the
foft porous limeftone of which the houfes and walls are there conftrufted; and has
formed the whole bank for near a mile on that fide of the Derwent on which they
ftand.

The water of many {prings contains much azotic gas, or phlogiftic air, befides car-
bonic gas, or fixed air, as that of Buxton and Bath; this being fet at liberty may more
readily contribute to the production of nitre by means of the putrefcent matters which
it is expofed to by being fpread upon the furface of the land; in the fame manner as
frequently turning over heaps of manure facilitates the nitrous procefs by imprifoning
atmofpheric air in the interftices of the putrefcent materials. Water arifing by land-
floods brings along with it much of the moft foluble parts of the manure from the
higher lands to the lower ones. River-water in its clear ftate and thofe {prings which
are called foft are lefs beneficial for the purpofe of watering lands, as they contain lefs
earthy or faline matter; and water from diffolving fiow from its flow folution brings
but little earth along with it, as may be feen by the comparative clearnels of the water of
mow-floods,
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Dip their long trefles from the mofly brink,
With tufted roots the glafly currents drink ;
Shade your cool manfions from meridian beams, 525

And view their waving honours in your ftreams.

¢« Thus where the veins their confluent branches bend,
And milky eddies with the purple blend ;
The Chyle’s white trunk, diverging from its fource,
Seeks through the vital mafs its fhining courfe ; 530
O’er each red cell, and tiffued membrane {preads
In living net-work all its branching threads ;
Maze within maze its tortuous path purfues,
Winds into glands, inextricable clues ;
Steals through the ftomach’s velvet fides, and fips 535
The filver furges with a thoufand lips ;

Fills each fine pore, pervades each flender hair,
And drinks falubrious dew-drops from the air.

¢ Thus when to kneel in Mecca’s awful gloom,

Or prefs with pious kifs Medina’s tomb, 540
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League after league, through many a lingering day,
Steer the {wart Caravans their {ultry way ;
O’er fandy waftes on gafping camels toil,
Or print with pilgrim-fteps the burning foil ;
If from lone rocks a {parkling rill defcend, 545
O’er the green brink the kneeling nations bend,

Bathe the parch’d lip, and cool the feverifh tongue,

And the clear lake refle@s the mingled throng.”

Tue Gobpess pausep,—the liftening bands awhile
Still feem to hear, and dwell upon her fmile; 550
Then with foft murmur fweep in lucid trains
Down the green flopes, and o’er the pebbly plains,

To each bright ftream on filver fandals glide,

Reflective fountain, and tumultuous tide.

So fhoot the Spider-broods at breezy dawn 555
Their glittering net-work o’er the autumnal lawn ;
From blade to blade conne& with cordage fine

The unbending grafs, and live along the line ;
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Or bathe unwet their oily forms, and dwell

With feet repulfive on the dimpling well. 560

So when the North congeals his watery mals,
Piles high his fnows, and floors his feas with glaiﬁ;
While many a Month, unknown to warmer rays,
Marks its {low chronicle by lunar days
Stout youths and ruddy damfels, {portive train, 565
Leave the white foil, and rufh upon the main ;
From ifle to ifle the moon-bright fquadrons ftray,
And win in eafy curves their graceful way ;
On ftep alternate borne, with balance nice

Hang o’er the gliding fteel, and hifs along the ice. 3570
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Argument of the Fourth Canto.

|

A DDRESS to the Sylphs. 1. Trade-winds. Monfoons.
N. E. and §. W. winds. Land and fea breezes. Irregular
winds. 9. II. Production of vital air from oxygene and light.
The marriage of Cupid and Pfyche. 25. III 1. Syroc. Simoom.
Tornado. 63. 2. Fog. Contagion. Story of Thyrfis and
Aegle. Love and Death. 79. IV. 1. Barometer. Air-pump. 127.
2. Air-balloon of Mongulfier. Death of Rozier. Icarus. 143.
V. Difcoveries of Dr. Prieftley. Evolutions and combinations of
pure air. Rape of Proferpine. 165. VI. Sea-balloons, or houfes
conftructed to move under the fea. Death of Mr, Day. Of
Mr. Spalding. Of Captain Pierce and his Daughters. 195.
VII. Sylphs of mufic. Cecelia finging. Cupid with a lyre
riding upon a lion. 233. VIII. Deftruction of Senacherib’s army
by a peftilential wind. Shadow of Death. 263. IX. 1. Wilh
to pollefs the fecret of changing the courfe of the winds. 305.
2. Monfter devouring air fubduéd by Mr. Kirwan. 321. X. 1. Seeds
fufpended in their pods. Stars difcovered by Mr. Herfchel. De-
ftruction and refufcitation of all things. 351. 2. Seeds within
feeds, and bulbs within bulbs. Picture on the retina of the eye.
Concentric ftrata of the earth. The great feed. 381. 3. The
root, pith, lobes, plume, calyx, coral, fap, blood, leaves refpire
and abforb light. The crocodile in its egg. 409. XI. Opening
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of the flower. The petals, ftyle, anthers, prolific duft. Tranf-
mutation of the filkworm. 441. XII. 1. Leaf-buds changed into
flower-buds by wounding the bark, or ftrangulating a part of
the branch. 461. 2. Ingrafting. Aaron’s rod pullulates. 477.
XIII. 1. Infetts on trees. Humming-bird alarmed by the fpider-
like apearance of Cyprepedia. 491. 2. Difeafes of vegetables.
Scratch on unnealed glafs. gr1. XIV. 1. Tender flowers. Ama-
ryllis, fritillary, erythrina, mimofa, cerea. §23. 2. Vines. Oranges.
Diana’s trees. Kew garden. The royal family. g41. XV. Of-
fering to Hygeia. §87. Departure of the Goddefs. 615.



THE

ECONOMY OF VEGETATION.

CANTO 1IV.

AS when at noon in Hybla’s fragrant bowers

Cacavia opens all her honey’d flowers ;

Cacalia gpens. 1. 2. The importance of the nefarium or honey-gland in the
vegetable economy is feen from the very complicated apparatus, which nature has
formed in fome flowers for the prefervation of their honey from infefls, as in the
aconites or monkfhoods; in other plants inftead of a great apparatus for its protettion
a greater fecretion of it is produced that thence a part may be fpared to the depredation
of infets. The cacalia fuaveolens produces fo much honey that on fome days it
may be f{melt at a great diftance from the plant. I remember once counting on one
of thefe plants befides bees of various kinds without number, above two hundred
painted butterflies, which gave it the beautiful appearance of being covered with

additional flowers.

Part L. Y
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Contending fwarms on bending branches cling,
And nations hover on aurelian wing ;
So round the Gopbpess, ere fhe {peaks, on high 5
Impatient Syrpus in gawdy circlets fly ;
Quivering in air their painted plumes expand,

And coloured fhadows dance upon the land.

I. ¢ Syrrus! vour light troops the tropic Winds confine,
And guide their ftreaming arrows to the Line; 10
While in warm floods ecliptic breezes rife,

And fink with wings benumb’d in colder fkies.

You bid Monfoons on Indian feas refide,

And veer, as moves the fun, their airy tide;

While fouthern gales o’er weftern oceans roll, 15
And Eurus fteals his ice-winds from the Pole.

Your playful trains, on fultry iflands born,

Turn on fantaftic toe at eve and morn ;

With foft fufurrant voice alternate {weep

Earth’s green pavilions and encircling deep. 20

The tropic winds, 1. 9. See additional notes, No. XXXIIL
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Or in itinerant cohorts, borne fublime
On tides of ether, float from clime to clime;
O’er waving Autumn bend your airy ring,

Or waft the fragrant bofom of the Spring.

II. «“ When Morn, efcorted by the dancing Hours,
O’er the bright plains her dewy luftre {fhowers ; 26
Till from her fable chariot Eve ferene
Drops the dark curtain o’er the brilliant {cene ;

You form with chemic hands the airy furge,

Mix with broad vans, with fhadowy tridents urge. 30
Svreus ! from each fun-bright leaf, that twinkling fhakes
O’er Earth’s green lap, or fhoots amid her lakes,

Your playful bands with fimpering lips invite,

And wed the enamour’d Oxvcene to LicuT.—

The enamour’d oxygene. 1. 34. The common air of the atmofphere appears by the
analyfis of Dr. Prieftley and other philofophers to confift of about three parts of an
elaftic fluid unfit for refpiration or combuftion, called azote by the French fchool, and
about one fourth of pure vital air fit for the fupport of animal life and of combuftion,
called oxygene. The principal fource of the azote is probably from the decompofition
of all vegetable and animal matters by putrefaction and combuftion; the principal

Y 2
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Round their white necks with fingers interwove, 35
Cling the fond Pair with unabating love;

Hand link’d in hand on buoyant ftep they rife,

And foar and gliften in unclouded fkies.

Whence in bright floods the ViTaL Air expands,

And with concentric fpheres involves the lands; 40
Pervades the fwarming feas, and heaving earths,

Where teeming Nature broods her myriad births ;

Fills the finc lungs of all that breathe or bud,

Warms the new heart, and dyes the gufhing blood ;

fource of vital air or oxygene is perhaps from the decompofition of water in the organs
of vegetables by means of the fun’s light. The difficulty of injefting vegetable veffels
feems to fthew that their perfpirative pores are much lefs than thofe of animals, and
that the water which conftitutes their perfpiration is fo divided at the time of its
exclufion that by means of the fun’s light it becomes decompofed, the inflammable air
or hydrogene, which is one of its conflituent parts, being retained to form the oil,
refin, wax, honey, &c. of the vegetable economy; and the other part, which united
with light or heat becomes vital air or oxygene gas, rifes into the atmofphere and
replenithes it with the food of life.

Dr. Prieftley has evinced by very ingenious experiments that the blood gives out
phlogifton, and receives vital air, or oxygene-gas by the lungs, And Dr. Crawford
has fhewn that the blood acquires heat from this vital air in refpiration. There is
however ftill a fomething more fubtil than heat, which muft be obtained in refpiration
from the vital air, a fomething which life can not exift a few minutes without, which
feems neceffary to the vegetable as well as to the animal world, and which as no or-
ganized veflels can confine it, requires perpetually to be renewed.  See note on Canto I,

1. 407.
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With Life’s firft fpark infpires the organic frame,
And, as it waftes, renews the fubtile flame.

¢ So pure, {o foft, with fiweet attraction fhone
Fair Psvcue, knecling at the ethereal throne ;
Won with coy {miles the admiring court of Jove,
And warm’d the bofom of unconquer’d Love.—
Beneath a moving fthade of fruits and flowers
Onward they march to HymeN’s facred bowers ;
With lifted torch he lights the feftive train,
Sublime, and leads them in his golden chain ;
Joins the fond pair, indulgent to their vows,

And hides with myftic veil their blufhing brows.

Round their fair forms their mingling arms they fling,

Meet with warm lip, and clafp with ruftling wing.—

45

50

55

Fair Pfyche. 1. 48. Defcribed from an antient gem on a fine onyx in pofiefflion
of the Duke of Marlborough, of which there is a beautiful print in Bryant’s Mythol.
Vol IL. p. 392. And from another antient gem of Cupid and Pfyche embracing, of

which there is a print in Spence’s Polymetis. p. 82.
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—Hence plaftic Nature, as Oblivion whelms

Her fading forms, repeoples all her realms ; 60
Soft Joys difport on purple plumes unfurl’d,

And Love and Beauty rule the willing world.

III. 1. ““Syreus! vour bold myriads on the withering

heath

Stay the fell Syroc’s fuffocative breath ;
Arreft Stmoom in his realms of fand, 65

The poifoned javelin balanced in his hand ;—

Repeoples all ber realms. 1. 6o.
Quz mare navigerum et terras frugiferentes
Concelebras; per te quoniam genus omne animantum
Concipitur, vifitque exortum lumina folis. Lucret.

Arrefl Simoom. 1. 65, * At eleven o'clock while we were with great pleafure con-
templating the rugged tops of Chiggre, where we expefted to folace ourfelves with
plenty of good water, Idris cried out with a loud voice, “fall upon your faces, for
here is the fimoom ! I faw from the 5. E. a haze come in colour like the purple part
of a rainbow, but not fo comprefled or thick; it did not occupy twenty yards in
breadth, and was about twelve feet high from the ground. It was a kind of a blufh
upon the air, and it moved very rapidly, for I fcarce could turn to- fall upon the
ground with my head to the northward, when I felt the heat of its current plainly
upon my face. We all lay flat upon the ground, as if dead, tll Idris told us it
was blown over. The meteor, or purple haze, which I faw was indeed paffed;
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Fierce on blue ftreams he rides the tainted air,
Points his keen eye, and waves his whiftling hair ;
While, as he turns, the undulating {oil

Rolls in red waves, and billowy deferts boil. =1

but the light air that flill blew was of heat to threaten fuffocation. For my part
I found diftindly in my breaft, that I had imbibed a part of it; nor was I free of
an afthmatic fenfation till I had been fome months in Italy.” Bruce’s Travels, Vol. IV,
P- 557-

It is difficult to account for the narrow track of this peftilential wind, which is faid
not to exceed twenty yards, and for its fmall elevation of twelve feet. A whirlwind will
pafs forwards, and throw down an avenue of trees by its quick revolution as it pafles,
but nothing like a whirling is defcribed as happening in thefe narrow ftreams of air, and
whirlwinds afcend to greater heights. There feems but one known manner in which
this channel of air could be effeted, and that is by eleétricity,

The volcanic origin of thefe winds is mentioned in the note on Chunda in Vol. II.
of this work; it muft here be added, that Profeflor Vairo at Naples found, that during
the eruption of Vefuvius perpendicular iron bars were eledtric; and others have obferved
fuffocating damps to attend thefe eruptions. Ferber’s Travels in Iraly, p. 133. And
laftly, that a current of air attends the paflage of electric matter, as is feen in prefenting
an eledirized point to the flame of a candle. In Mr. Bruce’s account of this fimoom, it
was in its courfe over a quite dry defert of fand, (and which was in confequence unable
to conduct an eleétric ftream into the earth beneath it,) to fome moift rocks at but a
few miles diftance; and thence would appear to be a fiream of eletricity from a volcana
attended with noxious air; and as the bodies of Mr. Bruce and his attendants were
infulated on the fand, they would not be fenfible of their increafed eledtricity, as it
pafled over them; to which it may be added, that a fulphurous or fuffocating lenfation
is faid to accompany flathes of lizhtning, and even firong fparks of artificial eletricity.
In the above account of the fimoom, a great rednefs in the air is faid to be a certain
fign of its approach, which may be occafioned by the eruption of flame from a diftant
voleano in thefe extenfive and impenetrable deferts of fand. See Note on L. 292 of this
Canto.
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You {eize TorNaDo by his locks of mift,
Burft his denfe clouds, his wheeling {pires untwift ;
Wide o’er the Weft when borne on headlong gales,
Dark as meridian night, the Monfter fails,
Howls high in air, and fhakes his curled brow, i
Lafhing with ferpent-train the waves below,
Whirls his black arm, the forked lightning flings,

And fhowers a deluge from his demon-wings.

2. “Syreus | with light fhafts vou pierce the drowly
Fog,
That lingering {lumbers on the fedge-wove bog, 8o
With webbed feet o’er midnight meadows creeps,

Or flings his hairy limbs on ftagnant deeps.

Tornade’s. 1. 71.  See additional notes, No. XXXIII.

On flagnant deeps. 1. B2.  All contagious miafmata originate either from animal
bodies, as thofe of the fmall pox, or from putrid morafles; thefe latter produce agues
in the colder climates, and malignant fevers in the warmer ones. The velcanic vapours
which caufe epidemic coughs, are to be ranked amonglt poifons, rather than amongft
the miafmata, which produce contagious difeales.
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You meet Conracion iffuing from afar,
And dafh the baleful conqueror from his car ;
When, Gueft of Deatu! from charnel vaults he fteals,

And bathes in human gore his armed wheels. 86

¢ Thus when the PLacus, upborne on Belgian air,

Look’d through the mift and fhook his clotted hair,

O’er fhrinking nations fteer’d malignant clouds,

And rain’d deftru&ion on the gafping crouds. Qo
The beauteous ZAcLE felt the venom’d dart,

Slow roll’d her eye, and feebly throbb’d her heart ;

Each fervid figh feem’d fhorter than the laft,

And ftarting Friendfhip fhunn’d her, as fhe pafs’d.
—With weak unfteady ftep the fainting Maid 93

Seeks the cold garden’s folitary {hade,

The Beauteous Egle. 1. g1. When the plague raged in Holland in 1636, a young
girl was feized with it, had three carbuncles, and was removed to a garden, where her
lover, who was betrothed to her, attended her as a nurfe, and flept with her as his wife.
He remained uninfe®ted, and fhe recovered, and was married to him. The ftory is
related by Vinc. Fabricius in the Mifc, Cur. Ann. IL Obf, 188,

Part I. Z
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Sinks on the pillowy mofs her drooping head,
And prints with lifelefs limbs her leafy bed.
—On wings of Love her plighted Swain purfues,
Shades her from winds, and fhelters her from dews,
Extends on tapering poles the canvas roof,
Spreads o’er the ftraw-wove matt the flaxen woof,
Sweet buds and blofioms on her bolfter ftrows,
And binds his kerchief round her aching brows ;
Sooths with foft kifs, with tender accents charms,
And clafps the bright Infe&ion in his arms.—
With pale and languid {miles the grateful Fair
Applauds his virtues, and rewards his care ;
Mourns with wet cheek her fair companions fled
On timorous ftep, or number’d with the dead ;
Calls to her bofom all its {catter’d rays,
And pours on Tryrsis the collected blaze ;
Braves the chill night, careffing and carefs’'d,
And folds her Hero-lover to her breaft.—
Lefs bold, Leanper at the dufky hour

Eyed, as he fwam, the far love-lighted tower ;

I00

105

110

II;
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Breafted with ftruggling arms the toffing wave,
And funk benighted in the watery grave.
Lefs bold, Togras claim’d the nuptial bed,
Where feven fond Lovers by a Fiend had bled ; 120
And drove, inftruéted by his Angel-Guide,
The enamour’d Demon from the fatal bride.—
—Svrers | while your winnowing pinions fan’d the air,
And fhed gay vifions o’er the {leeping pair ;
Love round their couch effufed his rofy breath, 125

And with his keener arrows conquer’d DeaTs.

IV. 1. ¢ You charm’d, indulgent Syrrus! their learned
toil,

And crown’d with fame your TorricirL, and BovLe ;

Torricell and Beyle. . 128. The preflure of the atmofphere was difcovered by
Torricelli, a difciple of Galileo, who had previoully found that the air had weight.
Dr. Hook and M. Du Hamel afcribe the invention of the air-pump to Mr. Boyle, who
however confeffes he had fome hints concerning its conftruction from De Guerick.
The vacancy at the fummit of the barometer is termed the Torricellian vacuum, and
the exhauited receiver of an air pump the Boylean vacuum, in honour of thefe two
philofophers.

