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BOTANIC GARDEN.

PART I
CONTAINING
THE ECONOMY OF VEGETATION,
A P OE M.

WITH

PHILOSOPHICAL NOTES.

IT Ver, eT VENUS; ET VENERIS PRENUNCIUS ANTE
PENNATUS GRADITUR ZEFPHYRUS VESTIGIA PROPTER ;
FLOEBA QUIBUS MATER, PRESPERGENS ANTE VIAL

CUNCTA, COLORIBUS EGREGIIS ET ODORIBUS OPFLET.
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ADVERTISEMEN"

THE general defign of the following
fheets is to inlift Imagination under the
banner of Science; and to lead her vota-
ries from the loofer analogies, which drefs
out the imagery of poetry, to the firicter
ones, which form the ratiocination of phi-
lofophy. While their particular defign is
to induce the ingenious to cultivate the
knowledge of Botany, by introducing them
to the veftibule of that delightful f{cience,
and recommending to their attention the
immortal works of the celebrated Swedifh

Naturalift, LINNEUS.

In the firft Poem, or Economy of Vegeta-

tion, the phyfiology of Plants is deliver-
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ed; and the operation of the Elements, as
far as they may be fuppofed to aflect the
growth of Vegetables. In the {fecond Poem,
or Loves of the Plants, the Sexual Syftem
of Linneus is explained, with the remark-
able properties of many particular plants.
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TO
THE AUTHOR
OF THE

POEM ON THE LOVES OF THE PLANTS.

BY THE REV. W. B. STEPHENS.

Oprr tho’ thy genius, Darwin! amply fraught
With native wealth, explore new worlds of mind;
Whence thebrightores of drofslefs wifdombrought,

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 picrcing fearch defcry
The ftreams, that bathe with Life our mortal clay;
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Tho’, boldly foaring in fublimer mood
Through tracklefs fkies on metaphyfic wings,
Thou dareft to {can the approachlefs Caufe of Good,

And '.'t';_;h with {teadfaft hand the Sum of 'I1hi11.;_:(.~3;

Yet wilt thou, charmed amid his whifpering
bowers,
Oft with lone ftep by ghttering Derwent ftray,
Mark his green foliage, count his mufky flowers,
That blufh or tremble to the rifing ray ;
While Fancy, feated in her rock-roof’d dell,
Laftening the fecrets of the vernal grove,
Breathes fweeteft {trains to thy {fymphonious fhell,

And ¢ gives new cchoes to the throne of Love.”




TO

De. DARWIN.

WaiLe Sargent winds with fond and curious eyes
Thro’ every mazy region of ¢ the mine—"
o [ -
While, as entrancing forms around him rife,

With magic light the mineral kingdoms thine ;

Behold ! amid the vegetable bloom,
O DarwiN, thy ambrofial rivers flow,
And funs more pure the fragrant earth illume,

As all the vivid plants with paffion glow.

Yes!—and, wheree'er with life creation teems,
[ trace thy fpirit thro’ the kindling whole;
As with new radiance to the genial beams
Of Science, illes emerge, or oceans roll,
And Nature, in primordial beauty, fecems
To breathe, infpir'd by Thee, the paiLosormic

SOUL 1

Kenton, near E veter,
.a.'.l .




B

r - e
I'wo Poets, (pocts, by report,
Not oft {o well agree)
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Conipire to honour Thee.

They beft can judge a Poet’s worth,
Who oft themfelves have known
The pangs of a poetic birth

By labours of their own.

We, therefore pleas’d, extol thy fong,
Though various yet complete,
Rich in embellithment, as ftrong

And learn’d as 1t 1s {weet.
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But we in mutual bondage knit

Of Friendfhip’s clofeft tie,
Can gaze on even DARWIN's wit

With an unjaundic’d eye;

And deem the bard, whoe'er he be,
And howfoever known,
Who would not twine a wreath for Thee,

Umx'r_u'th}-‘ of his own.

W. COWPER.
4 :_-.f.T-}:,r Underwood, (.]!’mj', Bucks,

Fune 23, 1793.
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As Nature lovely Science led
I'hro’ all her flow ry maze

e |

S o . i
'he volume the before her 111'-."‘;"'

188 8

Coy Science ftarts—io ftarted Eve
At beauties yet unknown :
The figure that you there 1}(-1':_";_‘;*.;
(Said Nature) is your own.”

«“« Mv own? It is:—Dbut half {o fan

I never feem'd till now :
: AR T
And here, too, with a foften'd air,

T -
weet INature &

g

here art Thou.”

‘ Yes—in this mirrour of the Bard
“ We both embellifh’'d fhine;
And grateful will unite to guard

Ay

. el
An artift {fo divine, —

. DARWIN.
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Thus Nature and thus Science fpake

[n Flora’s friendly bower ;
While Darwin’s glory feem’d to wake

New life in every flower.

This with delight two Poets heard ;
Time verifies 1t daily ;
Truft it, dear DaArRwIN, on the word

Of CowPEeER and of HAYLEY!

W. HAYLEY
JT?_J.'-"";'J."-'-., near ("'f*.-”\-' Fa

.‘!'li 4
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J,
Author of the Botanic Garden refides.

———

BY F. N. C. MUNDY, ESQ

2. 1792,
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1JERWENT, like thee L!}}' Poet’s f}}l;:]ldld long,

With fweet viciffitudes of eafe and force
1
T 3 1 ey e L o = [ = =
Now with enchanting {moothnefs glides aleng,

Now pours impetuous its refounding courfe ;

While Science marches down thy wond'ring dells,
And all the Mufes round her banners crowd,
Pleas’d to aflemble in thy fparry cells,

And chant her leflons to thy echoes proud ;

ere Philofophy and Truth difplay

i e 111111 e wh thoic !hL‘-_\.f Nn=-0o0rn :Jn!lL]":
1 beck’ning {mooth their
- |
! 1 3 ] * ] i | L1
na adand imn nand withl £iora 10110y

ws Love.

A ' i L
g O TU/L0f¢ f):f.’.a',{ﬂ li1e




( =i )

Well may fuch radiant ftate increafe thy pride,

Delichted {ftrcam ! tho’ rich in native charms,

Tho’ inborn worth and honour {till refide,
Where thy chill banks the glow of Chatfworth

Wariuns,

Tho' here her new-found art, as that of yore,
The {pinfter Goddefs to thy rule affigns;

Tho’, where her temples crowd thy peopled thore,
Wealth gilds thy urn, and Fame thy chaplet

twines.

Ah, while thy nymphs in Derby’s towered vale
Lead their fad Quires around MiLceNA’s bier,

What foothing {fweetnefs breathes along the gale,
Comes o'er the confort’s heart, and balms a

brother’s tear!