The mift and defcending dew which appear at firft exhaufting the receiver of an
air-pump, are explained in the Phil. Tranf. Vol. LXXVIII. from the cold produced by

Z2
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Taught with {weet {miles, refponfive to their prayer,
The {pring and preflure of the viewlefs air. 130
—How up exhaufted tubes bright currents flow

Of liquid filver from the lake below,

Weigh the long column of the incumbent fkies,
And with the changeful moment fall and rife.

—How, as in brazen pumps the piftons move, I18

The membrane-valve fuftains the weight above ;

the expanfion of air. For a thermometer placed in the receiver finks fome degrees,
and in a very little time, as foon as a fufficient quantity of heat can be acquired from
the furrounding bodies, the dew becomes again taken up. See additional notes, No. VIL
Mr. Sauflure obferved on placing his hygrometer in a receiver of an air-pump, that
though en beginning to exhault it the air became milty, and parted with its meifture,
yet the hair of his hygrometer contraéted, and the inftrument pointed to greater drynefs.
This unexpefted occurrence is explained by M. Monge (Annales de Chymie, Tom. V.)
to depend on the want of the ufual preffure of the atmofphere to force the agueous
particles into the pores of the hair; and M. Sauflure fuppofes, that his veficular vapour
requires more time to be rediffolved, than is neceffary to dry the hair of his thermometer.
Effais fur 'Hygrom. p. 226. but I fufpect there is a lefs hypothetical way of underitanding
it; when a colder body is brought into warm and muoit air, (as a bottle of {pring-water
for inftance,) a fteam is quickly collefled on its furface; the contrary occurs when a
warmer body is brought into cold and damp air, it continues free from dew fo long as
it continues warm; for it warms the atmofphere around it, and renders it capable of
receiving inftead of parting with moifture. The moment the air becomes rarefied in the
receiver of the air-pump it becomes colder, as appears by the thermometer, and depofits
its vapour; but the hair of Mr. Sauflure’s hygrometer is now warmer than the air in
which it is immerfed, and in confequence becomes dryer than before, by warming the
air which immediately furrounds it, a part of its moifture evaporating along with its
hieat,
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Stroke follows ftroke, the gelid vapour falls,
And mifty dew-drops dim the cryftal walls ;
Rare and more rare expands the fluid thin,
And Silence dwells with Vacancy within.— 140
So in the mighty Void with grim delight

Primeval Silence reign’d with ancient Night.

2. ““ Syvreus | your foft voices, whifpering from the fkies,
Bade from low earth the bold MonGuLFIER rife §
Outftretch’d his buoyant ball with airy {pring, 145
And bore the Sage on levity of wing ;—

Where were ye, Svyreus! when on the ethereal main
Young Rosiere launch’d, and call’d your aid in vain ?
Fair mounts the light balloon, by Zephyr driven,

Parts the thin clouds, and fails along the heaven; 1g50

Yeung Rofiere launcl’d. 1. 148. M. Pilatre du Rofiere with a M. Romain rofe in a
balloon from Boulogne in June 1785, and after having been about a mile high for
about half an hour the balloon took fire, and the two adventurers were dafhed to pieces
on their fall to the ground. Mr. Rofiere was a philofopher of great talents and ativity,
joined with fuch urbanity and elegance of manners, as conciliated the affeftions of his
acquaintance and rendered his misfortune univerfally lamented. Annual Regifter for
1784 and 1785, p. 329. -
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Higher and yet higher the expanding bubble flies,
Lights with quick flath, and burfts amid the fkies.—
Headlong He rufhes through the affrighted air
With limbs diftorted, and difhevel’d hair,
Whirls round and round, the flying croud alarms, 155
And Deatn receives him in his fable arms!—
So erft with melting wax and loofen’d ftrings
Sunk haplefs Icarus on unfaithful wings ;
His {catter’d plumage danced upon the wave,
And forrowing Mermaids deck’d his watery grave; 160
O’er his pale corfe their pearly fea-flowers fhed,
And ftrew’d with crimfon mofs his marble bed ;
Struck in their coral towers the paufing bell,

And wide in ocean toll’d his echoing knell.

And wide in ocean. |. 164. Denfer bodies propagate vibration or found better than
rarer ones ; if two ftones be ftruck together under the water, they may be heard a mile
or two by any one whofe head is immerfed at that diftance, according to an experiment
of Dr. Franklin. If the ear be applied to one end of a long beam of timber, the ftroke
of a pin at the other end becomes fenfible; if a poker be fulpended in the middle of a
garter, each end of which is prefled againft the ear, the leaft percuffions on the poker
give great founds. And I am informed by laying the ear on the ground the tread of
a horfe may be difcerned at a great diftance in the night. The organs of hearing
belonging to fith are for this reafon much lefs complicated than of quadrupeds, as the
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V. ¢ Syrens! vou, retiring to fequefter’d bowers,

Where oft your PriesTLEY woos your airy powers, 166

fluid they are immerfed in fo much better conveys its vibrations. And it is probable
that fome fhell-fith which have twifted fhells like the cochlea and femicircular canals of
the ears of men and quadrupeds may have no appropriated organ for perceiving the
vibrations of the element they live in, but may by their fpiral form be in a manner
all ear. p. L

TPhere oft your Priefiley. 1. 166, The fame of Dr. Prieftley is known in every
part of the earth where fcience has penetrated. His various difcoveries refpecting the
analyfis of the atmofphere, and the production of variety of new airs or gaffes, can only
be clearly underftooed by reading his Experiments on Airs, (3 vols. oftavo, Johnfon,
London.) the following are amongft his many difcoveries. 1. The difcovery of nitrous
and dephlogifticated airs. 2. The exhibition of the acids and alkalies in the form of
air. 3. Afcertaining the purity of refpirable air by nitrous air. 4. The reftoration
of vitiated air by vegetation. 5. The influence of light to enable vegetables to yield
pure air. 6. The converfion by means of light of animal and vegetable fubitances,
that would otherwife become putrid and offenfive, into nourithment of vegetables.
7. The ufe of refpiration by the blood parting with phlogifton, and imbibing dephlo-
gifticated air.

The experiments here alluded to are, 1. Concerning the produftion of nitrous gas
from diffolving iron and many other metals in nitrous acid, which though firft difcovered
by Dr. Hales (Static. Ef Vol. I. p. 224) was fully inveftigated, and applied to the
important purpofe of diftinguithing the purity of atmofpheric air by Dr. Prieftley.
When about two meafures of common air and one of nitrous gas are mixed together
a red efferveflcence takes place, and the two airs occupy about one fourth lefs {pace than
was previoufly occupied by the common air alone.

2. Concerning the green fubftance which grows at the bottom of refervoirs of
water, which Dr. Prieftley difcovered to yield much pure air when the fun thone on it.
His method of colleCting this air is by placing over the green fubftance, which he
believes to be a vegetable of the genus conferva, an inverted bell-glafs previoufly filled
with water, which fubfides as the air arifes ; it has fince been found that all vegetables
give up pure air from their leaves, when the fun fhines upon them, but not in the
night, which may be owing to the fleep of the plant.

3. The third refers to the great quantity of pure air contained in the calces of
metals. The calces were long known to weigh much more than the metallic bodies
before calcination, infomuch that 100 pounds of lead will produce 112 pounds of
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On noifelefs ftep or quivering pinion glide,
As {its the Sage with Science by his fide;
To his charm’d eye in gay undrefs appear,
Or pour your fecrets on his raptured ear. 170
How nitrous Gas from iron ingots driven
Drinks with red lips the pureft breath of heaven ;
How, while Conferva from its tender hair
Gives in bright bubbles empyrean air ;
The cryftal floods phlogiftic ores calcine, | 175

And the pure ETHER marries with the MINE.

¢ So in Sicilia’s ever-blooming fhade

When playful Prosereine from Ceres ftray’d,

minium ; the ore of manganefe, which is always found near the furface of the earth,
is replete with pure air, which is now ufed for the purpofe of bleaching. Other metals
when expofed to the atmofphere attraét the pure air from it, and become calces by its
combination, as zing, lead, iron; and increafe in weight in proportion to the air, which
they imbibe.

HWhen playful Proferpine. 1. 178. The fable of Proferpine’s being feized by Pluto
as fhe was pathering flowers, is explained by Lord Bacon to fignify the combination
or marriage of etherial fpirit with earthly materials. Bacon’s Works, Vol. V. p. 470.
edit. 4to. Lond. 1778, This allufion is ftill more curioufly exaét, from the late
difcovery of pure air being given up from vegetables, and that then in its unmixed
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Led with unwary ftep her virgin trains
O’er Etna’s fteeps, and Enna’s golden plains ; 180
Pluck’d with fair hand the filver-bloflom’d bower,
And purpled mead,—herfelf a fairer flower ;
Sudden, unfeen amid the twilight glade,
Rufh’d gloomy Dis, and feized the trembling maid.—
Her ftarting damfels fprung from mofly feats, 185
Dropp’d from their gauzy laps the gather’d fweets,
Clung round the ftruggling Nymph, with piercing cries,
Purfued the chariot, and invoked the fkies ;—
Pleafed as he grafps her in his iron arms,
Frights with foft fighs, with tender words alarms,  1go
The wheels defcending roll’d in fmoky rings,
Infernal Cupids flapp’d their demon wings ;
Earth with deep yawn received the Fair, amaz’d,
And far in Night ccleftial Beauty blaz’d.

ftate it more readily combines with metallic or inflammable bodies. From thefe fables
which were probably taken from antient hieroglyphics there is frequently reafon to
believe that the Egyptians poflefled much chemical knowledge, which for want of
alphabetical writing perithed with their philofophers.

Part L B
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VI. ¢ Led by the Sage, Lo! Britain’s {fons fhall guide
Huge Sea-Barroons beneath the toffing tide ; 196
The diving caftles, roof’d with {pheric glafs,

Ribb’d with ftrong oak, and barr’d with bolts of brafs,
Buoy’d with pure air fhall endlefs tracks purfue,

And PriestLEY’s hand the vital flood renew.— 200
Then fhall Brirannia rule the wealthy realms,

Which Ocean’s wide infatiate wave o’erwhelms ;

Confine in netted bowers his fcaly flocks,

Part his blue plains, and people all his rocks.

Led by the Sage. 1. 195. Dr. Prieftley’s difcovery of the production of pure air from
fuch variety of fubftances will probably foon be applied to the improvement of the
diving bell, as the fubftances which contain vital air in immenfe quantities are of little value
as manganefe and minium. See additional notes, No. XXXIII. In every hundred weight
of minium there is combined about twelve pounds of pure air, now as fixty pounds of
water are about a cubic foot, and as air is eight hundred times lighter than water,
five hundred weight of minium will produce eight hundred cubic feet of air or about
fix thoufand gallons. Now, as this is at leaft thrice as pure as atmofpheric air, a gallen
of it may be fuppofed to ferve for three minutes refpiration for one man. At prefent
the air can not be fet at liberty from minium by viriolic acid without the application of
fome heat, this is however very likely foon to be difcovered, and will then enable
adventurers to journey beneath the ocean in large inverted fhips or diving balloons.

Mr. Boyle relates, that Cornelius Drebelle contrived not only a veflel to be rowed
under water, but alfo a liquor to be caried in that veffel, which would fupply the want
of frefh air. The veffel was made by order of James I. and carried twelve rowers
befides paffengers. It was tried in the river Thames, and one of the perfons who
was in that fubmarine voyage told the particulars of the experiments to a perfon who
related them to Mr, Boyle. Annual Regifter for 1774, p. 248.
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Deep, in warm waves beneath the Line that roll, 205
Beneath the fhadowy ice-ifles of the Pole,
Onward, through bright meandering vales, afar,
Obedient Sharks fhall trail her {ceptred car,
With harnefs'd necks the pearly flood difturb,
Stretch the filk rein, and champ the filver curb ; 210
Pleafed round her triumph wondering Tritons play,
And Seamaids hail her on the watery way.
—Oft fhall fhe weep beneath the cryftal waves
O’er thipwreck’d lovers weltering in their graves ;
Mingling in death the Brave and Good behold 215
With flaves to glory, and with flaves to gold ;
Shrin’d in the deep fhall Day and SeaLpine mourn,

Each in his treacherous bell, fepulchral urn !—

Day and Spalding mourn. 1. 217. Mr. Day perithed in a diving bell, or diving
boat, of his own conftruftion at Plymouth in June 1774, in which he was to have
continued for a wager twelve hours one hundred feet deep in water, and probably
perithed from his not poffefling all the hydroftatic knowledge that was neceffary. See
note on Ulva, Vol. IL of this work. See Annual Regifter for 1774. p. 245.

Mr. Spalding was profeflionally ingenious in the art of conftruéting and managing
the diving bell, and had practifed the bufinefs many years with fuccefs. He went
down accompanied by one of his young men twice to view the wreck of the Imperial
Eaft-Indiaman at the Kith bank in Ireland. On defcending the third time in June, 1783,

Aaz2
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Oft o’er thy lovely daughters, haplefs Prerce !

Her fighs fhall breathe, her forrows dew their hearfe.—
With brow upturn’d to Heaven, ¢ W& wirL ot parT !”
He cried, and clafp’d them to his aching heart.—

—Dafh'd in dread confli& on the rocky grounds,
Crafh the fhock’d mafts, the ftaggering wreck rebounds ;

Through gaping feams the rufhing deluge {wims, 225
Chills their pale bofoms, bathes their {huddering limbs,
Climbs their white thoulders, buoys their ftreaming hair,
And the laft fea-fhrick bellows in the air.—

Each with loud fobs her tender fire carefs’d,

And gafping ftrain'd him clofer to her breaft |— 230

they remained about an hour under water, and had two barrels of air fent down to them,
but on the fignals from below not being again repeated, after a certain time, they were
drawn up by their afliftants and both found dead in the bell. Annual Regifter for 1783,
p. 206, Thefe two unhappy events may for a time check the ardor of adventurers in
traverfing the bottom of the ocean, but it is probable in another half century it may
be fafer to travel under the ocean than over it, fince Dr. Prieftley’s difcovery of
procuring pure air in fuch great abundance from the calces of metals.

Haplefs Pierce! . 219. The Haflewell Eaft-Indiaman, outward bound, was wrecked
off Seacomb in the ifle of Purbec on the 6th of January, 1786; when Capt. Pierce, the
commander, with two young ladies, his daughters, and the greateft part of the crew
and paffengers perithed in the fea. Some of the officers and about feventy feamen
efcaped with great difficulty on the rocks, but Capt. Pierce finding it was impoffible to
fave the lives of the young ladies refufed to quit the fhip, and perifhed with them.
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—Stretch’d on one bier they fleep beneath the brine,

And their white bones with ivory arms intwine !

¢ VII. Svreus of Nice Ear! with beating wings vou
guide
The fine vibrations of the aerial tide ;
Join in fweet cadences the meafured words, 23§
Or ftretch and modulate the trembling cords.
You ftrung to melody the Grecian lyre,
Breathed the rapt fong, and fan’d the thought of fire,
Or brought in combinations, deep and clear,
Immortal harmony to HaNDEL’s ear.— 240
You with foft breath attune the vernal gale,
When breezy evening broods the liftening vale ;
Or wake the loud tumultuous founds, that dwell

In Echo’s many-toned diurnal fhell.

You melt in dulcet chords, when Zephyr rings 245

The Eolian Harp, and mingle all its ftrings ;
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Or trill in air the foft fymphonious chime,
When rapt Cecivia lifts her eye fublime,
Swell, as fhe breathes, her bofoms rifing fnow,
O’er her white teeth in tuneful accents flow, 250
‘Through her fair lips on whifpering pinions move,

And form the tender fighs, that kindle love !

¢ So playful Love on Ida’s flowery fides
With ribbon-rein the indignant Lion guides ;
Pleafed on his brinded back the lyre he rings, 255
And fhakes delirious rapture from the firings ;
Slow as the paufing Monarch ftalks along,
Sheaths his retradtile claws, and drinks the fong ;
Soft Nymphs on timid ftep the triumph view,

And liftening Fawns with beating hoofs purfue; 260

Indignant lion guides. 1. 254. Deferibed from an antient gem, expreflive of the

combined power of love and mufic, in the Mufeum Florent.
2
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With pointed ears the alarmed foreft ftarts,
And Love and Mufic foften favage hearts.

VIII < Syreus ! vour bold hofts, when Heaven with
juftice dread

Calls the red tempeft round the guilty head,
Fierce at his nod aflume vindicive forms, 265
And launch from airy cars the vollied ftorms.—
From Afhur’s vales when proud Senacueris trod,
Pour’d his fwoln heart, defied the living Gob,
Urged with inceffant fhouts his glittering powers ;
And Jupam fhook through all her mafly towers; 270
Round her fad altars prefs’d the proftrate crowd,
Hofts beat their breafts, and fuppliant chieftains bow’d ;
Loud fhrieks of matrons thrill'd the troubled air,
And trembling virgins rent their {catter'd hair ;
High in the midft the kneeling King adored, 275
Spread the blafpheming {croll before the Lord,
Raifed his pale hands, and breathed his paufing fighs,
And fixed on Heaven his dim imploring eyes,—
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“ Oh! Migury Gop! amidft thy Seraph-throng
“ Who it’ft fublime, the Judge of Right and Wrong ;
“ Thine the wide earth, bright fun, and ftarry zone, 281
¢ That twinkling journey round thy golden throne;
¢ Thine is the cryftal fource of life and light,
¢ And thine the realms of Death’s eternal night.
‘¢ Oh, bend thine car, thy gracious eye incline, 285
“ Lo! Afhur’s King blafphemes thy holy fhrine,
¢ Infults our offerings, and derides our vows,—
¢ Oh! ftrike the diadem from his impious brows,
¢ Tear from his murderous hand the bloody rod,
‘“ And teach the trembling nations, ¢ THou arT Gop!”—
—Svreus ! in what dread array with pennons broad 290
Onward ye floated o’er the ethereal road,
Call’d each dank fteam the recking marth exhales,

Contagious vapours, and volcanic gales,

Folcanic gales. 1. 204, The peftilential winds of the eaft are deferibed by various
authors under various denominations ; as harmattan, famiel, famium, fyrocca, kamfin,
feravanfum. M., de Beauchamp defcribes a remarkable fouth wind in the deferts about
Bagdad, called feravanfum, or poifon-wind; it burns the face, impedes refpiration, firips
the trees of their leaves, and is faid to pals on in a fireight line, and often kills people in
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Gave the foft South with poifonous breath to blow, 295
And rolled the dreadful whirlwind on the foe l—
Hark | o’er the camp the venom’d tempeft fings,
Man falls on Man, on buckler buckler rings ;
Groan anfwers groan, to anguith anguifh yields,
Andr Dearn’s loud accents thake the tented fields! © 300
—I-iigh rears the Fiend his grinning jaws, and wide
Spans the pale nations with coloffal {tride,
Waves his broad falchion with uplifted hand,
And his vaft thadow darkens all the land.

fix hours. P. Cotte fur la Meteorol. Analytical Review for February, 1790. M. Volney
fays, the hot wind or ramfin feems to blow at the feafon when the fands of the deferts
are the hotteft; the air is then filled with an extreamly fubtle duft. Vol.I. p. 61. Thefe
winds blow in all directions from the deferts; in Epypt the moft violent proceed from
the 5. 5. W. at Mecca from the E. at Surat from the N. at Baflora from the N. W, at
Bagdad from the W. and in Syria from the S.’E.

On the fouth of Syria, he adds, where the Jordan flows is a country of volcanos ; and
it is obferved that the earthquakes in Syria happen after their rainy feafon, which is alfo
conformable to a fimilar obfervation made by Dr. Shaw in Barbary. Travels in Egypt,
Vol. L. p. 303.

Thefe winds feem all to be of volcanic erigin, as before mentioned, with this dif-
ference, that the Simoom is attended with a ftream of eleftric matter; they feem to be
in confequence of earthquakes caufed by the monfoon floods, which fall on volcanic
fires in Syria, at the fame time that they inundate the Nile.

PartT 1. Bb
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IX. 1. ¢ Ethereal cohorts! Effences of" Air ! 305
Make the green children of the Spring your carel ~ ®
Oh, Svrrus! difclofe in this inquiring age
One Gorpen SecreT to fome favour’d fage;

Grant the charm’d talifman, the chain, that binds,

Or guides the changeful pinions of the winds! 310
—No more fhall hoary Boreas, iffuing forth

With Eurus, lead the tempefts of the North ;

Rime the pale Dawn, or veil’'d in flaky fhowers

Chill the {weet bofoms of the {miling Hours.

By whifpering Aufter waked fhall Zephyr rife, 315§

Meet with foft kifs, and mingle in the fkies,

One golden fecret. 1. 308, The fuddennefs of the change of the wind from N. E. to
5. W, feems to thew that it depends on fome minute chemical caufe; which if it was
difcovered might probably, like other chemical caufes, be governed by human agency ;
fuch as blowing up rocks by gunpowder, or extratting the lightening from the clouds.
If this could be accomplifhed, it would be the moft happy difcovery that ever has hap-
pened to thefe northern latitudes, fince in this country the N. E. winds bring froft, and
the S. W. ones are attended with warmth and moilture; if the inferior currents of air
could be kept perpetually from the 5. W, fupplied by new productions of air at the line,
or by fuperior currents flowing in a contrary direction, the vegetation of this country
would be doubled; as in the moift vallies of Africa, which know no froft; the number
of its inhabitants would be increafed, and their lives prolonged; as great abundance
of the aged and infirm of mankind, as well as many birds and animals, are deftroyed
by fevere continued frofts in this climate.
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Fan the gay floret, bend the yellow ear,
And rock the uncurtain’d cradle of the year;
Autumn and Spring in lively union blend,

And from the fkies the Golden Age defcend.

2. ¢ Caftled on ice, beneath the circling Bear,

A vaft Camerion {pits and {wallows air ;

O’er twelve degrees his ribs gigantic bend,
And many a league his leathern jaws extend ;
Half-fifh, beneath, his fcaly volutes {pread,
And vegetable plumage crefts his head ;

Huge fields of air his wrinkled fkin receives,

From panting gills, wide lungs, and waving leaves ;

Then with dread throes fubfides his bloated form,
His fhrick the thunder, and his figh the ftorm.
Oft high in heaven the hiffling Demon wins

His towering courfe, upborne on winnowing fins ;

320

32§

539

A vaft Camelion. L. 322. See additional notes, No. XXXIII. on the deftruftion and

reproduction of the atmofphere,
BEbz
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Steers with expanded eye and gaping mouth,
His mafs enormous to the affrichted South ;
Spreads o’er the fhuddering Line his fhadowy limbs, 335
And Froft and Famine follow as he fwims.—
Syrpus! round his cloud-built couch your bands array,
And mould the Monfter to your gentle fway ;
Charm with {oft tones, with tender touches check,
Bend to your golden yoke his willing neck, 340
With filver curb his yielding teeth reftrain,
And give to Kirwan’s hand the filken rein.
—Pleafed fhall the Sage, the dragon-wings between, o |
Bend o’er difcordant climes his eye ferene, : ®
With Lapland breezes cool Arabian vales, 345
And call to Hindoftan antar&ic gales,
Adorn with wreathed earé Kampf{chatca’s brows,

And {catter rofes on Zealandic fnows,

To Kirwan's hand. 1. 342. Mr. Kirwan has publithed a valuable treatife on the
temperature of climates, as a ftep towards inveftigating the theory of the winds; and
has fince written fome ingenious papers on this fubjeét in the Tranfactions of the Royal "
Irifh Society. 3
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Earth's wondering Zones the genial feafons fhare,

And nations hail him ¢ Mo~arcu oF THE AIRr.” 350

X. 1. “ Syreus ! as you hover on ethereal wing,
Brood the green children of parturient Spring |—
Where in their burfting cells my Embryons reft,
I cl:arge you guard the vegetable neft ;
Count with nice eye the myriad Seeps, that fwell 755
Each vaulted womb of hufk, or pod, or fhell;
Feed with {weet juices, clothe with downy hair,

Or hang, inthrined, their little orbs in air.

The myriad feeds. 1. 355. Nature would feem to have been wonderfully prodigal in
the feeds of vegetables, and the fpawn of fifh; almoft any one plant, if all its feeds
fhould grow to maturity, would in a few years alone people the terrefirial globe. Mr.
Ray afferts that 1012 feeds of tobacco weighed only one grain, and that from one
tobacco plant the feeds thus calculated amounted to 360,000! The feeds of the ferns are
by him fuppofed to exceed a million on a leaf. As the works of nature are governed by
general laws this exuberant reproduction prevents the accidental extinétion of the fpecies,
at the fame time that they ferve for food for the higher orders of animation.

Every feed poffeffes a refervoir of nutriment defigned for the growth of the future
plant, this confifts of ftarch, mucilage, or oil, within the coat of the feed, or of fugar
and fubacid pulp in the fruits, which belongs to it.

For the prefervation of the immature feed nature has ufed many ingenious methods;
fome are wrapped in down, as the feeds of the rofe, bean, and cotton.plant; others
are fufpended in a large air-veflel, as thofe of the bladder-fena, ftaphylea, and pea.
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¢ So, late decry’d by HerscuEL’s piercing fight,
Hang the bright {quadrons of the twinkling Night ; 360
Ten thoufand marfhall’d ftars, a filver zone,
Effufe their blended luftres round her throne ;
Suns call to funs, in lucid clouds confpire,
And light exterior fkies with golden fire ;
Refiftlefs rolls the illimitable {phere, 365
And one great circle forms the unmeafured year.
—Roll on, vE Stars! exult in youthful prime,
Mark with bright curves the printlefs fteps of Time;
Near and more near your beamy cars approach,
And leflening orbs on lefiening orbs encroach ;— 370
Flowers of the fky! ye too to age muft yield,
Frail as ycur filken fifters of the field!

And light exterior. 1. 364. I fufpet this line is from Dwight’s Conqueft ot Canaan,
a poem written by a very young man, and which contains much fine verfification.

Near and more near. 1. 269. From the vacant fpaces in fome parts of the heavens,
and the correfpondent clufters of ftars in their vicinity, Mr. Herfchel concludes that the
nebulz or conftellations of fixed ftars are approaching each other, and muft finally
coalefce in one mafs. Phil. Tranfl Veol. LXXV.
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Star after ftar from Heaven’s high arch fhall rufh,
Suns fink on funs, and {yftems fyftems crufh,
Headlong, extin&®, to one dark centre fall, 375
And Death and Night and Chaos mingle all!
—Till o'er the wreck, emerging from the {torm,
Immortal NaTture lifts her changeful form,
Mounts from her funeral pyre on wings of flame,

And foars and fhines, another and the fame. 380

2. ““ Lo! on each Seep within its {lender rind
Life’s golden threads in endlefs circles wind ;
Maze within maze the lucid webs are roll’d,

And, as they burft, the living flame unfold.

Till &'er the wreck. 1. 377. The ftory of the phenix rifing from its own alhes with a
twinkling ftar upon its head, feems to have been an antient hieroglyphic emblem of the
deftruétion and refufcitation of all things.

There is a figure of the great Platonic year with a phenix on his hand on the reverfe
of a medal of Adrian. Spence’s Polym. p. 189.

Maze within maze. 1. 383. The elegant appearance on diffection of the young tulip
in the bulb was firft obferved by Mariotte and is mentioned in the note on tulipa in
Vol II. and was afterwards noticed by Du Hamel. Acad. Scien. Lewenhook affures us
that in the bud of a currant tree he could not only difcover the ligneous part but even
the berries themfelves, appearing like fmall grapes. Chamb. Diét. art. Bud. Mr. Baker
fays he diffeCted a feed of trembling grafs in which a perfet plant appeared with its roat,
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The pulpy acorn, ere it fwells, contains 385
The Oak’s vaft branches in its milky veins;
Each ravel’d bud, fine film, and fibre-line
Traced with nice pencil on the {mall defign.
The young Narcifius, in it’s bulb comprefs’d,
Cradles a fecond neftling on its breaft ; 390
In whofe fine arms a younger embryon lies, :
Folds its thin leaves, and fhuts its floret-eyes;
Grain within grain fucceflive harvefts dwell,
And boundlefs forefts flumber in a fhell.
—So yon grey precipice, and ivy’d fﬂwers,

Long winding meads, and intermingled bowers,

fending forth two branches, from each of which feveral leaves or blades of grafs pro-
ceeded. Microfc. Vol. I. p. 252. Mr. Bonnet {aw four generations of fucceffive plants
in the bulb of a hyacinth. Bonnet Corps Organ. Vol L. p. 103. Haller’s Ph}‘ﬁcrl.’
Vol. I. p.g1. In the terminal bud of a horfe-chefnut the new flower may be feen by
the naked eye covered with a mucilaginous down, and the fame in the bulb of a narciffus,
as I this morning obferved in feveral of them fent me by IMifs for that
purpofe. Sept. 16.

Mr. Ferber fpeaks of the pleafure he received in obferving in the buds of Hepatica
and pedicularis hirfuta yet lying hid in the earth, and in the gems of the {hrub daphne
mezereon, and at the bale of ofmunda lunaria a perfeét plant of the future year, dif-
eernable in all its parts a year before it comes forth, and in the feeds of nymphea nelumbeo
the leaves of the plant were feen fo diftinétly that the author found out by them what
plant the feeds belonged to. The fame of the feeds of the tulip tree or liriodendum
tulipiferum. Am:en. Aced. Vol VL
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Green files of poplars, o’er the lake that bow,
And glimmering wheel, which rolls and foams below,
In one bright point with nice diftinétion lie
Plan’d on the moving tablet of the eye. 490
—So, fold on fold, Earth’s wavy plains extend,
And, {phere in {phere, its hidden ftrata bend ;—
Incumbent Spring her beamy plumes expands
O’er reftlefs oceans, and impatient lands,
With genial luftres warms the mighty ball, 405
And the Grear SeeD evolves, difclofing AL ;
Lire buds or breatbes from Indus to the Poles,

And the vaft furface kindles, as it rolls!

And the great feed. 1. 406. Alluding to the wporor wov, or firft great egg of the antient
philofophy, it had a ferpent wrapped round it emblematical of divine wifdom, an image
of it was afterwards preferved and worfhipped in the temple of Diofeuri, and fuppofed
to reprefent the egg of Leda.  See a print of it in Bryant’s Mythology. It was faid to
have been broken by the horns of the celeftial bull, that is, it was hatched by the
warmth of the fpring. See note on Canto L. 1. 413,

And the vaff furface. 1. 408. L’Organization, le fentiment, le movement fpontané,
la vie, n'exiftent qu'a la furface de la terre, et dans le licux expofes 4 la lumiére, Traité

d¢ Chymie par M. Lavoifier, Tom. I. p. 202.

Part L Ce
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3. ¢ Come, YE sorT Syvpus ! who {port on Latian land,
Come, {weet-lip’d Zephyr, and Favonius bland ! 410
Teach the fine Seep, inftinét with life, to fhoot
On Earth’s cold bofom its defcending root ;

With Pith elaftic ftretch its rifing ftem,

Part the twin Lobes, expand the throbbing Gem ;

Clafp in your airy arms the afpiring Plume, 415
Fan with your balmy breath its kindling bloom,

Each widening {cale and burfting film unfold,

Swell the green cup, and tint the flower with gold ;

>

Teach the fine feed. 1. 411. The feeds in their natural ftate fall on the furface of the
earth, and having abforbed fome moifture the root thoots itfelf downwards into the earth
and the plume rifes in air. Thus each endeavouring to feek its proper pabulum
direéted by a vegetable irritability fimilar to that of the lacteal fyftem and to the lungs in
animals.

The pith feems to pulh up or clongate the bud by its elafticity, like the pith in the
callow quills of birds. This medulla Linneus believes to confilt of a bundle of fibres,
which diverging breaks through the bark yet gelatinons producing the buds.

The lobes are refervoirs of prepared nutriment for the young feed, which is abforbed
by its placental veffels, and converted into fugar, till it has penetrated with its roots
far enough into the earth to extratt fufficient moifture, and has acquired leaves to con-
vert it into nourithment. In fome plants thefe lobes rife from the earth and fupply the
place of leaves, as in kidney-beans, cucumbers, and hence feem to ferve both as a
placenta to the feetus, and lungs to the young plant. During the procefs of germination
the ftarch of the feed is converted into fugar, as is feen in the procefe of malting barley
for the purpofe of brewing. And is on this account very fimilar to the digeftion of food
in the ftomachs of animals, which converts all their aliment into a chyle, which confifts
of mucilage, oil, and fugar; the placentation of buds will be fpoken of hereafter.
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While in bright veins the filvery Sap afcends,
And refluent blood in milky eddies bends ; 420
While, {pread in air, the leaves refpiring play,
Or drink the golden quintefience of day.
—So from his fhell on Delta’s fhower-lefs ifle
Burfts into life the Monfter of the Nile;
Firft in tranflucent lymph with cobweb-threads 425
The Brain’s fine floating tiffue {fwells, and {preads ;
Nerve after nerve the gliftening {pine defcends,
The red Heart dances, the Aorta bends ;
Through each new gland the purple current glides,

New veins meandering drink the refluent tides ; 430

The filvery fap. 1. 419. See additional notes, No. XXXVI.

Or drink the golden. 1. 422. Linneus having obferved the great influence of light on
vegetation, imagined that the leaves of plants inhaled eletric matter from the light with
their upper furface. (Syftem of Vegetables tranflated, p. 8.)

The effect of light on plants occafions the aétions of the vegetable mufcles of their
leaf-ftalks, which turn the upper fide of the leaf to the light, and which open their
calyxes and chorols, according to the experiments of Abbe Teflier, who expofed variety
of plants in a cavern to different quantities of light. Hift. de L’Academie Royal.
Ann. 1783. The fleep or vigilance of plants feems owing to the prefence or abfence of
this ftimulus. See note on Nimofa, Vol. IL ;

Ccz
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3. ¢ Come, YE sorT Syrpus ! who {port on Latian land,
Come, {weet-lip’d Zephyr, and Favonius bland ! 410
Teach the fine Seep, inftiné with life, to fhoot
On Earth’s cold bofom its defcending root ;

With Pith elaftic ftretch its rifing ftem,

Part the twin Lobes, expand the throbbing Gem ;

Clafp in your airy arms the afpiring Plume, 415
Fan with your balmy breath its kindling bloom,

Each widening {fcale and burfting film unfold,

Swell the green cup, and tint the flower with gold ;

Teach the fine feed. 1. 411. The feeds in their natural flate fall on the furface of the
earth, and having ablorbed fome moifture the root thoots itlelf downwards into the earth
and the plume rifes in air. Thus each endeavouring to feek its proper pabulum
directed by a vegetable irritability fimilar to that of the laéteal fyftem and to the lungs in
animals.

The pith feems to pufh up or elongate the bud by its elafticity, like the pith in the
callow quills of birds. This medulla Linneus believes to confift of a bundle of fibres,
which diverging breaks through the bark yet gelatinons producing the buds.

The lobes are refervoirs of prepared nutriment for the young feed, which is abforbed
by its placental veflels, and converted into fugar, till it has penetrated with its roots
far enough into the earth to extract fufficient moifture, and has acquired leaves to con-
vert it into nourilhment. In fome plants thefe lobes rife from the earth and fupply the
place of leaves, as in kidney-beans, cucumbers, and hence feem to ferve both as a
placenta to the feetus, and lungs to the young plant. During the procefs of germination
the ftarch of the feed is converted into fugar, as is feen in the procefe of malting barley
for the purpofe of brewing. And is on this account very fimilar to the digeftion of food
in the ftomachs of animals, which converts all their aliment into a chyle, which confifts
of mucilage, oil, and fugar; the placentation of buds will be fpoken of hereafter.
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While in bright veins the filvery Sap afcends,
And refluent bloed in milky eddies bends ; 420
While, fpread in air, the leaves refpiring play,
Or drink the golden quintefience of day.
—So from his fhell on Delta’s thower-lefs ifle
Burfts into life the Monfter of the Nile;
Firft in tranflucent lymph with cobweb-threads 425
The Brain’s fine floating tiffue {wells, and {preads ;
Nerve after nerve the gliftening fpine defcends,
The red Heart dances, the Aorta bends;
Through each new gland the purple current glides,

New veins meandering drink the refluent tides ; 430

The filvery fap. 1. 419. See additional notes, No. XXXV

Or drink the golden. 1. 422. Linneus having obferved the great influence of light on
vegetation, imagined that the leaves of plants inhaled eleftric matter from the light with
their upper {urface. (Syftem of Vegetables tranflated, p. 8.)

The effect of light on plants occafions the actions of the vegetable mulfcles of their
leaf-ftalks, which turn the upper fide of the leaf to the light, and which open their
calyxes and chorols, according to the experiments of Abbe Teffier, who expofed variety
of plants in a cavern to different quantities of light. Hift. de L’Academie Royal.
Ann. 1783. The fleep or vigilance of plants feems owing to the prefence or abfence of
this ftimulus. See note on Nimofa, Vol. IL
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Wound them, ye Syreus ! with little knives,- or bind
A wiry ringlet round the fwelling rind ;
Bifect with chiffel fine the root below, 465
Or bend to earth the inhofpitable bough.

Wound them, ye Sylphs ! 1. 463. Mr. Whitmill advifed to bind fome of the moft
vigorous fhoots with flrong wire, and even fome of the large roots; and Mr. Warner
cuts, what he calls a wild worm about the body of the tree, or fcores the bark quite to
the wood like a ferew with a (harp knife. Bradley on Gardening, Vol. IL. p. 155. Mr.
Fitzgerald produced flowers and fruit on wall trees by cutting off a part of the bark.
Phil. Tran. Ann. 1761. M. Buffon produced the fame effe® by a ftraight bandage
put round a branch, A&. Paris, Ann. 1738, and concludes that an ingrafted branch
bears better from its veflels being compreffed by the callous.

A compleat cylinder of the bark about an inch in height was cut off from the
branch of a pear tree againft a wall in Mr. Howard’s garden at Lichfield about five years
ago, the circumcifed part is now not above half the diameter of the branch above and
below it, yet this branch has been full of fruit every year fince, when the other branches
of the tree bore only fparingly. I lately obferved that the leaves of this wounded
branch were fmaller and paler, and the fruit lefs in fize, and ripened fooner than on the
other parts of the tree. Another branch has the bark taken off not quite all round
with much the fame effect.