Her new-found art, e, Ailuding to the numerous cotton
mills on and near the river Derwent.

Mileena’s bier.  Mis. French, fifter to Mr. Mundy. Part L.

Canto 11I. 1. 308.
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Ir may be proper here to apologize for many of
the {ubfequent conjecures on fome articles of na-
tural philofophy, as not being fupported by accu-
rate inveftigation or conclufive experiments. Ex-
travagant theories however in thofe parts of phi-
lofophy, where our knowledge 1s yet imperfe&,
are not without their ufe; as they encourage the
execution of laborious experiments, or the invef=
tigation of ingenious deduétions, to confirm or re-
fute them. And {ince natural objedts are allied
to cach other by many affinities, every kind of
theoretic diftribution of them adds to our know-
ledge by developing {fome of their analogies,

The Roficrufian do&rine 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
hierogl

o
o

yphic figures rcp1‘cﬂr11ti11:_§ the elements.

Many of the important operations of nature

were fthadowed or allegorized in the heathen my-
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thology, as the firft Cupid ﬂum ging from the Egg

of f“(i;;‘]\.t. the marriage of Cupid and Pfyche, the
Rape of Proferpine, the Congrefs of Jupiter and
Juno, The Death and Refufcitation of Adonis,
&c. many of which are ingenioufly explained 1n

he works of Bacon, Vol. V. p. 47. 4th Edit.

L B
I.ondon, 1778. The Egyptians were poflefled
of many dd coveries in philofophy and chemiftry
!‘.L'Jl::v the invention of letters; thefe were then
exprefled in hieroglyphic paintings of men and
mimals; which after the difcovery of the alpha-
het were deferibed and animated by the poets,
and became firft the deities of Egypt, and after-
wards of Greece and Rome.  Allufions to thoft
fables were therefore thought proper ornaments
to a philo {fophical poem, and are occafionally n-
troduced cither as reprefented by the poets, or

preferved on the numerous gems and medallions

of antiquity.
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ARGUMENT OF THE FIRST CANTO. J‘.

TuE Genius of the place invites the Goddefs of Botany, 1. She

delcends, is received by Spring, and the Elements, 59. Addrefles

the N}'ITTIJ}]S of Fire. .k_‘l-'l.".l'-l-l:\lll.]t N "__{T]'L fecen in the Camera Ob-

{fcura, 81. 1. Love created the Univerfe. Chaos explodes.  All
the Stars revolve. God, g5. II. Shooting Stars. L ightning.
Rainbow. Colours of the Mo rning and Lm.nh Skies, i_,,\tc-r:-ur
Atmofphere of inflammable Air. Twilight. Fire-balls. Aurora
Borealis. Planets. Comets. Fixed Stars. Sun’s Orb, I1s.
I1I. 1. Fires at the Earth’s Centre. Animal Incubation, 137.

. Volcanic Mountains, Venus vifits the Cyclops, 149. 1V.
Ih at confined on the Earth by the Air.  Phofphoric lights in k
the Evening. Bolognian Stone. Calcined Shells. Memnon’s

Harp, 173. Ignis fatuus, Luminouns Flowers. Glow-worm.

Fire-fly. Luminous Sea-infe@s. Electric Eel.  Eagle armed
»,-.-ith I.m]'tn:n-'* f:-) V. 1. Difcovery of Fire. "-hdnj!. 209).

The chemical Properties of Fire. Phofphorus. Lady in
I.-:J\;t_‘, 223, 2. (iLurp:nL'{.r_r. 237. VI Steam-engine applied

to Pumps, Bellows, Water-engines, Corn-mills, Coining,

| - 1 - 1 ~ 1
Jarges, Wagoons, Flying-chariots, 253. ILabours of Hercules.

53

Abvla and Calpe, 297. ‘\' | [. 1. Eleétric Machine.  Hefperian
| 4 I

Dragon. Ele@ric Kifs. alo round the heads of Saints.

tric Shock, l-.-m--m:r_ra. 2335. 2. Death of Profeflor Richman,

371. 3. Franklin draws Lightning from the Clouds. Cupid
inatches the Thunder-bolt from Jupiter, 383. VIIL Phofphoric
J'\;L_-Il] .‘:iL! ‘. 11 .: Ill. at [-E:‘;:,.!*.':'\1 ";I1 ?-!;:- _::111 4 lI| areat

of Night, 209 IX. Wellern Wind unfettered.,  Naiad releal-

o Lol d




ed. Froft affailed. Whale attacked, 4271.

Flowers expanded by Warmth, Electricity,

ed by the Fire, 457. XL Sirius. upiter and

thern Conftellations. Ice-Iflands navigated
[

ic Inks; whicl

nd Semelc Nor-

1 ropic SEAS.

Rainy Monfoons, 407. XII. Points erefted to procure Rain.

Eliiah on Mount Carmel, 549. Departure of the Nyvmphs of
] 5449 ] yij
]

Fire like Sparks from artificia

Fireworks
L ITEWOTRKS; §¢
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THE

ECONOMY OF VEGETATION. |

e ——

CANTO I

“ STAY vour RUDE sTEPs! whofe throbbing
breafts infold

The legion-fiends of Glory, or of Gold!

Stay! whofe falfe lips fedu&ive {fimpers part,
While Cunning neftles in the harlot-heart '—
For you no Dryads drefs the rofeate bower,
For you no Nymphs their {parkling vafes pour;
Unmark’d by you, light Graces fwim the green,

And hovering Cupids aim their fhafts, unfeen.

“But Tuou ! whofe mind the wcll-uttcmpcr'd

ray

Of Tafte and Virtue lights with purer day; 10
Parr L. B
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2 ECONOMY OF Caxto L.

Whofe finer fenfe each foft vibration owns

With fweet refponfive {ympathy 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 {flides 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 {inuous train their tracklefs way; zo0
My plumy pairs in gay cmbroidery drefs'd

Form with ingenious bill the penfile neft,

To Love's fweet notes attune the hiftening dell,

And Echo founds her foft 1}'mpllunima.~; thell.

 And, if with Thee fome haplefs Maid fhould
ﬂ'l‘;t_\',

Difafterous Love companion of her way,

So the fair flower. 1. 13. It feems to have been the original
defign of the philofophy of Epicurus to render the mind exquifite-
ly fenfible to agreeable fenfations, and equally infenfible to dif-
agreeable ones.

Difafterous Love. 1. 26. The {cenery is taken from a botanic
garden about a mile from Lichfield, where a cold bath was erect-
ed by Sir John Floyer. There is a grotto furrounded by

-
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CaxTo L. VEGETATION.