The theory of this curious vegetable fact has been efteemed difficult, but receives great
light from the foregoing account of the individuallity of buds. A flower-bud dies, when
it has perfected its feed, like an annual plant, and hence requires no place on the bark for
new roots to pafs downwards; but on the contrary leaf-buds, as they advance into
fhoots, form new buds in the axilla of every leaf, which new buds require new roots to
pafs down the bark, and thus thicken as well as elongate the branch, now if a wire or
ftring be tied round the bark, many of thefe new roots cannot defcend, and thence
more of the buds will be converted into flower-buds.

And bend to earth. 1, 466. : Mr. Hitt in his treatife on fruit trees obferves that if a
vigorous branch of a wall tree be bent to the horizon, or beneath it, it loofes its vigour
and becomes a bearing branch. The theory of this I fuppofe to depend on the
difficulty with which the leaf-fhoots can protrude the roots neceffary for their new
progeny of buds upwards along the bended branch to the earth contrary to their natural
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So fhall each germ with new prolific power
Delay the leaf-bud, and expand the flower ;
Clofed in the Style the tender pith fhall end,
The lengthening Wood in circling Stamens bend ;
The {moother Rind its foft embroidery fpread
In vaulted Petals o’er their fertile bed ;
While the rough Bark, in circling mazes roll’d,
Forms the green Czp with many a wrinkled fold ;
And each {fmall bud-{cale {preads its foliage hard,

Firm round the callow germ, a Floral Guard.

2. « Where cruder juices fwell the leafy vein,
Stint the young germ, the tender bloflom ftain ;
On cach lop’d fhoot a fofter {cion bind,

Pith prefs'd to pith, and rind applied to rind,
So fhall the trunk with loftier creft afcend,

And wide in air its happier arms extend ;

475

habits or powers, whence more flower-fhoots are produced which do not require new
roots to pafs along the bark of the bended branch, but which let their offipring, the

feeds, fall upon the earth and feek roots for themfelves,
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Nurfe the new buds, admire the leaves unknown,

And blufhing bend with fruitage not its own.

‘“ Thus when in holy triumph Aaron trod, 485
And offer’d on the fhrine his myflic rod ;

Firft a new bark its filken tiffue weaves,
New buds emerging widen into leaves ;
Fair fruits protrude, enafcent flowers expand,

And blufh and tremble round the living wand. 490

XIII. 1. ¢ Syrpus! on each Qak-bud wound the

wormy galls,

With pigmy {pears, or crufh the venom’d balls ;

Nurfe the new buds. 1. 483, Mr. Fairchild budded a paffion-tree, whole leaves were
fpotted with yellow, into one which bears long fruit. The buds did not take, neverthelefs
in a fortnight yellow fpots began to fhew themfelves about three feet above the inocu-
lation, and in a fhort time afterwards yellow fpots appeared on a fhoot which came out
of the ground from another part of the plant. Bradley, Vol. IL. p. 129. Thele fadts
are the more curious fince from experiments of ingrafting red currants on black (Ib.
Vol. I1.) the fruit does not acquire any change of flavour, and by many other experi-
ments neither colour nor any other change is produced in the fruit ingrafted on other
ftocks.

There is an apple deferibed in Bradley’s work which is faid to have one fide of it a
fweet fruit which boils foft, and the other fide a four fruit which boils hard, which Mr.
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Fright the green Locuft from his foamy bed,
Unweave the Caterpillar’s gluey thread ;
Chafe the fierce Earwig, {care the bloated Toad, 495
Arreft the fnail upon his {limy road ;
Arm with fharp thorns the Sweet-brier’s tender wood,
And dafh the Cynips from her damafk bud ;
Steep in ambrofial dews the Woodbine’s bells,
And drive the Night-moth from her honey’d cells, 500
So where the Humming-bird in Chili’s bowers
On murmuring pinions robs ths pendent flowers ;
Seeks, where fine pores their dulcet balm diftill,
And fucks the treafure with probofcis-bill ;
Fair Cyererepia with fuccefsful guile 505

Knits her {mooth brow, extinguithes her fmile ;

Bradley fo long ago as the year 1721 ingenioufly afcribes to the farina of one of thele
apples impregnating the other, which would feem the more probable if we confider that
each divifion of an apple is a feparate womb, and may therefore have a feparate impreg-
nation like puppies of different kinds in one litter. The fame is faid to have occurred
in oranges and lemons, and grapes of different colours.

Fair Cyprepedia. 1. 505. The cyprepedium from South America is fuppofed to
be of larger fize and brighter colours than that from North America from which this
print is taken; it has a large globular neftary about the fize of a pidgeon’s egg of a

ParT L Dd
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A Spiders bloated paunch and jéinted arms

Hide her fine form, and mafk her blufhing charms ;
In ambufh {ly the mimic warrior lies,

And on quick wing the panting plunderer flies. 5§10

2 ‘¢ Shield the young Harveft from devouring blight,
The Smut’s dark poifon, and the Mildew white;

flethy colour, and an incifion or depreflion on its upper part, much refembling the body
of the large American fpider; this globular neftary is attached to divergent flender
petals not unlike the legs of the fame animal. This fpider is called by Linneus Arenea
avicularia, with a convex orbicular thorax, the center tranfverfely excavated, he adds
that it catches fmall birds as well as infefts, and has the venemous bite of a ferpent.
Syftem Nature, Tom. I, p. 1034. M. Lonvilliers de Poincy, (Hiftoire Nat. des
Antilles, Cap. xiv. art. III.) calls it Phalange, and defcribes the body to be the fize of
a pidgeon’s egg, with a hollow on its back like a navel, and mentions its catching the
humming-bird in its ftrong nets.

The fimilitude of this flower to this preat fpider feems to be a vegetable contrivance
to prevent the humming-bird from plundering its honey. About Matlock in Derbyfhire
the fly-ophris is produced, the nedlary of which fo much refembles the fmall wall-bee,
perhaps the apis ichneumonea, that it may be eafily miftaken for it at a fmall diftance.
It is probable that by this means it may often cfcape being plundered. See note on
lonicera in the next poem.

A bird of our own country called a willow-wren (Motacilla) runs up the ftem of
the crown-imperial (Frittillaria coronalis) and fips the pendulous drops within its petals.
This fpecies of Motacilla is called by Ray Regulus non criftatus. White’s Hift. of
Selborne.

Shield the young barveff. 1. 511. Linneus enumerates but four difeales of plants;
Eryfyche, the white mucor or mould, with feflile tawny heads, with which the leaves
are fprinkled, as is frequent on the hop, humulus, maple, acer, &c. Rubigo, the ferru-
gineous powder fprinkled under the leaves frequent in lady’s mantle, alchemilla, &c.
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Deep-rooted Mould, and Ergot’s horn uncouth,
And break the Canker’s defolating tooth.
Firft in one point the feftering wound confin’d 555
Mines unperceived beneath the fhrivel’'d rin’d ;
Then climbs the branches with increafing ftrength,
Spreads as they fpread, and lengthens with their length ;
—Thus the {light wound ingraved on glafs unneal’d

Runs in white lines along the lucid field ; 520

Clavus, when the feeds grow out into larger horns black without, as in rye. This
is called Ergot by the french writers.

Uftulago, when the fruit inftead of feed produces a black powder, as in barley, oats, &c.
To which perhaps the honey-dew ought to have been added, and the canker, in the
former of which the nourifhing fluid of the plant feems to be exfuded by a retrograde
motion of the cutaneous lymphatics, as in the fweating ficknefs of the laft century. The
latter is a phagedenic ulcer of the bark, very deftruétive to young apple-trees, and which

in cherry-trees is attended with a depofition of gum arabic, which often terminates in the
death of the tree,

Ergot’s born. 1. 513. There is a difeafe frequently affefts the rye in France, and
fometimes in England in moift feafons, which is called Ergot, or horn feed; the grain
becomes confiderably elongated and is either fraight or crooked, containing black meal
along with the white, and appears to be pierced by infeéts, which were prebably the
caufe of the difeafe. Mr. Duhamel afcribes it to this caufe, and compares it to galls on
cak-leaves. By the ufe of this bad grain amongft the poor difeafes have been produced
attended with great debility and mortification of the extremities both in France and
England. Dié. Raifon. art. Siegle. Philofop. Tranfaét.

On glafi unneald. 1. 519. The glafs makers occafionally make what they call proofs,
which are cooled haftily, whereas the other glafs veffels are removed from warmer ovens
to cooler ones, and fuffered to cool by flow degrees, which is called annealing, or nealing
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Crack follows crack, to laws elaftic juft,

And the frail fabric fhivers into duft.

XIV. 1. ¢ Syreus! if with morn deftru&ive Eurus
{prings,
O, clafp the Harebel with your velvet wings;

Screen with thick leaves the Jafmine as it blows, 525
And fhake the white rime from the thuddering Rofe ;
Whilft Amaryllis turns with graceful eafe

Her blufhing beauties, and eludes the brecze.—

Svyrpus! if at noon the Fritillary droops,

With drops ne@arous hang her nodding cups ; 530

them. If an unnealed glafs be fcratched by even a grain of fand falling into it, it will
feem to confider of it for fome time, or even a day, and will then erack into a thoufand
pieces,

The fame happens to a fmooth furfaced lead-ore in Derbyfhire, the workmen having
cleared a large face of it feratch it with picks, and in a few hours many tons of it crack
to pieces and fall, with a kind of explofion. Whitehurit's Theory of Earth.

Glafs dropped into cold water, called Prince Rupert’s drops, explode when a fmall
part of their tails are broken off, more fuddenly indeed, but probably from the fame
caufe. Are the internal particles of thefe elaftic bodies kept fo far from each other by
the external cruft that they are nearly in a ftate of repulfion inte which ftate they are
thrown by their vibrations from any violence applied ! Or, like elaftic balls in certain
proportions [ufpended in contaét with each other, can motion once began be increafed
by their elafticity, till the whole explodes? And can this power be applied to any mecha-
nical purpoles ?
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Thin clouds of Goflamer in air difplay,

And hide the vale’s chafte Lily from the ray ;
Whilft Erythrina o'ai lic: tender flower

Bends all her leaves, and braves the {fultry hour;—

Shield, when cold Hefper fheds his dewy light, 535
Mimofa’s {oft fenfations from the night ;

Fold her thin foilage, clofe her timid flowers,

And with ambrofial {lumbers guard her bowers;

O’er each warm wall while Cerea flings her arms,

And waftes on night’s dull eye a blaze of charms. ~ 540

2. Round her tall Elm with dewy fingers twine

The gadding tendrils of the adventurous Vine;

I¥Fith ambrofial lumbers. 1. 538. Many vegetables during the night do not feem to
refpire, but to fleep like the dormant animals and infeéts in winter. This appears from
the mimofa and many other plants clofing the upper fides of their leaves together in
their fleep, and thus precluding that fide of them from both light and air. And from
many flowers clofing up the polifhed or interior fide of their petals, which we have alfo
endeavoured to fhew to be a refpiratory organ.

The irritability of plants is abundantly evinced by the abforption and pulmonary
circulation of their juices; their fenfibility is fhewn by the approaches of the males to
the females, and of the females to the males in numerous inftances ; and, as the effential
circumilance of flesp confifts in the temporary abolition of voluntary power alone, the
fleep of plants evinces that they pofiefs voluntary power; which alfo indifputably appears
in many of them by clofing their petals or their leaves during cold, or rain, or darknefs,
or from mechanic violence.



| z2ub ]

From arm to arm in gay feftoons fufpend
Her fragrant flowers, her graceful foliage bend ;
Swell with {weet juice her vermil wibs, and teed
Shrined in tranfparent pulp her pearly feed ;
Hang round the Orange all her filver bells,

And guard her fragrance with Hefperian fpells;
Bud after bud her polifh’d leaves unfold,

And load her branches with fucceffive gold.

So the learn’d Alchemift exulting fees

Rife in his bright matrafs Diana’s trees;
Drop after drop, with juft delay he pours
The red-fumed acid on Potofi’s ores ;

With fudden flath the fierce bullitions rife,

And wide in air the gas phlogiftic flies ;

Slow fhoot, at length, in many a brilliant mafs
Metallic roots acrofs the netted glafs ;

Branch after branch extend their filver ftems,

Bud into gold, and bloffoms into gems.

545

550

555
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So fits enthron’d in vegetable pride

Imperial Kew by Thames’s glittering fide ;
Obedient fails from realms unfurrow’d bring
For her the unnam’d progeny of {pring ;
Attendant Nymphs her dulcet mandates hear,
And nurfe in foftering arms the tender year,
Plant the young bulb, inhume the living feed,
Prop the weak ftem, the erring tendril lead ;

Or fan in glafs-built fanes the ftranger flowers

With milder gales, and fteep with warmer fhowers.

Delighted Thames through tropic umbrage glides,
And flowers antar&ic, bending o’er his tides ;
Drinks the new tints, the {fweets unknown inhales,
And calls the fons of {cience to his vales.

In one bright point admiring Nature eyes

The fruits and foliage of difcordant fkies,

Twines the gay floret with the fragrant bough,

And bends the wreath round George’s royal brow.

—Sometimes retiring, from the public weal

One tranquil hour the Rovar ParrnEers fteal;

565

379

575
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Through glades exotic pafs with ftep {ublime,
Or mark the growths of Britain’s happier clime ;
With beauty bloflom’d, and with virtue blaz'd,
Mark the fair Scions, that themfelves have rais’d ;
Sweet blooms the Rofe, the towering Oak expands,  ¢8;

The Grace and Guard of Britain’s golden lands.

XV. Syreus! who, round earth on purple pinions borne,
Attend the radiant chariot of the morn;
Lead the gay hours along the ethereal hight,
And on each dun meridian {hower the light ; 590
Svrrus! who from realms of equatorial day
To climes, that fhudder in the polar ray,
From zone to zone purfue on fhifting wing,
The bright perennial journey of the {pring ; | 595
Bring my rich Balms from Mecca’s hallow’d glades,
Sweet flowers, that glitter in Arabia’s fhades ;

Fruits, whofe fair forms in bright fucceffion glow

Gilding the Banks of Arno, or of Poj;
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Each leaf, whofe fragrant fteam with ruby lip
Gay China’s nymphs from pictur’d vafes fip ; 600
Each {picy rind, which fultry India boafts,
Scenting the night-air round her breezy coafts ;
Roots whofe bold ftems in bleak Siberia blow,
And gem with many a tint the eternal {fnow ;
Barks, whofe broad umbrage high in ether waves 603
O’er Ande’s fteeps, and hides his golden caves ;
—And, where yon oak extends his dufky fhoots
Wide o’er the rill, that bubbles from his roots ;
Beneath whofe arms, prote@ed from the ftorm
A turf-built altar rears it’s ruftic form ; 610
Svrrus ! with religious hands frefh garlands twine,

And deck with lavith pomp Hygeia’s fhrine.

¢¢ Call with loud voice the Sifterhood, that dwell
On floating cloud, wide wave, or bubbling well ;
Stamp with charm’d foot, convoke the alarmed Gnomes

From golden beds, and adamantine domes ; 615
Ee
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Each from her {phere with beckoning arm invite,
Curl’d with red flame, the Veftal Forms of light.
Clofe all your {potted wings, in lucid ranks
Prefs with your bending knees the crowded banks, 620

Crofs your meek arms, incline your wreathed brows,

And win the Goddefs with unwearied vows,

¢ Oh, wave, Hvceia! o’er Brirannia’s throne
Thy ferpent-wand, and mark it for thy own ;
Lead round her breezy coafts thy guardian trains, 625
Her nodding forefts, and her waving plains ;
Shed o’er her peopled realms thy beamy fmile,
And with thy airy temple crown her ifle!”

The Goppsss ceafed,—and calling from afar
The wandering Zephyrs, joins them to her car; 630
Mounts with light bound, and graceful, as the bends,
Whirls the long lafh, the flexile rein extends;
On whifpering wheels the filver axle {lides,

Climbs into air, and cleaves the cryftal tides ;
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Burft from its pearly chains, her amber hair
Streams o’er her ivory fhoulders, buoy’d in air;

Swells her white veil, with ruby clafp confined
Round her fair brow, and undulates behind ;

The leffening courfers rife in {piral rings,

Pierce the flow-failing clouds, and ftretch their fhadowy

wings.

640
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Verfes omitted by miflake, to be inferted after line 520.
Canto 111. page 140.

Here her fad Confort, ftealing through the gloom
Of murmuring cloyfters, gazes on her tomb ;
Hangs in mute anguifh o’er the fcutcheon’d hearfe,
Or graves with trembling ftyle the votive verfe.
¢¢ Sexton! oh, lay beneath this facred fhrine,
When Time’s cold hand fhall clofe my aching eyes,
Oh, gently lay this wearied earth of mine,
Where wrap’d in night my loved Mrrcena lies.
¢ So fhall with purer joy my {pirit move,
When the laft trumpet thrills the caves of Death,
Catch the firft whifpers of my waking love,
And drink with holy kifs her kindling breath.
¢¢ The fpotlefs Fair, with blufh ethereal warm,
Shall hail with fweeter fmile returning day,
Rife from her marble bed a brighter form,
And win on buoyant ftep her airy way.
¢¢ Shall bend approved, where beckoning hofts invite,
On clouds of filver her adoring knee,
Approach with Seraphim the throne of light,
—And Beauty plead with angel-tongue for Me !”
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ADDITIONAL NOTES.

NOTE .L—METEORS.

Eiberial Forms! you chafe the fbooting flars,

Or yoke the vollied lightnings to your cars.
Cantol. L 1135,

THERE feem to be three concentric firata of our incumbent atmofphere; in
which, or between them, are produced four kinds of meteors ; lightning, thooting ftars,
fire-balls, and northern lights. Firfl, the lower region of air, or that which is denfe enough
to refift by the adhefion of its particles the defcent of condenfed vapour, or clouds, which
may extend from one to three or four miles high. In this region the common lightning is
produced from the accumulation or defeét of eleftric matter in thofe floating fields of vapour
either in refpect to each other, or in refpect to the earth beneath them, or the diffolved
vapour above them, which is conftantly varying both with the change of the form of the
clouds, which thus evolve a greater or lefs furface; and alfo with their ever-changing
degree of condenfation. As the lightning is thus produced in denfe air, it proceeds but
a fhort courfe on account of the greater refiftance which it encounters, is attended with
a loud explofion, and appears with a red light.

2. The fecond region of the atmofphere 1 fuppofe to be that which has too little
tenacity to fupport condenfed vapour or clouds; bur which yer contains invifible vapour,
or water in aerial folution. ‘This aerial folution of water differs from that diffolved in the
matter of heat, as it is fupported by its adhefion to the particles of air, and is not pre-
cipitated by cold. In this ftratum it feems probable that the meteors called fhooting
ftars are produced; and that they confilt of eleltric parks, or lightning, pafling from
one region to another of thefe invifible fields of aero-aqueous folution. The height of
thefe fhooting ftars has not yet been afcertained by {ufficient obfervation; Dr. Blagden
thinks their fituation is lower down in the atmofphere than that of fireballs, which he
conjeftures from their fwift apparent motion, and afcribes their fmallnefs to the more
minute divifion of the eleftric matter of which they are fuppofed to confiflt, owing to
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the geater refiftance of the denfer medium through which they pafs, than that in which
the fire-balls exift. Mr. Brydone obferved that the fhooting ftars appeared to him to be
as high in the atmofphere, when he was near the fummit of mount Etna, as they do
when obferved from the plain.  Phil. Tran. Vol. LXIIL :

As the flratum of air, in which thooting flars are fuppofed to exift is much rarer
than that in which lightning refides, and yet much denfer than rhat in which fire-
balls are produced, they will be attracted at a greater diftance than the former, and
at a lefs than the latter. From this rarity of the air fo fmall a found will be pro-
duced by their explofion, as not to reach the lower parts of the atmofphere; their
quantity of light from their greater diftance being fmall, is never feen through denfe
air at all, and thence does not appear red, like lightning or fire balls. There are
no apparent clouds to emit or to attract them, becaufe the confiituent parts of thefe
AETO-aqUEOUs regions may pU{chs an abundance or deficiency of eleélric matter and yet
be in perfect reciprocal folution. And laflly their apparent train of light is probably owing
only to a continuance of their impreflion on the eye; as when a fire-ftick is whirled in
the dark it gives the appearance of a compleat circle of fire: for thefe white trains of
(hooting flars quickly vanifh, and do not feem to fet any thing on fire in their paffage,
as feems to happen in the tranfit of fire-balls.

3. The fecond region or firatum of air terminates I fuppofe where the twilight ceafes
to be refracted, that is, where the air is 2000 times rarer than at the furface of the earth;
and where it feems probable that the common air ends, and is furrounded by an atmo-
fphere of inflammable gas tenfold rarer than itlelf. In this region I believe fire-balls
fometimes to pafs, and at other times the northern lights to exift. One of thefe fire-balls
or draco volans, was obferved by Dr. Pringle and many others on Nov. 26, 1758, which
was afterwards eftimated to have been a mile and a half in circumference, to have been
about one hundred miles high, and to have moved towards the north with a velocity of
near thirty miles in a fecond of time. This meteor had a real tail many miles long,
which threw off fparks in its courfe, and the whole exploded with a found like diftant
thunder. Philof. Tranf. Vol. LL :

Dr. Blagden has related the hiftory of another large meteor, or fire-ball, which was
feen the 18th of Auguft, 1783, with many ingenious obfervations and conjectures.
‘This was eftimated to be between 6o and 70 miles high, and to travel 1000 miles at the
rate of about twenty miles in a fecond. This fire-ball had likewife a real train of light
left behind it in its paffage, which varied in colour; and in fome part of its courfe gave
off fparks or explofions where it had been brightelt; and a dufky red fireak remained
vifible perhaps a minute. Philof. Tranf, Vol. LXXIV.

Thefe fire-balls differ from lightning, and from fhooting ftars in many remarkable
circumitances ; as their very great bulk, being a mile and a half in diameter; their tra-
velling 1000 miles nearly horizontally; their throwing oft fparks in their paffage; and
changing colours from bright blue to dufky red ; and leaving a train of fire behind them,
continuing about a minute. They differ from the northern lights in not being diffufed,
but paffing from one point of the heavens to another in a defined line; and this in a
region above the crepufcular atmefphere, where the air is 3000 times rarer than at the
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furface of the earth. There has not yet been even a conjefture which can account for
thefe appearances |—One I fhall therefore hazard ; which, if it does not inform, may
amufe the reader.

In the note on 1. 123, it was fhewn that there is probably a fupernatant ftratum of
inflammable gas or hydrogene, over the common atmofphere; and whofe denfity at the
furface where they meet, muft be at leaft ten times lefs than that upon which it fwims;
like chemical ether floating upon water, and perhaps without any real contaét. 1., In
this region, where the aerial atmofphere terminates aud the inflammable one begins, the
quantity of tenacity or refiftance muft be almoft inconceivable ; in which a ball of elec-
tricity might pafs 1000 miles with greater eafe than through a thoufandth part of an
inch of glafs. 2. Such a ball of eleétricity pafling between inflammable and common air
would fet fire to them in a line as it pafled along; which would differ in colour accord-
ing to the greater proportionate commixture of the two airs; and from the fame caufe
there might occur greater degrees of inflammation, or branches of fire, in fome parts of
its courfe.

As thefe fire-balls travel in a defined line, it is pretty evident from the known laws of
eletricity, that they muft be attrafted; and as they are a mile or more in diameter, they
muft be emitted from a large furface of eleciric matter; becaufe large nobs give larger
{parks, lefs diffufed, and more brightly luminous, than lefs ones or points, and refift
more forceably the emiffion of the eletric matter. What is there in nature can attract
them at fo great a diftance as 1coo miles, and fo forceably as to detach an eleétric fpark
of a mile diameter? Can volcanos at the time of their eruptions have this effedt, as they
are generally attended with lightning ?  Future obfervations muft difcover thefe fecret
operations of nature! As a fiream of common air is carried along with the paflfage of
electric aura from one body to another ; it is eafy to conceive, that the commen air and
the inflammable air between which the fire-ball is fuppofed to pafs, will be partially
intermixed by being thus agitated, and fo far as it becomes intermixed it will take fire,
2nd produce the linear flame and branching fparks above defcribed. In this circumftance
of their being attradted, and thence pafling in a. defined line, the fire-balls feem to differ
from the corufcations of the aurora borealis, or northern lights, which probably take
place in the fame region of the atmofphere; where the common air exifts in extreme
tenuity, and is covered by a fill rarer fphere of inflammable gas, ten times lighter than
itlelf.

As the eledtric ftreams, which conftitute thefe northern lights, feem to be repelled or
radiated from an accumulation of that fuid in the north, and not attraéted like the fire-
balls; this accounts for the diffufion of their light, as well as the filence of their paffage;
while their variety of colours, and the permanency of them, and even the breadth of
them in different places, may depend on their fetting on fire the mixture of inflammable
and common zir through which they pafs; as feems to happen in the tranfit of the
fire- balls.

A 2
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It was obferved by Dr. Priefiley that the elefiric thock taken throuzh inflammable air
was red, in common air it is blucilh; to thefe circumitances perhaps {fome of the colours
of the northern lights may bear analogy ; though the denfity of the medium through
which light is feen muft principally vary its colour, as is well explained by Mr. Morgan.
Phil. Tranf. Vol. LXXV. Hence lightning is red when feen through a dark cloud, or
near the horizon ; becaufe the more refrangible rays cannot permeate fo denle a medium.
Bt the thooting ftars confift of white light, as they are generally feen on clear nights,
and nearly vertical : in other fituations their light is probably too faint to come to us.
But as in fome remarkable appearances of the northern lights, as in March, 1716, all
the prifmatic colours were feen quickly to fucceed each other, thefe appear to have been
owing to real combuilion; as the denfity of the interpofed medium could not be fuppofed
to change fo frequently; and therefore thefe colours muft have been owing to different
degrees of heat according to Mr. Morgan’s theory of combuition. In Smith’s Optics,
p. 6g. the priimatic colours, and optical deceptions of the northern lights are defcribed
by Mr. Cotes.

The Torricellian vacuum, if perfeétly free from air, is faid by Mr. Morgan and
others to be a perfect non-conduétor. This circumiftance therefore would preclude the
eleCiric ftreams from rifing above the atmofphere. But as Mr. Morgan did not try to
pals an eleétric thock through a vacuum, and as air, or fomething containing air; fur-
rounding the tranfit of electricity may be neceffary to the production of light, the con-
clufion may perhaps ftill be dubious. If however the fireams of the northern lights were
{uppofed to rife above our atmolphere, they would enly be vifible at each extremity of
their courfe; where they emerge from, or are again immerged into the atmofphere; but
not in their journey through the vacuum ; for the abfence of electric light in a vacuum is
fufficiently proved by the common experiment of fhaking a barometer in the dark; the,
eleciricity, produced by the friction of the mercury in the glafs at its top, is luminous if
the barometer has a little air in it; but there is no light if the vacuum be complete.

The aurora borealis, or northern dawn, is very ingenioufly accounted for by Dr.
Franklin on principles of eleétricity. He premifes the following eleftric phenomena :
1. that all new fallen fnow has much pofitive eleétricity ftanding on its furface. 2. That
about twelve degrees of latitude round the poles are covered with a cruft of eternal ice,
which is impervious to the eleétric fiuid. 3. That the denfe part of the atmofphere rifes
but a few miles high; and that in the rarer parts of it the eleftric fluid will pafs to almoft
any diftance.

Hence he fuppofes there muft be a great accumulation of pofitive eleétric matter on the
frefh fallen fnow in the polar regions; which, not being able to pafs through the cruft of
ice into the earth, muft rife into the rare air of the upper parts of our atmofphere, which
will the leaft refift its paffage; and pafling towards the equator defcend again into the
denfer atmofphere, and thence into the earth in filent fireams. And that many of the
appearances attending thefe lights are optical deceptions, owing to the fituation of the

eye that beholds them; which makes all afcending parallel lines appear to converge to a
point,
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The idea, above explained in note on 1. 123, of the exiftence of a fphere of inflam-
mable gas over the aerial atmofphere would much favour this theory of Dr. Franklin;
becaufe in that cafe the denfe aerial atmofphere would rife a much lefs height in the
polar regions, diminifhing almoft to nothing at the pole itfelf; and thus give an
cafier paffage to the afcent of the eleftric fluid. And from the great difference in
the fpecific gravity of the two airs, and the velocity of the earth’s rotation, there
muft be a place between the poles and the equator, where the fuperior atmofphere
of inflammable zas would terminate; which would account for thefe ftreams of the
aurora borealis not appearing near the equator; add to this that it is probable the eledtric
fluid may be heavier than the magnetic one; and will thence by the rotation of the
earth’s furface afcend over the magnetic one by its centrifugal force ; and may thus be
induced to rife through the thin firatum of aerial atmofphere over the poles. See note
on Canto IL. 1. 193. 1 fhall have occafion again to mention this great accumulation of
inflammable air over the poles; and to conjecture that thefe northern lights may be pro-
duced by the union of inflammable with common air, without the aflitance of the
electric fpark to throw them into combultion. ]

The antiquity of the appearance of northern lights has been doubted ; as none were
recorded in our annals fince the remarkable one on Nov. 14, 1574, till another remark-
able one on March 6, 1716, and the three following nights, which were feen at the
fame time in Ireland, Ruffia, and Poland, extending near 30 dezrees of longitude and
from about the soth-degree of latitude over almoft all the north of Europe. There is
however reafon to believe them of remote antiquity though inaccurately defcribed; thus
the following curious paflage from the Book of Maccabees, (B. IL ¢ v.) is fuch a de-
feription of them, as might probably be given by an ignorant and alarmed people.
“ Through all the city, for the fpace of almoft forty days, there were feen horfemen run-
ning in the air, in cloth of gold, and armed with lances, like a band of foldiers; and
troops of horfemen in array encountering and running one againft another, with fhak-
ing of fthields and multitude of pikes, and drawing of fwords, and cafting of darts, and
clittering of golden crnaments and harnefs.”
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NOTE II..—~PRIMARY COLOURS.

Cling round the aerial bow with prifins bright,
And pleafed untwift the fevenfold threads of light. Cawvto L. L 117.

THE manner in which the rainbow is produced was in fome meafure underftood
before Sir Ifaac Newron had difcovered his theory of colours. The firit perfon who
exprefsly thewed the rainbow to be formed by the reflection of the funbeams from drops
of falling rain was Antonic de Dominis. This was afterwards more fully and diftinétly
explained by Des Cartes. But what caufed the diverfity of its colours was not then un-
derftood; it was referved for the immortal Newton to difcover that the rays of light con-
fifted of feven combined colours of different refrangibility, which could be feperated at
pleafure by a wedge of glafs. Pemberton’s View of Newton.

Sir Ifaac Newton difcovered that the prifmatic fpeftrum was compofed of feven colours
in the following proportions, violet 8o, indigo 40, blue 60, green 60, yellow 48, orange 27,
red 45. If all thefe colours be painted on a circular eard in the proportions above men-
tioned, and the card be rapidly whirled on its center, they produce in the eye the fenfa-
tion of white. And any one of thefe colours may be imitated by painting a card with
the two colours which are contiguous to it, in the fame proportions as in the fpeGtrum,
and whirling them in the fame manner.

My ingenious friend, Mr. Galton of Birmingham, afcertained in this manner by a fet
of experiments the following propofitions; the truth of which he had preconceived from
the above data.

I. Any colour in the prifmatic fpeftrum may be imitated by a mixture of the two
colours contiguous to it.

2. If any three fucceflive colours in the prifmatic fpeftrum are mixed, they compofe
only the fecond or middlemoft colour.

3. If any four fucceflive colours in the prifmatic fpeftrum be mixed, a tint fimilar to
a mixture of the fecond and third colours will be produced, but not precifely the fame,
becaufe they are not in the fame proportion.

4. If beginning with any colour in the circular fpeftrum, you take of the fecond
colour a quantity equal to the firft, fecond, and third; and add to that the fifth colour,
equal in quantity to the fourth, fifth, and fixth; and with thefe combine the feventh
colour in the proportion it exifts in the fpeétrum, white will be produced. Becaufe the
firft, fecond, and third, compofe only the fecond ; and the fourth, fifth, and fixth, com-
pole only the fifth ; therefore if the feventh be added, the fame cffect is produced, asif
all the feven were employed.

5. Beginning with any colour in the circular fpedtrum, if you take a tint compoled of
a certain proportion of the fecond and third, (equal in quantity to the firft; fecond, third,

and fourth,r) and add to this the fixth colour egual in quantity to the fifth, fixth, and
leventh, white will be produced,
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From thefe curious experiments of Mr. Galton many phenomena in the chemical
changes of colours may probably become better underftood ; efpecially if, as [ fuppole,
the fame theory muit apply to tranfmitted colours, as to refleted ones. Thus it is well
known, that if the glafs of mangonefe, which is a tint probably compofed of violet and
indigo, be mixed in a certain proportion with the glafs of lead, which is yellow; that the
mixture becomes tranfparent. Now from Mr. Galton’s experiments it appears, that in
reflected colours fuch a mixture would produce white, that is, the fame as if all the colours
were reflefted. And therefore in tran{mitted colours the fame circumftances muft pro-
duce tranfparency, that is, the fame as if all the colours were tranfmitted. For the
particles, which coniftitute the glafs of mangonefe will tranfmit red, violet, indigo, and blue ;
and thofe of the glafs of lead will tranfmit orange, yellow, and green; hence all the
primary colours by a mixture of thefe glaffes become tranfmitted, that is, the glafs
becomes traniparent.

Mr. Galton has further obferved that five fucceffive prifmatic colours may be com-
bined in fuch proportions as to produce but one colour, a circumiftance which might be
of confequence in the art of painting. For if you begin at any part of the circular
- fpefirum above defcribed, and take the firlt, fecond, and third colours in the proportions
in which they exift in the fpefirum; thefe will compofe only the fecond colour equal in
quantity to the firft, fecond, and third ; add to thefe the third, fourth, and fifth in the
propartion they exift in the fpeftrum, and thefe will produce the fourth colour equal in
quantity to the third, fourth, and fifth. Confequently this is precifely the fame thing, as
mixing the fecond and fourth colours only; which mixture would only produce the third
colour. Therefore if you combine the firft, fecond, fourth, and fifth in the proportions
in which they exift in the fpeftrum, with double the quantity of the third colour, this
third colour will be produced. It is probable that many of the unexpefted changes in
mixing colours on a painter’s eafle, as well as in more fluid chemical mixtures, may
depend on thefe principles rather than on a new arrangement or combination of their

minute particles.
Mr. Galton further obferves, that white may univerfally be produced by the com-

bination of one prifmatic colour, and a tint intermediate to two others. Which tint may
be diftinzuifthed by a name compounded of the two colours, to which it is intermediate.
Thus white is produced by a mixture of red with blue-green. Of orange with indigo-
blue. Of Yellow with violet-indigo. Of green with red-violet. Of blue with Orange-red.
Of indigo with yellow-orange. Of violet with green-yellow. Which he further remarks
exactly comcides with the theory and fafts mentioned by Dr. Robert Darwin of Shrewl(-
bury in his account of ocular fpetra; who has thewn that when one of thele contrafted
colours has been long viewed, a fpectrum or appearance of the other becomes vifible in
the fatizued eye. Philof. Tranf Vol. LXXVI. for the year 1786.

Thefe experiments of Mr. Galton might much aflift the copper-plate printers of
callicoes and papers in colours; as three colours or more might be produced by two
copper-plates. Thus fuppofe fome yellow fizures were put on by the firlt plate, and
upon fome parts of thefe yellow figures and on other parts of the ground blue was laid
on by another copper-plate. The three colours of yellow, blue, and green might be
produced ; as green leaves with yellow and blue flowers,



NOTE I[I.——COLOURED CLOUDS.

Ewve's filken couch with gorgeous tints adorn,

Or fire the arrowy throne of rifing morn.
Cartol L 119.

THE rays from the rifing and fetting fun are refrafted by our {pherical atmofphere,
hence the moft refrangible rays, as the violet, indigo, and blue are reflefted in greater
quantities from the morning and evening fkies; and the leaft refrangible ones, as red
and orange, are laft feen about the fetting fun. Hence Mr. Beguelin obferved that the
thadow of his finger on his pocket-book was much bluer in the morning and evening,
when the thadow was about eight times as long as the body from which it was projeéted.
Mr. Melville obferves, that the blue rays being more refrangible are bent down in the
evenings by our atmofphere, while the red and orange being lefs refrangible continue to
pafs on and tinge the morning and evening clouds with their colours. See Prieftley’s
Hiftory of Light and Colours, p. 440. But as the particles of air, like.thofe of water,
are themielves blue, a blue thadow may be feen at all times of the day, though much
more beautifully in the mornings and evenings, or by means of a candle in the middle
of the day. For if a fhadow on a piece of white paper is produced by placing your finger
between the paper and a candle in the day light, the thadow will appear very blue ; the
yellow light of the candle upon the other parts of the paper apparently deepens the blue
by its contraft ; thefe colours being oppofite to each other, as explained in note I

Colours are produced from clouds or mifts by refraltion, as well as by refletion.
In riding in the night over an unequal country I obferved a very beautiful coloured
hale round the moon, whenever I was covered with a few feet of mift, as I afcended
from the vallies ; which ceafed to appear when I rofe above the milt. This I fuppofe
was owing to the thinnefs of the ftratum of mift, in which I was immerfed; had it been
thicker, the colours refrated by the fmall drops, of which a fog confifts, would not
have pafled through it down to my eye.