(V5]

Oh, lead her timid fteps to yonder glade,
Whofe arching cliffs depending alders fhade ;

There, as meck Evening wakes her temperate

breeze,
And moon-beams :.:‘lim:ncr through the trcmhling
trees, 30

The rills, that gurgle round, thall footh her ear,
The weeping rocks fhall number tear for tear;
There as fad Philomel, alike forlorn,

Sings to the Night from her accuftomed thorn ;
While at {weet intervals each falling note

Sighs in the gale, and whifpers round the grot ;
The fifter-woe fhall calm her aching breaft,

And fofter flumbers {teal her cares to reft.—

““ Winds of the North! reftrain your icy gales

o o

Nor chill the bofom of thefe happy vales ! 40

Hence in dark heaps, ye gathering Clouds, revolve!

{
e,
L=

e

Difperfe, ye Lightnings! and, ye Mifts, diffolve !

projeQing rocks, from the edges of which trickles a perpetual
fhower of water ; and it is here reprefented as adapted to love-

fcenes, as being thence a proper refidence for the modern god-

defs of Botany, and the eaficr to introduce the next poem on the

Loves of the Plants according to the {yftem of Linneus,

B2




ECONOMY OF CanTo l.

R | ¥ { - sy
—11LNCT, CIMErging irom yon orient ﬂ-.li_:;,

Boranic Goppess ! bend thy radiant eyes;
O’er thefe foft {cenes aflume thy gentle reign,

.....

T
i 4

Pomona, Ceres, Flora in thy train;

- -
|

’ O’er the ftill dawn thy placid fmile cftufe,

And with thy filver fandals print the dews;

In noon’s bright blaze thy vermil veft unfold,
And wave thy emerald banner ftarr'd with

O

n

gold.”

Thus {poke the Gexrus, as He ftept along,
And bade thefe lawns to Peace and Truth belong ;
Down the fteep flopes He led with modeft {kill
The willing pathway, and the truant nill,
Stretch’d o'er the marfthy 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.—

Q1

She comes! through the

the GobppEss!

whifpering air,

j e, IR e e . 5 LA i
Bright as the morn, defcends her bluthing car; 6c

V01

il fe
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CaxTo 1. VEGETATION. 5
Each circling wheel a wreath of flowers intwines,
And gem’d with flowers the filken harnefs thines ;
The golden bits with flowery {tuds are deck’d,
And knots of flowers the crimfon reins connet.—
And now on earth the filver axle rings,

And the fhell finks upon its flender fprings ;
Light from her airy feat the Goddefs bounds,

And ﬁrps celeftial prefs the panfied grounds.

Fair Spring advancing calls her feather’d quire,
And tunes to fofter notes her laughing lyre; 70
Bids her gay hours on purple pinions move,

And arms her Zephyrs with the fhafts of Love,
Pleafed GNoMEs,afcending from their earthy beds,

Play round her graceful footfteps, as the treads;

Pleafed Guomes. 1. 72. The Roficrucian do@rine of Gnomes
! ] ?

Sylphs, Nymphs, and Salamanders, affords 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 Fairies of more modern

days feem to have-been derived from them, and to have inherited

as being more nearly

their powers. The Gnomes and Sylphs
Hied to modern Fairies. are renrals ted aseither male or femal
allled to modern Fairies, are reprefented aseither male o1 cinale,
posiigl o : y ,
which diftinguithes the latter from the Aurz of the Latin Poets.
which were o e L S S the winds. as Zeohvent and
HCIN WETre only remale : CXCEPt Ihe winds, as LEPRYIUs and

Aufler, may be fuppofed to have been their hufbands.

2 A
L) %




6 ECONOMY OF CaxTto L.

Gay Syvrrus attendant beat the fragrant air

On winnowing wings, and waft her golden hair;

Blue Nysrus emerging leave their fparkling
{treams,

And Fiery Forwus alight from orient beams ;

Mufk’d in the rofe’s lap freth dews they fhed,

Or breathe celeftial luftres round her head. 3o

Firft the finc forms her dulcet voice requires,
Which bathe or bafk in elemental fires;
From cach bright gem of Day’s refulgent car,
From the pale fphere of every twinkling ftar,
From each nice pore of ocean, earth, and air,
With eye of flame the fparkling hofts repaur,
Mix their gay hues, 1n changeful circles play,
Like motes, that tenant the meridian ray.—
So the clear Lens colle&s with magic power
The countlefs glories of the midnight hour; 9a
Stars after ftars with quivering luftre fall,
And twinkling glide along the whiten'd wall.—
Pleafed,as they pafs, fhe counts the glittering bands,
And ftills their murmur with her waving hands ;

Each liftening tribe with fond expectance burns,

And now to thefe, and now to thofe, fthe turns,




-

L
-
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Caxro L. VEGETATION. "

I. ““ NYyMPHS OF PRIMEVAL FIrRe! YOUR
veftal train

Hung with gold-trefles o'cr the vaft inane,

Nymphs of primeval fire. 1. g7. The fluid matter of heat is
perhaps the moft extenfive element in nature; zll other bodies
are immerfed in it, and are preferved in their prefent fiate of
'f:rl'u[it}' or fluidity by the attraction of their particles to the mat-
ter of heat., Since all known bodies are contraétible into lefs
{fpace by depriving them of fome portion of their heat, and as
thiere is no part of nature totally deprived of heat, there is rea-
fon to believe that the particles of bodies do not touch, but are
held towards each other by their felf-attraction, and recede from
cach other by their attraction to the mals of heat which furrounds
them ; andthusexiftin anequilibrium between thefe two powers,
If more of the matter of heat be applied to them, they recede

farther from each other, and become fluid; if {till more he ap-
plied, they take an aerial form, and are termed Gaffes by the
modern chemifts. Thus when water is heated to a certain de-
gree, it would inftantly affume the form of fteam, but for the
preflure of the atmofphere, which prevents this change from
taking place fo eafily ; the fame is true of quickiilver, diamonds,
and of perhaps all other bodies in Nature; thev would firft be-
come fluid, and then aeriform by appropriate degrees of heat.
On the contrary, this elaftic matter of heat, termed Calorique
in the new nomenclature of the French Academicians, is liable
to become confolidated itfelf in its combinations with fome bo-
dies, as perhaps in nitre, and probably in combuftible bodies as
fulphur and charcoal. See note on 1. 232 of this Canto. Mo-

dern philofophers have not yet been able to decide whether light

and heat be different fluids, or modifications of the fame fluid,

B4



8 ECONOMY OF Caxnto L.

Pierced with your {ilver fhafts the throne of
Night,
And charm’d young Nature's opcning eyes with

light ; 100

When Love Diving, with brooding wings un-
furl d,

Call’d from the rude abyfs the living world.

as they have many properties in common. See note on l. 468
of this Canto.