There is a bright fpot feen on the cornea of the eye, when we face a window, which
is much attended to by portrait painters; this is the light refletted from the (pherical
furface of the polithed cornea, and brought to a focus; if the obferver is placed in this
focus, he fees the image of the window; if he is placed before or behind the focus, he
only fees a luminous fpot, which is more luminous and of lefs extent, the nearer he
approaches to the focus. The luminous appearance of the eyes of animals in the duiky
corners of a room, or in holes in the earth, may arife in fome inftances from the fame
principle ; viz. the reflection of the light from the fpherical cornea; which will be coloured
red or blue in fome degree by the morning, evening, or meridian light; or by the objects
from which that light is previoully reflefted. In the cavern at Colebrook Dale, where
the mineral tar exfudes, the eyes of the horfe, which was drawing a cart from within
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towards the mouth of it, appeared like two balls of phofphorus, when he was above 100
yards off, and for a long time before any other part of the animal was vifible. In this
cale I fufpeét the luminous appearance to have been owing to the light, which had entered
the eye, being reflected from the back furface of the vitreous humour, and thence emerg-
ing again in parallel rays from the animals eye, as it does from the back furface of the
drops of the rainbow, and from the water-drops which lie, perhaps without contaét, on
cabbage-leaves, and have the brilliancy of quickfilver. This accounts for this luminous
appearance being beft feen in thofe animals which have large apertures in their iris, as in
cats and horfes, and is the only part vifible in oblcure places, becaufe this is a better re-
flecting furface than any other part of the animal. If any of thefe emergent rays from the
animals eye can be f{uppofed to have been refleted from the choroid coat through the
femi-tranfparent retina, this would account for the coloured glare of the eyes of dogs or
cats and rabits in dark corners.

NOTE IV—COMETS.

Alarm with comet-blaze the fapphire plain,
The wan fiars glimmering through its filver train.
: Carnrto L. 1 134.

THERE have been many theories invented to account for the tails of comets. Sir
Ifaac Newton thinks that they coniift of rare vapours raifed from the nucleus of the comet,
and fo rarefied by the fun’s heat as to have their general gravitation diminithed, and that
they in confequence afcend oppofite to the fun, and from thence reflect the rays of light,
Dr. Halley compares the light of the tails of comets to the fireams of the aurora berealis,
and other electric efluvia. Philof. Tranf No. 347.

Dr. Hamilton obferves that the light of fmall flars are feen undiminifhed through
both the light of the tails of comets, and of the aurora borealis, and has further illuftrated
their elediric analogy, and adds that the tails of comets confilt of a lucid felf-fhining fub-
ftance which has not the power of refraéting or refleting the rays of light. Effays.

T'he tail of the comet of 1744 at one time appeared to extend above 16 degrees from
its body, and muft have thence been above twenty three millions of miles long, And
the comet of 1680, according to the calculations of Dr. Halley on November the r1th,
was not 2bove one femi-diameter of the earth, or lefs than 4000 miles to the northward
of the way of the earth; at which time had the earth been in that part of its orbit, what
might have been the confequence ! no one would probably have furvived to have
regiftered the tremendous effeds,

B
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The comet of 1531, 1607, and 1682 having returned in the year 1759, according to
Dr. Halley’s prediction in the Philofl Tranf. for 1705, there feems no reafon to doubt
that all the other comets will return after their proper periods. Aftronomers have in
general acquiefced in the conjefture of Dr. Halley, that the comets of 1532, and 1661
are one and the fame comet, from the fimilarity of the elements of their orbits, and were
therefore induced to exped its return to its perihelium 1789, As this comet is liable to
be difturbed in 1ts afcent from the fun by the planets Jupiter and Saturn, Dr. Mafkelyne
expected its return to its perihelium in the beginning of the year 1789, or the latter end
of the year 1788, and certainly fometime before the 27th of April, 1789, which pre-
diction has not been fulfilled. Phil. Tranf. Vol. LXXVIL

[]

NOTE V.—SUN'S RAYS.

Or give the fui’s phlogifiic ord to roll, Canto I. L 136.

T HE difpute among philofophers about phlogifton is not concerning the exiftence of
an inflammable principle, but rather whether there be one or more inflammable principles.
The difciples of Stahl, which till lately included the whole chemical world, believed in
the identity of phlogifton in all bodies which would flame or calcine. The difciples of
Lavoificr pay homage to a plurality of phlogiftons under the various names of charcoal,
fulphur, metals, &c. Whatever will unite with pure air, and thence compofe an acid, is
efteemed in this ingenious theory to be a different kind of phlogifiic or inflammable body.
At the fame time there remains a doubt whether thefe inflammable bodies, as metals,
fulphur, charceal, &c. may not be compounded of the fame phlogifton along with fome
other material yet undifcovered, and thus an unity of phlogifton exift, as in the theory of
Stahl, though very differently applied in the explication of chemical phenomena.

Some modern philofophers are of opinion that the fun is the great fountain from
which the earth and other planets derive all the phlogifton which they poffefs; and that
this is formed by the combination of the folar rays with all opake bodies, but particularly
with the leaves of vegetables, which they fuppofe to be organs adapted to ablorb them.
And that as animals receive their nourithment from wegetables they alfo obtain in a
lecondary manner their phlogifton from the fun. And lafily as great mafles of the mineral
kingdom, which have been found in the thin cruft of the earth which human labour has
penetrated, have evidently been formed from the recrements of animal and vegetable
bodies, thefe alfo are fuppofed thus to have derived their phlogifton from the fun.

Another opinion concerning the fun’s rays is, that they are not luminous till they
arrive at our atmofphere ; and that there uniting with fome part of the air they produce



Note VI. CENTRAL FIRES. 11

combuftion, and light is emitted, and that an etherial acid, yet undifcovered, is formed
from this combuition.

The mare probable opinion is perhaps, that the fun is a phlogiftic mafs of matter,
whofe furface is in a ftate of eombuition, which like other burning bodies emits light
with immenfe velocity in all direftions; that thefe rays of light aét upon all opake
badies, and combining with them either difplace or produce their elementary heat, and
become chemically combined with the phlogiftic part of them; for light is given out
when phlogiftic bodies unite with the oxygenous principle of the air, as in combuftion,
or in the redution of metallic calxes; thus in prefenting to the flame of a candle a letter-
wafer, (if it be coloured with red-lead,) at the time the red-lead becomes a metallic drop,
a flath of light is perceived. Dr. Alexander Wilfon very ingenioufly endeavours to prove
that the fun is only in a ftate of combuftion on its furface, and that the dark fpots feen on
the difk are excavations or caverns through the luminous cruft, fome of which are 4000
miles in diameter. Phil. Tranf. 1774. (Of this I fhall have occafion to fpeak again.

NOTE VL.—CENTRAL FIRES.

Round ber fiill centre tread the burning foil,
And watch the billowy Lavas, as they boil. Canto I. L 139.

M. DE MAIRAN in a paper publithed in the Hiftoire de I'Academic de Sciences,
1765, has endeavoured to fthew that the earth receives but a fmall part of the heat which
it poffeffes, from the fun’s rays, but is principally heated by fires within itfelf. He thinks
the fun is the caufe of the viciflitudes of our feafons of fummer and winter by a very
fmall quantity of heat in addition to that already refiding in the earth, which by emana-
tions from the centre to the circumference renders the furface habitable, and without
which, though the fun was conftantly to illuminate two thirds of the globe at once,
with a heat equal to that at the equator, it would foon become a mafs of folid ice. His
reafonings and calculations on this {ubjeét are too long and too intricate to be in-
ferted here, but are equally curious and ingenious and carry much conviltion along with
them.

The opinion that the center of the earth confifts of a large mafs of burning lava, has
been efpoufed by Boyle, Boerhave, and many other philofophers. Some of whom con-
fidering its fuppoled effefts on vegetation and the formation of minerals have called it a
fecond fun. There are many arguments in fupport of this opinion. 1. Becaufe the
power of the fun does not extend much beyond ten feet deep into the earth, all below
being in winter and fummer always of the fame degree of heat, viz, 48, which being
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much warmer than the mildeft froft, is fuppofed to be fuftained by fome internal diftant
fire. Add to this however that from experiments made fome years ago by Dr. Franklin
the fpring-water at Philadelphia appeared to be of 52° of heat, which feems further to
confirm this opinion, fince the climates in North America are fuppofed to be colder
than thofe of Europe under fimilar degrees of latitude. 2. Mr. De Luc in going 1359
feet perpendicular into the mines of Hartz on July the sth, 1778, on a very fine day found
the air at the bottom a little warmer than at the top of the fhaft. Phil. Tranl Vol
LXIX. p. 488. In the mines in Hungary, which are 500 cubits deep, the heat becomes
very troublefome when the miners get below 480 feet depth.  Adorinus de Locis fubter.
p- 131. But as fome other deep mines as mentioned by Mr. Kirwan are faid to poffe(s but
the common heat of the earth; and as the cruft of the globe thus penetrated by human
labour is fo thin compared with the whole, no certain deduction can be made from thefe
faéts on cither fide of the queftion. 3. The warm-fprings in many parts of the earth at
great diftance from any Volcanos feem to originate from the condenfation of vapours
arifing from water which is boiled by fubterraneous fires, and cooled again in their paf-
fage through a certain length of the colder foil ; for the theory of chemical folution will
not explain the equality of their heat at all feafons and through fo many centuries. See
note on Fucus in Vol. II. See a letter on this fubjet in Mr. Pilkinton’s View of Derby-
thire from Dr. Darwin. 4. From the fituations of volcanos which are always found
upon the fummit of the higheft mountains. For as thefe mountains have been lifted up
and lofe feveral of their uppermoft ftrata as they rife, the loweft firata of the earth yer
known appear at the tops of the higheft hills; and the beds of the Volcanos upon thefe
hills muft in confequence belong to the loweft firata of the earth, confifting perhaps of
granite or bafaltes, which were produced before the exiftance of animal or vegetable
bodies, and might conftitute the original nucleus of the earth, which I have fuppofed
to have been projected from the fun, hence the voleanos themfelves appear to be fpira-
cula or chimneys belonging to great central fires. It is probably owing to the efcape of
the elaftic vapours from thefe fpiracula that the modern earthquakes are of fuch fmall ex-
tent compared with thofe of remote antiquity, of which the veftiges remain all over the
globe, 5. The great fize and height of the continents, and the great fize and depth of
the South-fea, Atlantic, and other oceans, evince that the firft earthquakes, which pro-
duced thefe immenfe changes in the globe, muft have been occafioned by central fires,
6. The very diltant and expeditious communication of the fhocks of fome great earth-
quakes. The earthquake at Lifbon in 1755 was perceived in Scotland, in the Peak of
Derbythire, and in many other diftant parts of Europe. The percuflions of it travelled
with about the velocity of found, viz. about thirteen miles in a minute. The earthquake
in 1693 extended 2600 leagues. (Goldlmith’s Hiftory.) Thefe phenomena are eafily ex-
plained if the central parts of the earth confift of a fluid lava, as a percuflion on one part
of fuch a fluid mafs would be felt on other parts of its confining vault, like a flroke on a
fluid contained in a bladder, which however gentle on one fide is perceptible to the hand
placed on the other; and the velocity with which fuch a concuffion would travel would
be that of found, or thirteen miles in a minute. For further information on this part of
the fubject the reader is referred to Mr, Michell’s excellent Treatife on Earthquakes in the
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Philof. Tranf. Vol. LI. 7. That there is a cavity at the center of the earth is made pro-
bable by the late experiments on the attraction of mountains by Mr. Matkerlyne, who fup-
pofed from other confiderations that the denfity of the earth near the furface fhould be
five times lefs than its mean denfity. Phil. Tranf. Vol. LXV. p. 498. But found from
the attraction of the mountain Schehallien, that it is probable, the mean denfity of the
earth is but double that of the hill. Ibid. p. 532. Hence if the firft fuppofition be well
founded there would appear to be a cavity at the centre of confiderable magnitude, from
whence the immenfe beds and mountains of lava, toadfione, bafaltes, granite, &c. have
been protruded. 8. The variation of the compafs can only be accounted for by fup-
pofing the central parts of the earth to confift of a fluid mafs, and that part of this fluid
is iron, which requiring a greater degree of heat to bring it into fufion than glafs or other
metals, remains a folid, and the vis inertize of this fluid mafs with the iron in it, occafions
it to perform fewer revolutions than the cruft of folid earth over it, and thus it is gradu-
ally left behind, and the place where the floating iron refides is pointed to by the direét
or retrograde motions of the magnetic needle. This feems to have been nearly the
opinion of Dr. Halley and Mr. Euler.

NOTE VIL——.ELEMENTARY HEAT.

Or fpbere on fphere in widening waves expand,
And glad with gerial warmth the incumbent land, Canto l. L 143.

A CERTAIN quantity of heat feems to be combined with all bodies befides the
fenfible quantity which gravitates like'the electric fluid amongft them. This combined
heat or latent heat of Dr. Black, when fet at liberty by fermentation, inflammation,
cryftallization, freezing, or other chemical attraftions producing new combinations, paffes
as a fluid element into the furrounding bodies. And by thawing, diffufion of neutral
falts in water, melting, and other chemical foluticns, a portion of heat is attralted from
the bodies in vicinity and enters into or becomes combined with the new folutions.

Hence a coméination of metals with acids, of effential oils and acids, of alcohol and
water, of acids and water, give out heat; whillt a folutien of fnow in water or in acids,
and of neutral falts in water, attradt heat from the furrounding bodies. So the acid of
nitre mixed with oil of cloves unites with it and produces a moft violent flame; the fame
acid of nitre poured on fnow inftantly diffolves it and produces the greateft degree of cold
yet known, by which at Peterfburgh quickfilver was firft frozen in 1760,

Water may be ccoled below 32° without being frozen, if it be placed on a folid floor
and fecured from agitation, but when thus cooled below the freezing point the leaft
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agitation turns part of it fuddenly into ice, and when this fudden freezing takes place a
thermometer placed in it inftantly rifes as fome heat is given out in the aét of congelation,
and the ice is thus left with the fame fenfié/e degree of cold as the water had pofleffed
before it was agitated, but is neverthelels now combined with lefs latent heat.

A cubic inch of water thus cooled down to 32° mixed with an equal quantity of boil-
ing water at 2129 will cool it to the middle number between thele two, orto 122. But
a cubit inch of ice whofe fenfible cold alfo is but 32, mixed with an equal quantity of
boiling water, will cool it fix times as much as the cubic inch of cold water above-
mentioned, as the ice not only gains its thare of the fenfible or gravitating heat of the
boiling water but attratts to itfelf alfo and combines with the quantity of latent heat
which it had loft at the time of its congelation.

So boiling water will acquire but 212° of heat under the common preffure of the at-
mofphere, but the fteam raifed from it by its expanfion or by its folution in the atmo-
fphere combines with and carries away a prodigious quantity of heat which it again parts
with on its condenfation ; as is feen in common diftillation where the large quantity of
water in the worm-tub is fo foon heated. Hence the evaporation of ether on a ther-
mometer foon finks the mercury below freezing, and hence a warmth of the air in winter
frequently fucceeds a thower.

When the matter of heat or calorique is fet at liberty from its combinations, as by
inflammation, it paffes into the furrounding bodies, which poflefs different capacities of
acquiring their fhare of the loofe or fenfible heat ; thus a pint meafure of cold water at 48°
mixed with a pint of boiling water at 212° will cool it to the degree between thele two
numbers, or to 154%, but it requires two pint meafures of quickiilver at 48° of heat to
cool one pint of water as above. Thefe and other curious experiments are adduced by
Dr. Black to evince the exiftance of combined or latent heat in bodies, as has been ex-
plained by fome of his pupils, and well illuftrated by Dr. Crawford. The world has
long been in expectation of an account of his difcoveries on this fubject by the celebrated
author himfelf.

As this doftrine of elementary heat in its fluid and combined ftate is not yet univer-
fally received, I fhall here add two arguments in{@pport of it drawn from different fources,
viz. from the heat given out or abforbed by the mechanical condenfation or expanfion of
the air, and perhaps of other bodies, and from the analogy of the various phenomena of
heat with thofe of eletricity.

L If a thermometer be placed in the receiver of an air-pump, and the air haflily ex-
haufted, the thermometer will fink fome degrees, and the glafs become fteamy; the
fame occurs in haftily admitting a part of the air again. This I fuppofe to be produced
by the expanfion of part of the air, both during the exhauftion and re-admiffion of it;
and that the air fo expanded becomes capable of attraéting from the bodies in its vicinity
a part of their heat, hence the vapours contained in it and the glafs receiver are for a
time colder and the fteam is precipitated. That the air thus parts with its moifture from
the cold occafioned by its rarefadtion and not fimply by the rarefation itfelf is evident,
becaufe in a minute or two the fame rarefied air will again take up the dew depofited on
the receiver; and becaufe water will evaporate {ooner in rare than in denfe air.
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There is a curious phenomenon fimilar to this oblerved in the fountain of Hiero con-
firuéted on a large fcale at the Chemnicenfian mines in Hungary. In this machine the air
in a large veffel is comprefled by a column of water 260 feet high, a ftop-cock is then
opened, and as the air iffues out with great vehemence, and thus becomes immediately
greatly expanded, fo much cold is produced that the moifture from this fiream of air is
precipitated in the form of fnow, and ice is formed adhering to the nofel of the cock.
This remarkable circumftance is deferibed at large with a plate of the machine in Philof.
Tranf. Vol. LII. for 1761.

The following experiment is related by Dr. Darwin in the Philof. Tranf. Vol.
LXXVII. Having charged an air-gun as forcibly as he well could the air-cell and fyringe
became exceedingly hot, much more fo than could be aferibed to the friction in working
it; it was then left about half an hour to cool down to the temperature of the air, and a
thermometer having been previoully fixed againft a wall, the air was difcharged in a con-
tinual ftream on its bulb, and it funk many degrees. From thefe three experiments
of the fieam in the exhauftéd receiver being depofited and re-abforbed, when a part of the
* air is exhaufted or re-admitted, and the fnow produced by the fountain of Hiero, and
the extraordinary heat given out in charging, and the cold produced in difcharging an
air-gun, there is reafon to conclude that when air is mechanically comprefled the
elementary fluid heat is prefled out of it, and that when it is mechanically expanded the
fame fluid heat is re-abforbed from the common mafs.

It is probable all other bodies as well as air attract heat from their neighbours when
they are mechanically expanded, and give it out when they are mechanically condenfed.
Thus when a vibration of the particles of hard bodies is excited by friftion or by per-
cuffion, thefe particles mutually recede from and approach each other reciprocally; at
the times of their receflion from each other, the body becomes enlarged in bulk, and is
then in a condition to attract heat from thofe in its vicinity with great and fudden power;
at the times of their approach to each other this heat is again given out, but the bodies
in contact having in the mean while received the heat they had thus loft, from other
bodies behind them, do not fo fuddenly or fo forcibly re-abforb the heat again from the
body in vibration; hence it remains on its furface like the eleétric fluid on a rubbed glafs
globe, and for the fame reafon, becaule there is no good conduétor to take it up again.
Hence at every vibration more and more heat is acquired and ftands loofe upon the fur-
face; as in filing metals or rubbing glafs tubes; and thus a fimith with a few ftrokes on
a nail on his anvil can make it hot enough to light a brimftone- match; and hence in
firiking flint and fieel together heat enough is produced to vitrify the parts thus firucken
off; the quantity of which heat is again probably increafed by the new chemical com-
bination.

II. The analogy between the phenomena of the eledtric fluid and of heat furnithes
another argument in fupport of the exiftence of heat as a gravitating fluid. 1. They are
both accumulated by friction on the excited body. 2. They are propagated eafily or
with difficalty along the fame claffes of bodies; with eafe by metals, with lefs eafe by
water ; and with difficulty by refins, bees-wax, filk, air, and glafs. Thus glafs canes
or canes of fealing-wax may be melted by a blow-pipe or a candle within a quarter of an
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inch of the fingers which hold them, without any inconvenient heat, while a pin or
other metallic fubftance applyed to the flame of a candle fo readily conduéts the heat as
immediately to burn the fingers. Hence clothes of filk keep the body warmer than clothes
of linen of equal thicknefs, by confining the heat upon the body. And hence plains are
fo much warmer than the fummits of mountains by the greater denfity of the air con-
fining the acquired heat upon them. 3. They both give out light in their paffage
through air, perhaps not in their paffage through a vacuum. 4; They both of them
fufe or vitrify metals, 5. Bodies after being eleflrized if they are mechanically ex-
tended will receive a greater quantity of electricity, as in Dr. Franklin’s experiment of
the chain in the tankard; the fame feems true in refpeft to heat as explained above,
6. Both heat and ¢leétricity contribute to fufpend fteam in the atmofphere by producing
or increafing the repulfion of its particles. 7. They both gravitate, when they have
been accumulated, till they find their equilibrium.

If we add to the above the many chemical experiments which receive an eafy and ele-
gant explanation from the fuppofed matter of heat, as employed in the works of Bergman
and Lavoifier, I think we may reafonably allow of its exiftence as an element, occafionally -
combined with other bodies, and occafionally exifting as a fluid, like the eleftric fluid
gravitating amongft them, and that hence it may be propagated from the central fires
of the earth to the whole mafs, and contribute to preferve the mean heat of the earth,
which in this country is about 48 degrees but variable from the greater or lefs effeét of
the fun’s heat in different climates, fo well explained in Mr. Kirwan’s Treatife on the
Temperature of different Latitudes. 1787, Elmily. London.



{ sz )
NOTE VIII.—MEMNON’S LYRE.

8o to the facred Sun in Memnon's fane
Spantaneous concords quired the matin jflrain, Canto I. 1. 181.

THE gigantic flatue of Memnon in his temple at Thebes had a lyre in his hands, which
many credible writers affure us, founded when the rifing fun fhone upon it. Some philo-
fophers have fuppofed that the fun’s light poffefles a mechanical impulfe, and that the founds
abovementioned might be thence produced. Mr. Michell conftruéted a very tender hori-
zontal balance, as related by Dr. Prieftley in his hiftory of light and colours, for this pur-
pofe, but fome experiments with this balance which I faw made by the late Dr. Powel,
who threw the focus of a large refleftor on one extremity of it, were not conclufive
eitherway, as the copper leaf of the balance approached in one experiment and receded
in another.

There are however methods by which either a rotative or alternating motion may be
produced by very moderate degrees of heat. If a ftraight glafs tube, fuch as are ufed for
barometers, be fufpended horizontally before a fire, like a roaiting fpit, it will revolve by
intervals ; for as glafs is a bad conduétor of heat the fide next the fire becomes heated
fooner than the oppofite fide, and the tube becomes bent into a bow with the external
part of the curve towards the fire, this curve then falls down 2nd produces a fourth part
of a revolution of the glafs tube, which thus revolves with intermediate paufes.

Another alternating motion I have feen produced by fufpending a glafs tube about eight
inches long with bulbs at each end on a centre like a fcale beam. This curious machine
is filled about one third part with pureft {pirit of wine, the other two thirds being a
vacuum, and is called a pulfe-glafs, if it be placed in a box before the fire, fo that either
bulb, as it rifes, may become fhaded from the fire, and expofed to it when it defcends, an
alternate libration of it is produced. For fpirit of wine in vacuo emits fteam by a very
fmall degree of heat, and this fteam forces the fpirit beneath it up into the upper bulb,
which therefore defcends. It is probable fuch a machine on a larger fcale might be of
ufe to open the doors or windows of hot-houfes or mellon-frames, when the air within
them fhould become too much heated, or might be employed in more important me-
chanical purpoles.

On travelling through.a hot fummer’s day in a chaife with a box covered with leather
on the fore-axle-tree, I obferved, as the fun fhone upon the black leather, the box began
to open its lid, which at noon rofe above a foot, and could not without great force be
prefled down ; and which gradually clofed again as the fun declined in the evening. This
I fuppofe might with ftill greater facility be applied to the purpofe of opening melon-
frames or the fathes of hot-houfes.

The ftatue of Memnon was overthrown and fawed in two by Cambyfes to difcover
its internal ftructure, and is faid ftill to exift. See Savary’s Letters on Egypt. The trun-
cated ftatue is faid for many centuries to have faluted the rifing fun with chearful tones,
and the fetting fun with melancholy ones.

C
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NOTE IX.—LUMINOUS INSECTS.
Star of the earth, and diamond of the night. Canto I. L 192,

THERE are cighteen fpecies of Lampyris or glow-worm, according to Linneus,
fome of which are found in almoft every part of the world. In many of the fpecies
the females have no wings, and are fuppofed to be difcovered by the winged males by
their fhining in the night. They become much more lucid when they put themfelves
in motion, which would feem to indicate that their light is owing to their refpiration; in
which procefs it is probable phofphoric acid is produced by the combination of vital air
with fome part of the blood, and that light is given out through their tranfparent bodies
by this flow internal combuftion.

There is a fire-fly of the beetle-kind defcribed in the Dict. Raifonné under the name
of Acudia, which is faid to be two inches long, and inhabits the Weft-Indies and South
America; the natives ufe them inltead of candles, putting from one to three of them
under a glafs. Madam Merian fays, that at Surinam the light of this fly is fo great,
that fhe faw fufficiently well by one of them to paint and finith one of the figures of
them in her work on infefts. The largeft and oldelt of them are faid to become four
inches long, and to fhine like a fhooting ftar as they fly, and are thence called Lantern-
bearers. . The ufe of this light to the infeét itfelf feems to be that it may not fly againft
objeéts in the night; by which contrivance thefe infefts are enabled to procure their
fuftenance either by night or day, as their wants may require, or their numerous enemies
permit them; whereas fome of our beetles have eyes adapted only to the night, and if
they happen to come abroad too foon in the evening are fo dazzled that they Ay againft
every thing in their way. See note on Phofphorus, No. X.

In fome feas, as particularly about the coaft of Malabar, as a fhip floats along, it feems
during the night to be furrounded with fire, and to leave a long tract of light behind it.
Whenever the fea is gently agitated it feems converted into little ftars, every drop as it
breaks emits light, like bodies eleétrified in the dark. Mr. Bomare fays, that when he
was at the port of Cettes in Languedoc, and bathing with a companion in the fea after
a very hot day, they both appeared covered with fire after every immerfion, and that
-laying his wet hand on the arm of his companion, who had not then dipped himfelf, the
exact mark of his hand and fingers was feen in characters of fire. As numerous micro-
fcopic infeéts are found in this fhining water, its light has been generally afcribed to
them, though it feems probable that fifh-flime in hot countries may become in fuch a
ftate of incipient putrefaction as to give light, efpecially when by agitation it i1s more ex-
pofed to the air; otherwife it is not eafy to explain why agitation thould be neceflary to
produce this marine light. See note on Phofphorus Ne. X,



NOTE X.—TPHOSPHORUS.

Or mark in fbining letters Kuuckel's name
In the pale pholphor's felf-confuming flame. Canto . L 2317.

KUN CKEL, anative of Hamburgh, was the firlt who difcovered to the world
the procefs for producing phofphorus; though Brandt and Boyle were likewife faid to
have previouily had the art of making it. It was obtained from fal microcofmicum by
evaporation in the form of an acid, but has fince been found in other animal fubftances,
as in the alhes of bones, and even in fome vegetables, as in wheat flour. Keir's chemical
Di&. This phofphoric acid is like all other acids united with vital air, and requires
tc be treated with charcoal or phlogifton to deprive it of this air, it then becomes a kind
of animal fulphur, but of fo inflammable a nature, that on the accefs of air it takes fire
fpontaneouily, and as it burns becomes again united with vital air, and re-aflumes its

form of phofphoric acid.
As animal refpiration feems to be a kind of flow combuftion, in which it is probable

that pbofphoric acid is produced by the union of phofphorus with the vital air, fo it is
alfo probable that phofphoric acid is produced in the excretory or refpiratory veflels of
luminous infeéts, as the glow-worm and fire-fly, and fome marine infeéts. From the
fame principle I fuppofe the light from putrid fith, as from the heads of hadocks, and
from putrid veal, and from rotten wood in a certain ftate of their putrefaction, is pro-
duced, and phofphorus thus flowly combined with air is changed into phofphoric acid.
The light from the Bolognian ftone, and from calcined rhells, and from white paper,
and linen after having been expofed for a time to the fun’s light, feem to produce either
the phofphoric or fome other kind of acid from the fulphurous or phlogiftic matter

which they contzin. See note on Beccari’s fhells. 1. 180.
There 15 another procefs feems fimilar to this flow combuftion, and that is beaching.

By the warmth and light of the fun the water {prinkled upon linen or cotton cloth feems
to be decompofed, (if we credit the theory of M. Lavoifier,) and a part of the vital air
thus fet at liberty and uncombined and not being in its elaftic form, more eafily diffolves
the colouring or phlogiftic matter of the cloth, and preduces a new acid, which is itfelf
colourlefs, or is wathed out of the cloth by water. The new procefs of bleaching con-
firms a part of this theory, for by uniting much vital air to marine acid by diftilling it
from manganefe, on dipping the cloth to be bleached in water repleat with this fuper-
aerated marine acid, the colouring matter difappears immediately, fooner indeed in cotton
than in linen. See note XXXIV.,

There is another procefs which I fufpeft bears analogy to thefe above-mentioned,
and that is the rancidity of animal fat, as of bacon; if bacon be hung up in a warm
kitchen, with much falt adhering on the outfide of it, the fat part of it foon becomes

c 2
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yellow and rancid ; if it be wathed with much cold water after it has imbibed the falt,
and juft before it is hung up, I am well informed, that it will not become rancid, or in
very flight degrees. In the former cafe I imagine the falt on the furface of the bacon
attracts water during the cold of the night, which is evaporated during the day, and
that in this evaporation a part of the water becomes decompofed, as in bleaching, and its
vital air uniting with greater facility in its unelaftic ftate with the animal fat, produces

an acid, perhaps of the phofphoric kind, which being of a fixed nature lies upon the
con, giving it the yellow colour and rancid tafte. It is remarkable that the fuper-

aerated marine acid does not bleach living animal fubftances, at leaft it did not whiten a
part of my hand which I for fome minutes expofed to it.

|

NOTE XI.—STEAM-ENGINE.

Luick moves the balanced beam, of giant-birth,
Wields bis large limbs, and nodding fbakes the earth, Cawto 1. L. 267,

THE expanfive force of fteam was known in fome degree to the antients, Hero of
Alexandria defcribes an application of it to produce a rotative motion by the re-aftion of
fteam iffuing from a fphere mounted upon an axis, through two fmall tubes bent into
tangents, and iffuing from the oppofite fides of the equatorial diameter of the fphere,
the fphere was fupplied with fteam by a pipe communicating with a pan of boiling water,
and entering the fphere at one of its poles.

A french writer about the year 1630 deferibes a method of raifing water to the upper
part of a houfe by filling a chamber with fteam, and fuffering it to condenfe of itfelf, but
it feems to have been mere theory, as his method was fcarcely pradticable as he deferibes
it. In 1655 the Marquis of Worcefter mentions a method of raifing water by fire in his
Century of Inventions, but he feems only to have availed himfelf of the expanfive force
and not to have known the advantages arifing from condenfing the fteam by an injection
of cold water. This latter and moft important improvement feems to have been made
by Capt. Savery fometime prior to 1698, for in that year his patent for the ufe of that
invention was confirmed by a of parliament. This gentleman appears to have been the
firft who reduced the machine to pradtice and exhibited it in an ufeful form: This
method confifted only in expelling the air from a veffel by fteam and condenfing the
fteam by an inje&tion of cold water, which making a vacuum, the preflure of the atmo-
fphere forced the water to afcend into the fteam-veflel through a pipe of 24 to 26 feet
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high, and by the admiffion of denfe fteam from the boiler, forcing the water in the fteam-
veflel to afcend to the height defired.  This conftruction was defective becaufe it required
very ftrong veffels to refift the force of the fieam, and becaule an enormous quantity of
fteam was condenfzd by coming in contact with the cold water in the fteam-veffel.

About or foon after that time M. Papin attempted a fteam-engine on fimilar principles
but rather more defeltive in its conftruction.

The next improvement was made very foon afterwards by Mefirs. Newcomen and
Cawley of Dartmouth, it confifted in employing for the {team-veflel a hollow cylinder,
fhut at bottom and open at top, furnithed with a pifton fliding eafily up and down in it,
and made tight by oakum or hemp, and covered with water. This pifton is fulpended
by chains from one end of a beam, moveable upon an axis in the middle of its lenzth,
to the other end of this bzam are fulpended the pump-rods.

The danger of burlting the veflels was avoided in this machine, as however high the
water was to be raifed it was not neceffary to increafe the denfity of the fteam but only
to enlarge the diameter of the cylinder. ]

Another advantage was, that the cylinder not being made fo cold as in Savary’s
method, much lefs fteam was loft in filling it after each condenfation.

The machine however ftill remained imperfeét, for the cold water thrown into the
cylinder acquired heat from the fteam it condenfed, and being in a veflel exhaufted of
air it produced fteam itfelf, which in part refifted the aftion of the atmofphere on the
pifton ; were this remedied by throwing in more cold water the deftruétion of fteam in
the next filling of the cylinder would be proportionally increafed. It has therefore in
praclice been found advifeable not to load thefe engines with columns of water weighing
more than feven pounds for each fquare inch of the area of the pifton. The bulk of
water when converted into fteam remained unknown until Mr. J. Watt, then of
Glafgow, in 1764, determined it to be about 1800 times more rare than water. It foon
occurred to Mr. Wart that a perfe&t engine would be that in which no fteam fhould be
condenfed in filling the cylinder, and in which the fteam fhould be fo perfeltly cooled as
to produce nearly a perfeét vacuum.

Mr. Watt having afcertaincd the degree of heat in which water boiled in vacuo, and
under progreffive degrees of preflure, and inftruéted by Dr. Black’s difcovery of latent
heat, having calculated the quantity of cold water neceffary to condenfe certain quantities
of fteam fo far as to produce the exhauftion required, he made a communication from
the cylinder to a cold veffel previoufly exhaufted of air and water, into which the fleam
rufhed by its elafticity, and became immediately condenfed. He then adapted a cover to
the cylinder and admitted fteam above the piften to prefs it down inftead of air, and
inftead of applying water he ufed oil or greafe to fill the pores of the cakum and to lubri-
cate the cylinder.

He next applied a pump to extract the injeftion water, the condenfed fteam, and the
air, from the condenfing veffel, every firoke of the engine.
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To prevent the cooling of the cylinder by the conta® of the external air, he fur-
rounded it with a cafe containing ftuam, which he again protected by a covering of
matters which conduét heat flowly.

This conftruction prefented an eafy means of regulating the power of the engine, for
the fleam being the aéting power, as the pipe which admits it from the boiler is more
or lefs opened, a greater or fmaller quantity can enter during the time of a firoke, and
confequently the engine can aét with exaftly the neceffary degree of energy.

Mr. Watt gained a patent for his engine in 1768, but the further perfecution of his
defigns were delayed by other avocations till 1775, when in conjunétion with Mr. Boulton
of Soho near Birmingham, numerous experiments were made on a large feale by ther
united ingenuity, and great improvements added to the machinery, and an a& of parlia-
ment obtained for the prolongation of their patent for twenty-five years, they have fince
that time drained many of the deep mines in Cornwall, which but for the happy union
of fuch genius muft immediately have ceafed to work. One of thefe engines works a
pump of cighteen inches diameter, and upwards of 100 fathom or 600 feet high, at the
rate of ten to twelve ftrokes of feven feet long each, in a minute, and that with one fifth
part of the coals which a common engine would have taken to do the fame work. The
power of this engine may be eafier comprehended by faying that it raifed a weight equal
to 81000 pounds 8o feet high in a minute, which is equal to the combined aétion of 200
good horfes. In Newcomen's engine this would have required a cylinder of the
enormous diameter of 120 inches or ten feet, but as in this engine of Mr. Watt and
Mr. Boulton the fteam acts, and a vacuum is made, alternately above and below the
pifton, the power exerted is double to what the fame cylinder would otherways pro-
duce, and is further augmented by an inequality in the length of the two ends of the
lever.

Thefe gentlemen have alfo by other contrivances applied their engines to the turning
of mills for almoft every purpofe, of which that great pile of machinery the Albion
Mill is a well known inftance. Forges, flitting mills, and other great works are erected
where nature has furnithed no running water, and future times may boaft that this
grand and ufeful engine was invented and perfected in our own country.

Since the above article went to the prefs the Albion Mill is no more; it is fuppofed
to have been fet on fire by interefted or malicious incendaries, and is burnt to the
ground, Whence London has loft the credit and the advantage of poffefling the

moft powerful machine in the world !
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NOTE XIL..—FROST.

i

In phalanx firm the fiend of Froft affail. Canto L. L 446.

THE caufe of the expanfion of water during its converfion into ice is not yet well
afcertzined, it was fuppofed to have been owing to the air being fet at liberty in the aét
of congelation which was before diffolved in the water, and the many air bubbles in ice
were thought to countenance this opinion. But the great force with which ice expands
during its congelation, fo as to burft iron bombs and coehorns, according to the experi-
ments of Major Williams at Quebec, invalidates this idea of the caufe of it, and may
fometime be brought into ufe as a means of breaking rocks in mining, or projefting
cannon-balls, or for other mechanical purpoles, if the means of producing congelation
fhould ever be difcovered to be as eafy as the means of producing combulftion.

Mr. de Mairan attributes the increafe of bulk of frozen water to the different arrange-
ment of the particles of it in cryitallization, as they are conftantly joined at an angle of
60 degrees ; and muit by this difpofition he thinks occupy a greater volume than if they
were parallel. He found the augmentation of the water during freezing to amount to
one-fourteenth, one-cighteenth, one-nineteenth, and when the water was previoully
purged of air to only one-twenty-fecond part. He adds that a piece of ice, which was
at firft only one-fourteenth part fpecifically lighter than water, on being expofed fome
days to the froft became one-twelfth lighter than water. Hence he thinks ice by being
expoled to greater cold fhill increafes in volume, and to this attributes the burfting of ice
in ponds and on the glaciers. See Lewis’s Commerce of Arts, p. 257. and the note on
Muichus in the other volume of this work.