When Love Divine. 1. 101.  From having obferved the gra-
dual evolution of the young animal or plant from 1its eggor {eed;
and afterwards its fucceflive advances to its more perfect ftate,
or maturity; philofophers of all ages feem to have imagined,
that the great world itfelf had likewile 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. Sce
I. 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 ;
{ince thefe have evidently for the moft part had their origin from
the fhells of fifhes, the decompofition of vegetables, and the re-
crements of other animal materials, and muft therefore have
been formed progreflively from fmall beginnings. Thereare like-
wife 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

3

fiial




Caxto 1. VEGETATION. 9

—< LET THERE BE L1GHT ! prcclaim’d the Ar-
MIGHTY LORD,

Aftonifh’d Chaos heard the potent word ;

Through all his realms the kindling Ether runs,

And the mafs ftarts into a million {funs;

anthers, and ftyles without ftigmas of feveral plants, as mention-
ed in the note on Curcuma, Vol. I1. of this work. Such as the
halteres, or rudiments of wings of fome two-winged infets; and
the paps of male animals; thus {wine have four toes, but two of
them are imperfeftly formed, and not long enough for ufe. The
allantoide in fome animals {eems to have become extiné; in
others is above tenfold the fize, which would feem neceffary for
its purpofe. Buffon du Cochon, T. 6. p. 257. Perhaps all
the {uppofed monftrous births of Nature are remains of their ha-
bits of production in their former lefs perfect ftate, or attempts

towards greater perfeltion,

l. 105. Mr. Herfchel has given a

very {ublime and curious account of the conftruction of the hea-
vens with his difcovery of fome thoufand nebul=, or clouds of
ftars ; many of which are much larger collections of ftars, than
all thofe put together, which are vifible to our naked eyes, add-
ed to thofe which form the galaxy, or milky zone, which fur-
rounds us. He obferves that in the vicinity of thefe clufters of
{tars there are proportionally fewer ftars than in other parts of
the heavens, and hence he concludes, that they have attraéted
each other, on the {uppofition 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. Herlchel




10 ECONOMY OF Caxnto I,

Earths round each fun with quick explofions burft,

And fecond planets iffue from the firft ;

has further fhewn, that the whole fidereal fyftem is gradually
moving round fome centre, which may be an opake mafs of mat-
ter, Philof. Tranf. Vol. LXXIV. If all thefe Suns are mov-
ing round fome great central body ; they mult have had a pro-
jeclile 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 project a Sun out of Chaos, except by com-
paring it to the explofions or carthquakes owing to the fudden
evolution of aqueous or of other more elaftic vapours; of the
power of which under immeafureable degrees of heat, and com-
preflion, we are yet ignorant.

It may be

ted, that if the ftars had been projefled from
a Chaos by explofions, they muft have returned again into it
from the known laws of gravitation ; this however would not
happen, if the whole of Chaos, like grains of gunpowder, was
exploded at the fame time, and difperfed through infinite {pace
at gnee, or in quick fucceffion, in every poflible direction. The
fame objection may be ftated againft the poffibility of the planets
having been thrown from the fun by explofions; and the fe-
condary planets from the primary ones; which will be {poken
of moreat large in the fecond Canto: but if the planets are {up-

pofed 1o have been projeéted from their {uns, and the fecondary

from the primary ones, at the beginning of their courfe; rhcy
might be {o influenced or diverted by the attractions of the funs,
or fun, in their vicinity, as to prevent their tendency to retury

into the body, from which thev were projected.

If thefe mnumerable and immenfe funs thus rifing out of

5
e




Canto I VEGETATION, 11

Bend, as they journey with projectile force,

In bright cllipfes their reluctant courfe ; 110
Orbs wheel in orbs, round centres centres roll,
And form, felf-balanced, one revolving Whole.
~—Onward they move amid their bright abode,
Space without bound, THE BOSOM OF THEIR

Gop !

II. “ Ernereal PowEeRrs! vYou chafe the
fhooting {ftars,
Or yoke the vollied lightnings to your cars,
Cling round the acrial bow with prifms bright,

And pleas’d untwiit the fevenfold threads of light;

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 idca cannot be conceived by the mind of

man.,

Chafe the fhooting flars. 1. 115, The meteors called fhooting
ftars, the lightning, the rainbow, and the clouds, are pheno-
mena of the lower regions of the atmofphere.  The twilight,
the meteors called fire-balls, or flying dragons, and the northern
]ighrs, inhabit the h‘!-c-,hd:r regions of the atmolphere. Sce ad-

ditional notes, No. 1.

Cling round the aivial bow. 1. 117. See additional notes, No. II.

8
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12 ECONOMY OF Canto 1.

Eve’s filken couch with gorgeous tints adorn,
And fire the arrowy throne of rifing Morn. 120
—OR, plum’d with flame, in gay battalions {pring
To brighter regions borne on broader wing ;
Where lighter gafes, circumfufed on high,

Form the vaft concave of exterior ky;

_‘T_"_'.‘ f ‘f r’h :'-_".I‘. I 1

-
)

See additional Notes, No. III.

W here lighter gafes. 1. 123.  Mr. Cavendifh has fhewn, that
the gas called inflammable air, is at leaft ten times lighter than
common air; Mr. Lavoifier contends, that it is one of the com-
ponent parts of water, and is by him called hydrogene. It is
fuppofed to afford their principal nourithment to vegetables and
thence to animals, and is perpetually rifing from their decom-
pofition; this fource of it in hot climates, and in fummer
n‘.-—;':nt]n. is fo great as to exceed eftimation. Now if this li ight
gas pafies through the atmofphere, without combining \\|t31 it,
it muft compofe another atmofphere over the aérial one . which
muft expand, when the preffure above it is thus taken away, to
inconceivable tenuity.

If this fupernatural gaileous atmofphere floats upon the aérial

one, like ether upon water, what muft h: wppen ! 1. it will flow

from the line, where it will be produced in the greateft quanti-
ties, and become much accumulated over the poles of the earth :
2. the common air, or lower ftratuim of the atm ofphere, will be

~] el gt ho malan £ ay ¥ ' P
much thinner over the poles than at the line; becaufe if a plafs
vl : s BT l1aY s * P g 1 - = x
globe be filled with oil and w ater, and whirled upon its axis, the

centrifugal power will

e gt ',1”,.'_..' - +
carry the heavier fluid to the circumfer-
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Canto L. VEGETAT LON, 13

With airy lens the fcatter'd rays affault,

And bend the twilight round the dufky vault ;

ence, and the lighter will in confequence be found round the

[
o

(]

axis. 3. There may be a place at fome certain latitude between
the poles and the line on each fide the equator, where the in-
flammable fupernatant atmofphere may end, owing to the greater
centrifugal force of the heavier aérial atmofphere. 4. Between
the termination of the aérial and the beginning of the gafleous
atmofphere, the airs will ucc;‘li]r.m:tny be intermixed, and thus
become inflammable by the electric fpark; thefe circumftances
will aflift in explaining the phenomena of fire balls, northern
]i}_‘_'!ll-_f, and of fome variable winds, and long-continued rains.
Since the above note was firft written, Mr. Volta I am in-
formed has applied the {fuppofition of a {upernatant atmofphere
of inflammable air, to explain fome phenomena in meteorology.
And Mr. Lavoifier has announced his defign to write on this
fubjet. Traité de Chimie, Tom. . Tam !l;‘:;_‘-;“.:_.' to find thefe

cpinions {upported by fuch refpetable authority.

P 3 “pr 4 - -~ r \
And bend the twilight. 1. 126, The crepufcular atmofphere,

- the veo! } e ! .l‘(,.'[ - I he i aafloe tn he -,.f'.-. -I.I
or the region where the light of the fun ceafes to be refrattec
to us, is eftimated by philofophers to be between 40 and o miles
high, at which time the Tun is about 18 degrees below the ho-
rizon ; and the rarity of the air is fuppofed to be from 4,000 to
10,0c0 times greater than at the furface of the earth. Cotes’s
Hydroft. p. 123. The duration of twilight differs in different

I 3

feafons and in different latitudes; in England the fhorteft twi-
light is about the beginning of O&ober and of March ; in more

northern latitudes, where the fun never {finks more than 18 de-

grees, below the horizon. the twilight continues the whole
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Ride, with broad eye and {cintillating 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.
—OR rein the Planets in their {wift careers, 131
Gilding withborrow’dlight theirtwinkling{pheres;
Alarm with comet-blaze the {fapphire plain,

The wan ftars glimmering through its filver train;
Gem the bright zodiac, ftud the glowing pole,

Or give the Sun's phlogiftic orb to roll.

III. «“ Nymrus! vyour fine forms with fteps
impaflive mock

Earth’s vaulted roofs of adamantine rock ;

night. The time of its duration may alfo be occafionally affect-
ed by the varying height of the atmofphere. A number of obfer-
vations on the duration of twilight in different latitudes might
afford confiderable information concerning the aérial ftrata in
the higher regions of the atmofphere, and might aflift in deter-

mining whether an exterior atmofphere of inflammable gas, or
£
hydrogene, exifts over the aérial one,

Alarm with Comet-blaze, 1. 33. See additional notes, No.IV.

o 5 Y b il
The Sun's phlogiflic arb, 1, 136. Sece additional notes, No, V,

Blow»
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Canto L. VEGETATION. 15

Round her ftill centre tread the burning foil,
And watch the billowy Lavas, as they boil; 140
Where, in bafaltic caves imprifon’d deep,
Reluétant fires in dread fufpenfion fleep;
Or {phere on fphere 1n widening waves expand,
And glad with genial warmth the incumbent
land.
Thus when the mother-bird on mofs-wove neft
Lulls her fond brood beneath her plumy breaft ;
Warmth from her tender heart diffufive f‘prings,
And charm’d the fhiclds them with diverging

wings,

“You from deep cauldrons and unmeafured
caves

Blow flaming airs, or pour vitrefcent waves ; 150

Round ber JHdl centre. l. 139. I\I;‘nl}‘ philofophers have be-
lieved that the central parts of the earth confift of a fluid mafs
of burning lava, which they have called a fubterrancous fun :
and have fuppoled, that 1t contributes to the production of me-
tals, and to the growth of vegetables. See additional notes,

No. VI

Or Jphere on fphere. 1, 143, See additional notes, No, VI
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O’er fthining oceans ray volcanic light,
Or hurl innocuous embers to the night.
While with loud fhouts to Etna Hecla calls,

e

And Andes anfwers from his beacon’d walls ;

FEurl innocnous embers. 1. 152.  The immediate caufe of vol-

canic eruptions is believed to be owing to the water of the fea,
or from lakes, or inundations, finding itlelf a paflage into the
fubterrancous fires, which may lie at great depths. This muft

fir{t produce by its coldnefs a condenfation of the vapour there
exifting, or a vacuum, and thus occafion parts of the earth’s
cruft or {hell to be forced down by the preflure of the incum-
bent atmofphere.  Afterwards the water being fuddenly raifed
into fteam produces all the explofive effe@s of earthquakes. And

by new acceflions of water during the intervals of the explofions

the repetition of the fhocks is caufed. Thefe circumftances
were hourly illuftrated by the fountains of boiling water in Ice-

urf:

land, in which the lu

ice of the water in the boiling wells funk

Yovon low Before every new ebulitio
down low beiore every new ecbullitioln.

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

] g _ X i .
than water from the Volcanos in various parts of the world.

As thefe Volcanos are fuppolfed 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 {mall extent compared to thofe
of ancient times, of which veltiges remain in every part of the

world, and on this account may be {aid not only to be innocu-

ous, but ufeful,




CanTo L. VEGETATION.

t7
Sea-wilder'd crews the mountain-ftars admire,

And Beauty beams amid terrific fire.

“ Thus when of old, as myftic bards prefume,
Huge Cycrors dwelt in Etna’s rocky womb,
On thundering anvils rung their loud alarms,
And leagued withVurcan forged immortal arms;
Defcending Vexus fought the dark abode, 161
And f{ooth’'d the labours of the grifly God.—
While frowning Loves the threatening falchion

wield,
And tittering Graces peep behind the thield,
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,
Admir'd their finewy arms, and fhoulders bare,
And ponderous hammers lifted high in air, 1%0
With fmiles celeftial blefs'd their dazzled fight,

And Beauty blazed amid infernal night.

[V. «“ ErrurLcEnT Ma1ps ! You round deci-
duous day,

['refled with {oft beams, your elitterine bandsarray:

Part L. &




18 ECONOMY OF Canto L.
\ = ] 111 » 1 -1 S
On Earth's cold bofom, as the Sun retires,

1

' o ?
L onting \-‘u'.‘i folds ol

lingering fires :
[ ) [

Confine with folds of air. . 176, The air, Iike all other bad

onduétors of eleétricity, 1 noewn to be a bad conduor 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

r as a blanket, which may be confidered as a fponge filled

with air, prevents the efcape icat from the perfon wrapped in
it. This {eems to be one caufe of the great degree of cold on
. g

the tops of mountains, where the rar

it therefore becomes a bet

ey e . T o | T Ty LS =l
tricity. See note on Barometz, Vol. 1I. of this work.
J
There is however another caufe to which the great coldnefs of
mountains and of the higher 1 s of the atmofphere is more
immediately to be afcribed, ex ] by Dr. Darwin in the

Philof, Tran{. Vol. LXXVIII. w!