This expanfion of ice well accounts for the greater mifchief done by vernal frofts at-
tended with moifture, (as by hoar-frofts,) than by the dry frofts called black frofts. Mr.
Lawrence in a letter to Mr. Bradley complains that the dale-mift attended with a froft on
may-day had defiroyed all his tender fruits; though there was a fharper froft the night
before without a mift, that did him no injury; and adds, that a garden not a itone’s
throw from his own on a higher fituation, being above the dale-mift, had reccived no
damage. Bradley, Vol. IL. p. 232.

Mr. Hunter by very curious experiments difcovered that the living principle in fifh,
in vegetables, and even in eggs and feeds, poffefles a power of refilting congelation.
Phil. Tranf. There can be no doubt but that the exertions of animals to avoid
the pain of cold may produce in them a greater quantity of heat, at leaft for a time,
but that vegetables, egps, or feeds, fhould poffefs fuch a quality is truly wonderful.
Others have imagined that animals poffefs 2 power of preventing themfelves from becom-
ing much warmer than g8 degrees of heat, when immerfed in an atmolphere above that
degree of heat. It is true that the increafed exhalation from their bodies will in fome
meafure cool them, as much heat is carried off by the evaporation of fluids, but this
15 2 chemical not an animal procefs. The experiments made by thofe who continued
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many minutes in the air of a room heated fo much above any natural atmolpheric heat,
do not feem conclufive, as they remained in it a lefs time than would have been necel-
fary to have heated a mafs of beef of the fame magnitude, and the circulation of the bleod
in living animals, by perpetually bringing new fupplies of fluid to the fkin, would prevent
the external furface from becoming hot much fooner than the whole mals. And thirdly,
there appears no power of animal bodies to produce cold in difeafes, as in fcarlet fever, in
which the increafed action of the veflels of the fkin produces heat and contributes to ex-
hauft the animal power already too much weakened.

It has been thought by many that frofts meliorate the ground, and that they are in
general falubrious to mankind.  In refpeét to the former it is now well known that ice or
fnow contain no nitrous particles, and though froft by enlarging the bulk of moift clay
leaves it fofter for a time after the thaw, yet as foon as the water exhales, the clay becomes
as hard as before, being prefled together by the incumbent atmolphere, and by its felf-
attraction, called fetting by the potters. Add to this that on the coafts of Africa, where
froft is unknown, the fertility of the foil is almoft beyond our conceptions of it. In
refpect to the general falubrity of frofty feafons the bills of mortality are an evidence in
the negative, as in long frofts many weakly and old people perith from debility occafioned
by the cold, and many clafles of birds and other wild animals are benumbed by the cold
or deftroyed by the confequent fcarcity of food, and many tender vegetables perith from
the degree of cold.

I do not think it thould be objetted to this doftrine that there are moift days attended
with a brifk cold wind when no vifible ice appears, and which are yet more difagreeable
and deftrutive than frofty weather. For on thefe days the cold moifture, which is de-
pofited on the fkin is there evaporated and thus produces a degree of cold perhaps greater
than the milder frofts. Whence even in fuch days both the difagreeable fenfations and
infalubrious effeéls belong to the caufe abovementioned, viz. the intenfity of the cold.
Add to this that in thefe cold moift days as we pafs along or as the wind blows upon us,
a new fheet of cold water is as it were perpetually applied to us and hangs upon our
bodies, now as water is Boo times denfer than air and is a much better conductor of heat,
we are {tarved with cold like thofe who go into a cold bath, both by the great number of
particles in contalt with the fkin and their greater facility of receiving our heat.

It may neverthelefs be true that fnows of long duration in our winters may be lefs in-
jurious to vegetation than great rains and fhorter frofts, for two reafons. 1. Becaufe great
rains carry down many thoufand pounds worth of the beft part of the manure off the lands
into the fea, whereas now diffolves more gradually and thence carries away lefs from the
Jand ; any one may diftinguifh a fnow-flood from a rain-flood by the tranfparency of the
water. Hence hills or fields with confiderable inclination of furface (hould be ploughed
horizontally that the furrows may ftay the water from fhowers tll it depofits its mud.
2. Snow proteéts vegetables from the feverity of the froft, fince it is always in a flate of
thaw where it is in contaé with the earth; as the earth’s heat is about 48° and the heat of
thawing fnow is 32° the vegetables between them are kept in a degree of heat about 40,
by which many of them are preferved. See note on Mufchus, Vol. 1L, of this work.



NOTE XIII..—ELECTRICITY.

Cold from each point cerulean lufires gleam. Canto L. L 345.

ELECTRIC POINTS.

THERE was an idle difpute whether knobs or points were preferable on the top of
conductors for the defence of houfes. The defign of thefe conductors is to permit the
ele@ric matter accumulated in the clouds to pafs through them into the earth in a (maller
continued ftream as the cloud approaches, before it comes to what is termed (triking
diftance; now as it is well known that accumulated eleétricity will pafs to points at a
much greater diftance than it will to knobs there can be no doubt of their preference ;
and it would feem that the finer the point and the lefs liable to become rufty the better,
as it would take off the lizhtening while it was flill at a greater diflance, and by that
means preferve a greater extent of building; the very extremity of the point fthould be of
pure filver or gold, and might be branched into a kind of brufh, fince one fmall point can
not be fuppofed to receive fo great a quantity as a thicker bar might conduct into the
earth.

If an infulated metallic ball is armed with a point, like a needle, proje@ing from one
part of it, the eleftric fluid will be feen in the dark to pafs off from this point, fo long as
the ball is kept fupplied with eleétricity. The reafon of this is not difficult to comprehend,
every part of the eleftric atmofphere which furrounds the infulated ball is attradted to
that ball by a large furface of it, whereas the eletric atmofphere which is near the ex-
tremity of the needle is attralted to it by only a fingle point, in confequence the particles
of eleftric matter near the furface of the ball approach towards it and pufh off by their
greater gravitation the particles of eleftric matter over the point of the needle in a con-
tnued fiream.

Something like this happens in refpect to the diffufion of oil on water from a pointed
cork, an experiment which was many years ago fhewn me by Dr. Franklin; he cuta
piece of cork about the fize of a letter-wafer and left on one edge of it a point about a
{ixth of an inch in length projeéing as a tangent to the circumference. This was dipped
in il and thrown on a pond of water and continued to revolve as the oil left the point
for a great many minutess The oil defcends from the floating cork upon the water
being diffufed upon it without fri¢tion and perhaps without contact; but its going off at
the point {o forcibly as to make the cork revolvein a contrary direction feems analogous
to the departure of the eletric fluid from points.

Can any thing fimilar to either of thefe happen in refpedt to the earth’s atmofphere
and give occafion to the breezes on the tops of mountains, which may be confidered as
points on the earths circumference ?

D
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FAIRY-RINGS.

There is a phenomenon fuppofed to be eletric which is yet ‘unaccounted for, I
mean the Fairy-rings, as they are called, fo often feen on the grafs. The numerous
flathes of lightning which occur every fummer are, I believe, generally difcharged on
the earth, and but feldom (if ever) from one cloud to another. Moift trees are the
moft frequent conduétors of thefe flathes of lightning, and I am informed by purchafers
of wood that innumerable trees are thus cracked and injured. At other times larger
parts or prominences of clouds gradually finking as they move along, are difcharged on
the moifture parts of graffy plains. Now this knob or corner of a clond in being
attrafted by the earth will become nearly cylindrical, as loofe woel would do when
drawn out into a thread, and will firike the earth with a ftream of eleétricity perhaps
two or ten yards in diameter. Now as a flream of electricity difplaces the air it paffes
through, it is plain no part of the grafs can be burnt by it, but juft the external ring of
this cylinder where the grals can have accefs te the air, fince without air nothing can be
calcined. This earth after having been fo calcined becomes a richer foil, and either fun-
gufes or a bluer grafs for many years mark the place. That lightning difplaces the air in
its paffage is evinced by the loud crack that fucceeds it, which is owing to the fides of the
aerial vacuum clapping together when the lightning is withdrawn. That nothing will
caleine without air is now well underftood from the acids produced in the burning of
phloegiftic fubftances, and may be agreeably feen by fulpending a paper on an iron prong
and putting it into the centre of the blaze of an iron-furnace; it may be held there
fome feconds snd may be again withdrawn without its being burnt, if it be paffed
quickly into the flame and out again through the external part of it which is in conta&
with the air. I know fome circles of many yards diameter of this kind near Foremark
in Derbyfhire which annually produce large white fungufes and ftronger grafs, and
have done fo, I am informed, above thirty years. This increafed fertility of the ground
by calcination or charring, and its continuing te operate fo many years is well worth the
attention of the farmer, and fhews the ufe of paring and burning new turf in agri-
culture, which produces its effect not fo much by the alhes of the vegetable fibres as by
charring the foil which adheres to them.

Thefe fituations, whether from eminence or from moifture, which were proper once
to attraét and difcharge a thunder-cloud, are more liable again o experience the fame.
Hence many fairy-rings are often feen near each other either without interfe&ting each
other, as I faw this fummer in a garden in Nottinghamfhire, or interfefting each other
as deferibed on Arthur’s feat near Edinburgh in the Edinb. Tranf, Vol, IL p. 3.
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NOTE XIV. BUDS AND BULBS.
Where dwell my vegetative realms benumé'd
I bieds imprifon’d, or in bulbs intomd'd. Canto L. L 465.

A TREE is properly [peaking a family or fwarm of buds, each bud being an in-
dividual plant, for if one of thefe buds be torn or cut out and planted in the earth with
a glals cup inverted over it to prevent its exhalation from being at firlt greater than its
power of abforption, it will produce a tree fimilar to its parent; each bud has a leaf,
which is its lungs, appropriated to it, and the bark of the tree is a congeries of the roots
of thefe individual buds, whence old hollow trees are often feen to have fome branches
flourith with vigour after the internal wood is almoft intirely decayed and vanifhed.
Agcording to this idea Linneus has obferved that trees and fhrubs are roots above
ground, for if a tree be inverted leaves will grow from the root-part and roots from the
trunk-part. Phil. Bot. p. 39.  Hence it appears that vegetables have two methods of pro-
pagating themfelves, the oviparous as by feeds, and the viviparous as by their buds and
bulbs, and that the individual plants, whether from feeds or buds or bulbs, are all annual
produttions like many kinds of infefts as the filk-worm, the parent perithing in the
autumn after having produced an embryon, which lies in a torpid ftate during the winter,
and is matured in the fucceeding fummer. Hence Linneus names buds and bulbs the
winter-cradles of the plant or hybernacula, and might have given the fame term to
feeds. In warm climates few plants produce buds, as the vegetable life can be com-
pleated in one fummer, and hence the hybernacle is not wanted; in cold climates alfo
fome plants do not produce buds, as philadelphus, frangula, viburnum, ivy, heath,
wood-nightthade, Tue, geranium,

The bulbs of plants are another kind of winter-cradle, or hybernacle, adhering to
the defeending trunk, and are found in the perennial herbaceous plants which are too
tender to bear the cold of the winter. The prodution of thefe fubterrancous winter
lodges, is not yet perhaps clearly underftood, they have been diftributed by Linneus
according to their forms into fealy, folid, coated, and jeinted bulbs, which however
does not elucidate their manner of produétion. As the buds of trees may be truly
efteemed individual annual plants, their roots conflituting the bark of the tree, it follows
that thefe roots (viz. of each individual bud) fpread themfelves over the laft years bark,
making @ new bark over the old one, and thence defcending cover with a new bark the
old roots alfo in the fame manner. A fimilar circumftance [ fuppofe to happen in
fome herbaceous plants, that is, a new bark is annually produced over the old root, and,
thus for fome years at leaft the old root or caudex increafes in fize and puts up new’
ftems.  As thefe roots increafe in fize the central part I fuppofe changes like the in-
ternal wood of a tree and does not poffe(s any vepetable life, and therefore gives out no’
fibres or rootlets, and hence appears bitten off, as in valerian, plantain, and devil’s-bit.
And this decay of the central part of the root I fuppofe has ziven occafion to the belief
of the root-fibres drawing down the bulb fo much infited on by Mr, Milne in his

Botanical Diétionary, Art. Bulb.
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From the obfervations and drawings of various kinds of bulbous roots at different
times of their growth, fent me by a young lady of nice obfervation, it appears probable
that all bulbous roots properly fo called perith annually in this climate: Bradley, Miller,
and the Author of Spectacle de la Nature, obferve that the tulip annually renews its
bulb, for the ftalk of the old flower is found under the old dry coat but on the outfide
of the new bulb. This large new bulb is the flowering bulb, but befides this there are
other fmall new bulbs produced between the coats of this large one but from the
fame caudex, (or circle from which the root-fibres fpring;) thefe fmall bulbs are
leaf-bearing bulbs, and renew themfelves annually with increafing fize till they bear
flowers,

Mils favoured me with the following curious experiment: She took a fmall
tulip-root out of the earth when the green leaves were fufficiently high to fhow the
flower, and placed it in a glafs of water; the leaves and flower foon withered and the
bulb became wrinkled and foft, but put out one {mall fide bulb and three bulbs beneath
defcending an inch into the water by long procefies from the caudex, the old bulb in fome
weeks intirely decayed; on diffecting this monfter, the middle defcending bulb was found
by its procefs to adhere to the caudex and to the old flower-ftem, and the fide ones
were feparated from the flower-ftem by a few thrivelled coats but adhered to the caudex.
Whence the concludes that thefe laft were off-fets or leaf-bulbs which thould have been
feen between the coats of the new flower-bulb if it had been left to grow in the earth,
and that the middle one would have been the new flower-bulb. In fome years (perhaps
in wet feafons) the florifts are faid to lofe many of their tulip-roots by a fimilar procefs,
the new leaf-bulbs being produced beneath the old ones by an elongation of the caudex
without any new flower-bulbs.

By repeated diffections fhe obferves that the leaf-bulbs or off-fets of tulip, crocus,
gladiolus, fritillary, are renewed in the fame manner as the flowering-bulbs, contrary to
the opinion of many writers; this new leaf-bulb is formed on the infide of the coats
from whence the leaves grow, and is more or lefs advanced in fize as the outer coats and
leaves are more or lefs fhrivelled. In examining tulip, iris, hyacinth, hare-bell, the new
bulb was invariably found Zetween the flower-ftem and the bafe of the innermoft leaf of
thofe roots which had flowered, and inclofed by the bafe of the innermoft leaf in thofe
roots which had not flowered, in both cafes adhering to the caudex or flethy circle from
which the root-fibres fpring.

Hence it is probable that the bulbs of hyacinths are renewed annually, but that this
is performed from the caudex within the old bulb, the outer coat of which does not fo
fhrivel as in crocus and fritillary and hence this change is not fo apparent. Butl
believe as foon as the flower is advanced the new bulbs may be feen on diffection, nor
does the annual increafe of the fize of the root of cyclamen and of aletris capenfis mili-
tate againft this annual renewal of them, fince the leaf-bulbs or ofi-fets, as defcribed
above, are increafed in fize as they are annually renewed, See note on orchis, and on
anthoxanthum, in Vol. IL of this work,
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NOTE XV.—-SOLAR VOLCANOS.

From the deep craters of bis realms of fire
The whirling fun this ponderous planet burld, Canto Il L 14.

Dr. ALEXANDER WILSON, Profeffor of Aftronomy at Glafzow, publithed
a paper in the Philofophical Tranfactions for 1774, demonfirating that the fpots in the
fun’s difk are real cavities, excavations through the luminous material, which covers the
other parts of the fun’s furface. One of thefe cavities he found to be about 4000 miles
deep and many times 25 wide. Some objeftions were made to this doftrine by M. De
la Laude in the Memoirs of the French Academy for the year 1776, which however
have been ably anfwered by Profeffor Wilfon in reply in the Philof. Tranf. for 1783,
Keil obferves, in his Aftronomical Leftures, p. 44, % We frequently fee fpots in the
fun which are larger and broader not only than Europe or Africa, but which even equal,
if they do not exceed, the furface of the whole terraqueous globe.” Now that thefe
cavities are made in the fun’s body by a procefs of nature fimilar to our earthquakes
does not feem improbable on feveral accounts. 1. Becaufe from this difcovery of Dr.
Willon it appears that the internal parts of the fun are not in a flate of inflammation or
of ejecting light, like the external part or luminous ocean which covers it; and hence
that a greater degree of heat or inflammation and confequent expanfion or explofion
may occafionally be produced in its internal or dark nucleus. 2. Becaufe the folar fpots
or cavities are frequently increafed or diminifhed in fize. 3. New ones are often pro-
duced. 4. And old ones vanith. 5. Becaufe there are brighter or more [uminous parts
of the fun’s difk, called faculz by Scheiner and Hevelius, which would feem to be vol-
canos in the fun, or, as Dr. Wilfon calls them, “ eruftations of matter more luminous
than that which covers the fun’s furface.” 6. To which may be added that all the
planets added together with their fatellites do not amount to more than one fix hundred
and fiftieth part of the mafs of the fun according to Sir Ifaac Newton.

Now if it could be fuppofed that the planets were originally thrown out of the fun
by larger fun-quakes than thofe frequent ones which occafion thefe fpots or excavations
above-mentioned, what would happen? 1. According to the obfervations and opinion
of Mr. Herfchel the fun itfelf 2nd all its planets are moving forwards round fome other
centre with an unknown velocity, which may be of opake matter correfponding with the
very antient and general idea of a chaos. Whence if a ponderous planet, as Saturn,
could be fuppofed to be projefted from the fun by an explofion, the motion of the fun
itfelf might be at the fame time difturbed in fuch a manner as to prevent the planet
from falling azain into it. 2. As the fun revolves round its own axis its form muft
be that of an oblate fpheroid liKe the earth, and therefore a body projected from its
furface perpendicularly upwards from that furface would not rife perpendicularly from
the fun’s centre, unlefs it happened to be projected exaélly from either of its poles or
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from its equator, Whence it may not be neceffary that a planet if thus projected from
the fun by explofion fhould again fall into the fun. 3. They would part from the fun’s
furface with the velocity with which that furface was moving, and with the velocity
acquired by the explofion, and would therefore move round the fun in the fame direction
in which the fun rotates on its axis, and perform eliptic orbits. 4. All the planets would
move the fame way round the fun, from this firlt motion acquired at leaving its furface,
but their orbits would be inclined to each other according to the diftance of the part,
where they were thrown out, from the fun’s equator. Hence thofe which were ejected
near the fun’s equator would have orbits but little inclined to each other, as the primary
planets; the plain of all whofe orbits are inclined but feven degrees and a half from each
other. Others which were ejefted near the fun’s poles would have much more eccentric
orbits, as they would partake fo much lefs of the fun’s rotatory motion at the time they
parted from his furface, and would therefore be carried further from the fun by the
velocity they had gained by the explofion which ejected them, and become comets.
5. They would all obey the fame laws of motion in their revolutions round the funj
this has been determined by aftronomers, who have demonftrated that they move through
equal areas in equal times. 6. As their annual periods would depend on the height they
rofe by the explofion, thefe would differ in them all. 7. As their diurnal revolutions
would depend on one fide of the exploded matter adhering more than the other at the
time it was torn off by the explofion, thefe would alfo differ in the different planets, and
not bear any proportion to their annual periods. Now as all thele circumftanc