ir-pump, that when any por-

* LA P :
periments witia e il

tiTy

tion of the atm o] becoines

-

ity of the air is greater, and

ductor both of heat and elec-

1

10 has there proved by ex-

ly expanded, it ab-

{forbs heat from bod it inity. And as the air which
creeps along the plain pands itfelf by a part of the preflure
b ing taken | 1L & tl {i i 1S ; it at thc
{fame time att 1t ! - ole mountains, or
other bodies v ' 1 ! fed in it, and thus pro-
duces cold. Hene C the hot air at the bottom
of the Andes bec vn rarcfaCtion when it
afcends to the city of f j"- | 3 her rarefaction be-
COMES COt to ! hen it afcends to the fnowy

-

regions on ths fi its of e n ins. Lo this al{fo he at-
t s the great degree of cold | by the aeronauts in
their balloons; and which produces hail in fummer at the
height of o ly t s in the armofphere,

—
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Canto L. VEGETATION., 19

O’er Eve’s pale forms diffufe phofphoric light,
And deck with lambent flames the fhrine of Night.
So, warm’d and kindled by meridian fkies,
And view d 1n darknefs with dilated eyes, 18o
JoLoGNA’s chalks with faint ignition blaze,

3 N

Beccari's thells emit prifmatic rays,

3 s el SR el N RN
AT !r"'-"";"l"-"" ic Ligi

1. e I have often been induced

to belicve from obfervation, that the twilight of the evenings is
lighter than that of the mornings at the fame diftance from
noon. Some may afcribe this to the greater height of the at-
mofphere in the evenings baving been rarefied by the fun during
the day; but as its denfity muft at the fame time be diminithed,
4 A e e Y e o S s ,]1 ~rantinne the {Ama l i P e,

its power of refrachion would continue the fame. ithould ra-
ther fuppofe that it may be owing to the phofphorefcent quality

(as 1t is called) of almolt all bodies: that is, when Ihc}' have
been expofed to the fun, they continue to emit light for a con-
fiderable time afterwards. This is generally believed to arife ei-
ther from fuch bodies giving out the light which they had pre-
vioufly abforbed ; or to the continuance of a flow combuftien
which the light they had been previoufly expofed to had excit-

ed. See the next note,

.E:'l'ﬁ'."r}'rl'\' /-;Ed P 0 l.r;f. BL ccarl Il';."-.i]r: manyv curious u_\:peri-
ments on the phofphoric light, as it is called, which becomes vi-
fible on bodies brought into a dark room, after having been pre .
Jard

d

vioudly expole

I to the funfhine. It appears from thefz experi-

1
i

ments that almoft all inflammable bodies poflefs this quality in g

e iy P REpS— R - T e s rny " e

greater or lefs tli'c‘.'\,t ; WiIte paper o1 linen thus examined after

having been expofed to the funthine, is luminous to an extra-
o e It - i e =l = &

ordinary degree; and if a perfon {but up in a dark room, puts

1 - ¥ oY
f
i

£ | PR Rt M . | PR
one of his hands out into the fun’s light for a fhort time and then

retracts it, he will be able to fee that hand ditin&lv, and not the
other, Thele experiments feem to countenance the 1 of

B
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20 ECONOMY OF CanTo L.

So to the facred Sun in MEMNON's fane,

Spontancous concords quired the matin {train

light being abforbed | again emitted from bodies when they
are removed into darknefs. But Beccari further pretended, that
fome calcareous compofitions when expofed to red, yellow, ¢

blue light, through coloured glaffes, would on their being
1'-l'c‘-'.".;]'- into a 1 rk room emit L'C}iI'JL]l'L'L1 ]Eg]]t';. )J_-]J‘i;% 13'1}!.‘1:1]..1"@
falt of Beccari’s, Mr. Wilfon decidedly refutes; and among
many other curious experiments difcovered, that if oyfter-fhells
were thrown into a 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 ex-

hibit beautif

s of prifmatic colours, whence probably arofe
Beeear’s miftake. Mr. Willfon hence contends, that thefe kinds

of phofphori do not emit the light they had previouly received,

but that they are et on fire by the fun’s rays, and continue for

fome time a flow ¢

nbuftion after they are withdrawn from the
light. Wilfon’s Experiments on Phofphori. Dodfley, 1775,
The Bolognian flone is a felenite, or oypfum, and has been

« v

I{mcﬁ; celebrate :'-]|'IH'|'C1-._'L'11{ tlu.llit_\,' after h.n'l:]: been

burnt in a {ulpl 1s fire ; and expofed when cold to the fun’s

light. It may be thus well imitated; Calcine oyfter-thells half
2 ‘ o
an hour, pulverize them when cold, and add one third part of
l I
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 becomes a calcareou:

hepar of fulphur; but the calcined fhells, as they contain the
animal acid, may alfo contain {fome of the phofphorus of Kun-
kel., See additional notes, No. X.

N

In Nemnon’s fane. 1, 183.  See additional notes, No. VIIL
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CanTo . VEGETATTON 21
—Touch’d by his orient beam, refponfive rings
The living lyre, and vibrates all its ftrings ;
Accordant ailes the tender tones prolong,

And holy echoes fwell the adoring fong.

“ You with light Gas the lamps nocturnal feed,
Which dance and glimmer o’er the marfhy mead ;
Shine round Calendula at twilight hours, 191
And tip with {ilver all her faffron flow €T53
Warm on her mofly couch the radiant Worm,

Guard from cold dews her love-illumin’d form,

" il ety P e . = » 2 W
tern, fo frequently alluded to by poets, 1s fuppoled to originate

from the inflammable air. or Hydrogene, given up fr

L. 'IR:.}. The ignis fatuus or Jack a lan-

i

M1l Mo

rafles; which be ing of a heavier kind from its in purity than that
obtained from iron and water, hovers near the ' f the
earth, and uniting with common air gives out light by its {l;
ignition.  Perhaps {uch lights have no exiften e d the re-
fletion of a ftar on watery ground may have d ed tra-
vellers, who have been faid to be bewildered by them : if the fa&t
was eftablifhed it would much contribute to explain the pheno
mena of northern lights. I have travelled much in the night,
m all feafons of the year, and over all kinds of 1 but ney
faw one of thefe Will o’wifps.

Shine raund Calendula. 1. 191. Sce note on Tropzolum in
Vol. 11

7 7

it orm. 1, 193. See additional notes, No. [X.
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J) ECONOMY OF Caxto I,

From leaf to leaf condué& the virgin light,

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 infect-fparks, that {fwarm

Round the bright oar, the kindling prow alarm ;
Or arm in waves, ele@ric in his ire, 201
The dread Gymnotus with etherecal fire.—

l. 202. The Gymnotus eleftricus is a

The dread Gymn

native of the river Surinam in South America; thofe which

ALIS.

it over to England about eight years ago were about

three or four feet long, and gave an electric fhock (as I experi-
enced) by putting one finger on the back near its head, and ano-
ther of the oppofite hand into the water near its tail. In their
native country they are faid to exceed twenty feet in le
and kill any man who approaches them in an hoftile manner. It
is not only to efcape 1ts enemies that this furprizing power of
the fith is ufed, but alfo to take its prey; which it does by be-
numbing them, and then devouring them before they have time
to recover, or by perfe@ly killing them; for the quantity of

he nower feemed to be determined by the will or anger of the

&
LG | Lol

. “ . et . . . -
animal ¢ as it fometimes ftruck a fifh twice before 1t was {uth-

ciently benuml ed to be eafily fwallowed.

The or
ele@ric matter have been accurately diffeted and deferibed by
Mr. J. Hunter. Philof. Tranf. Vol. LXV. They are fo di-

b | 1 i - ™ g
vided by membranes as to L‘Umil‘--'1r_' a very extentive larface, and

rans produtive of this wonderful accumulation of

Far

are fupplied with many pairs of nerves larger than any other

nerves of the body; but how fo large a quantity is fo quickly
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Canto L. VEGETATION. 22

Onward his courfe with waving tail he helms,

And mimic lightnings {carc the watery realms,

accumulated as to produce fuch al

adapted for the purpofe is not yet fatisfactorily explained.
Torpedo poflefles a fimilar power in a lels degree, as was {hew

by Mr. Walch, and another

fon. Philof, Tran{. Vol. LXXVI.

(s ) £ 4l 1
In the cenftru&ion of the Leyden-Phial,

3 3 ] Lt et T e
which is coated on both fides, 1t 1s known, tha

dred times the quantity of pofitive el

On every 1':LL'. re inch of the coating on one i

been accumulated on the {ame furface if

polite coating communicating with the earth; becaufe t

oative eleftricity

is now drawn off thro

the thinner the glafs is (which is thus coated on both fides fo as

1

to make a Ley«

en-phial, or plate) the more eleflricity can be

condenled on one e R R R U e S P WL
i IEIEd O O O s JUlaccs, L 1L DCCOMCs 10 thiin as to

bre:

INOw 1t 18 _-""-'-l‘!-¢ that the guantity of eleétricity conden{ible

on one fide of a coated phial may increafe in fome

refpect to the thinnefs of the glafs, {ince the power of attraction
is known to decreafe as the lquares of the diftances, to which
this circumflance of eleé [

? LA e, el e A e =t IRl
1ENCE 1T 2N animal membplrane as tiil

{ilk, could be {o fituat !
without, burfting, (as fuch thin
would be difficult to calculate the
fluid, which n

-y l » | - 1 ] y | e 1
mals are yet difcavered which pofl

oht be accumulate

- 1A Jayr et -
wouid have I_IL'L'H a ll'i"‘l'LT.I. better Lj.--;":.llll.ll:
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1
¥

So, when with brifthne !"l;.nwé the Bird of JovE

i ) i el Ty [l s aragent HBel a}
\ INAICTIVE 1\_u\\.*- Llll argent |1L5L]_\ aDOVeE,

)] o . - : S iy PO F S
Borne on broad winegs the guilty world he awc

And grafps the lightning 1n his thining claws.

V. 1. “ NyMmpHs! vour foft fmiles uncultur'd
man fubdued,
And charm’d the Savage from his native wood ;
You, while amazed his hurrying Hordes retire

From the fell havoc of devouring FirE, 212

ftf".s; 5:4'1?‘.:1115 i'!]L_' fi;‘t: :-f' E‘I\{' 1‘-.;&'&"-.?;-.'.1".' .'.;‘.iu;j'_il'_:-. -.'.'[ru:.i 1]

been inconvenient to land animals,

g f ] 1 . . i .
In bis fhining claws. 1, 208.  Alluding to an antique gem in
.

the collection of the Grand Duke of Florence. Spence.

Of devouwring fire. 1. 212, The firft and moft important dif-

fad

COVery of mankind {feems to have been that of fire. or many

A2€S 1T 1S Prob *.rL'm-:_ \'.".Hll.\_ll.uL.l.L'.ul.':-_I rous enemy, .[\T.!'in‘\.-l
1 SRS A€ 5 B IR il
oniy !‘ 1ts i.-'.;'..(]hIIL Lk". altations ; and that many Lives mult _1'“'['\ &

been loit,

g
1 IMAany aarng

flicted thole who hrft dared to

md o : — <Y
ns and wounds muit have air-

L 1t to the ufes of life. It is
e [ Bt B s [y B S e ol b A vand Siimatra lie da rit]
ia1d that the tall mo i 3 DOrnes 1l umatra hie down with

plealure round any accidental fire in their woods ; and are arr

ed to that degree of reafon. that knowls 1 ¢ of caulation. thatthev

thruft into the remaining fire the half-burnt ends of the branches

to prevent its going out. Oune of the nobles of the cultivated
—

Li;:c.li'-lc of Otaheite, when Captain Cook treated them with teas
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CaxTto L. VEGETATION. 2¢

Taught, the firft ArT! with piny rods to raife

Bv guick attrition the domeitic blaze,

Fan with foft breath, with kindling leaves provide

And hiit the dread DL'ﬁ:'r:_\ er on his fide.

o, with brieht wreath of ferpe nt-trefles crown’d,
o . T = Vs ==
oevere 1n beauty, young MEpusa frown'd

2

catched the fl-'a_i‘::;:‘ﬂ.z; water i."| '.|-:-. ‘|;,':1,:1. ‘.'; om TT.-:: n;_”('}-,":\' C f‘ t]]c tea-

urn, and bellowed with pain, not conceiving that water could

T o e | 11 e i
become hot, like red fire.
T 1 ! ~ £ - +] s 0= . 3 5
I'ools of fteel coniuitute another umportant dilcovery 1n con-
auence f 1 roantribiited e B ¥ lv to oive the
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ECONOMY C
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] round Wispon's

gu {]

Ly

o
11 iy s e ] i vl d b
Hifs d the dread fnakes, and flam'd in burnith'd
| | 0
o0l 520 !
T 1. 1 I, AL
 O11 I 1 vy - (el
Ard Torr Lt ’ 1 s
And Terror hghten' d o'er tl G Gty
.
! 2. “Nymp . YOU disjoin, unit CONGCILIC,
i T IR, e : 1
And give new wonders to the Chemift’s hand
On tepid clouds of rifing {team afpire,
L i
| Or fix 1n {ulphur all 1ts folid fire;
|
A .
| dufa, on Minerva appears on other gems, has a coun-
tenance diftorted with rag p and s fuppofed to reprefent :
divine vengeance. This | W ne of the Gorgons, at firt
§ very beautiful and terrible to her enem Minerva turned her
hair into fnakes, and Perfeus havinge cut off her head fixed it on
n 1 s * | i i ; BEES = - 1 .
the fhield of that goddefs; the hght of which then petrified the

beholders. nnet Dict.
r. 1. 226. The phenomena of chemical ex-
be ac ted for without the {uppofition, that
es em] d contain concentrated or folid heat
combined with them, to which the Frenclh Chemifts have ¢iven
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CaxTo L. VEGETATION,

~J

With boundlefs {pring elaftic airs unfold,
Or fill the fine vacuities of gold ;
With fudden flath vitrefcent {parks reveal,

By fierce collifion from the flint and fteel ;

R

S

united with phlogiftic matter in refpiration, which feems to be

a flow combuftion, its volume is leflened ; the carbonic acid, and

perhaps phofphoric acid are produced; and heat is given out ;

which according to the experiments of Dr. Crawford would

feem to be depofited from the vital air. But as the vital air in

nitrous acid is condenfed from a lhight elaftic gas to that of a
heavy fluid, 1t muft poflefs lefs heat than before. And hence a

great part of the heat, which is given out in firing gunpow der,
I thould

Mr. T

i 5 i e | & } f e, 1) IS s S -
fuppole, muit relide in the {ulphur or chiarcoal
{1

avoifier has {thewn, that vital ;1:.'.'1I or (}'_\;‘__f_-;_n(', Jc[q

lefs of its heat when it becomes one of the component parts of
| I S (

nitrous acid, than in any other of its combinations: and is hence

capavic of giving out a great quantity of heat in the ¢ Xpioiion of

gunpowder; but as there feems to be great analogy between

r 1 . 1 e
the matter of heat, or Calonque, and the eleftric matter; and
e KRS e T RO o R ) e Y s ST believed t I .1
as the worlt conductors of electricity are believed to contain e

greateft quantity of that fluid; there 1s reafon to fufpeét that the
WOrlt conductors or heat may contain the moit ot that Huid ; as
= - 3 i A ' . C =
fulphur, wax, Gk, air, glafs.  See note on 1. 176 of this

Canto.

1

Vitrefeent fparks. 1. 229. When

)

3
o = #ifiact
{truck armainft

: o o = . omLin
other thints t]'m"; have the property ot giving iparks of iight ; but

.

it feems to be an internal light, perhaps of ele@ric origin, very
different from the ig

{teel.

bt 1 s | { 1
| {parks which are ftruck from flint and

The fparks produced by the collifion of fteel with flint
-

ippear to be globular particles of iron, which have been fufed
al [ car to b 4 oD a1l ljt-ILlL.L_l Ol 1oy Wilicil Nave DECI 1uled,



Or mark iming letters Kunker’s nam
In the pale Phofphor’s felf-confumine flamc

So the chafte heart of fome encha

Shines with infiduous licht, by Love betrav'd
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) ECONOMY OF Canto I

I.it by the brilliant fi:ii'-.‘T;, from grain to grain

Runs the quick fire along the kindling train;

On the pain'd ear-drum burfts the fudden crafh,

Starts the red lame,and Death purfues the flath.—

-

Fear's feeble hand directs the fiery darts, 249
And Strength and Courage yield to chemic art

1
§

Guilt with pale brow the mimic thunder owns,

i
And Tyrants tremble on their blood-ftain’d

thrones.

VI. «“ Nymruas! vyou erewhile on i?:i':l‘tltl‘illg
cauldrons play'd,

And call'd delighted SAVERY to your aid;

been trained to the fword, with thofe who are totally unfkilful

in the ufe of it; and throws down all the fplendid diftinctions

Iy ity FUpieech |
O mankgkind.

fhew, that the

» very reafons ought to have been urged to
overy of gunpowder has been of public utility

by weakening the tyvram of the few avel
1y ng 1 Ly Lariily 21 Ll

juence of the

condenfation of fteam, is properly afcribed to Capt. Savery; a

1 1. .* . i . y = . . . T . o "
plate and defcription of this machine is given in Harris’s Lexi-
con T'echnicum, art, Encine. Thoueh the Marquis of Wor-

o o 4
celter in his Century of Inventions printed in the year 1662 had

- by the explofive power of

. T 1 &
TULErs '.'.1[‘,]'1‘.]_\, that cavery

G

iiErle
1Elpy
1
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Bade round the youth explofive STEAM afpire,

In gathering clouds, and wing'd the wave wi
fire ;

Bade with | {treams the quick e n ftop

And funk the imi " yvanour t ] AR

I 131 =50 ceotin ol L 3

FIreis a Dy g g rous a L€ L 11ton ]

Quick moves the balanced beam, of giant birth,

e P (PR I SR (SOEND v LM s O E a0 [, e )
Wields hislargelimbs,and noddinethakestheearth.

bought up all he could procure of the books of the Marquis of

Worceller, and deftroyed them, profefling himf{elf then to have

difcovered the power of fteam by accident, which feems to have

plied it to the raifing of
11E O i e 1T Ot

water to fupply houles and gardens, but could not accomplifh the

been an unfour

B - - . T

. = : T SR | R S : 1
draining of mines by it. 'Which was afrerwards done by Mr.

Newcomen and Mr. John Cowley at Dartmouth, in the year

1712, who added the | ton,
A few years ago Mr. Watt of Glafgow much improved this
machine, and with Mr. ] ' hhas applied it

fo a variety ot purpoics,

e 1 =l o S, N
ing bellows to fufe the ore,
g

'mg corn, and many other |

1t mayv in time be apph

ing of carriages :

too great for the t of great L l 15, there
feems no probable method of flying convenientlv but by the
power of fteam, or fome oftner el pioive i al, which another
half century may probably difcover. See additional notes, No.

ikd,




12 ECONOMY OF CanTo 1.

he Giant-Power {from earth s remotelt caves

] \ n 1 1 ) TR s S
Afts with ftrone arm her dark reluctant waves;

[—

e | SRy s
1dden den explores,

(e

1}

'.Lli_'}h cavern f_! rock, and
1 1 .  ne ‘ .
Draes her dark coals, and digs her thining ores.—

1 : s
Next, 1n clole ce

ST S 1 3 - ]
s of ribbed oak contined,

Gale after gale, He crowds the {truggling wind ;
['he imprifon d ftorms through brazen noftrils roar,
1 Fal 1 .0

Fan the white flame, and tufe the T]:.'LLL'iillll;‘_'_ ore.

=0 = < o ) T . g -
Here high in air the rifing fiream He pours 271

To C].l}'—[‘-u‘i]{t cifterns, or to lead-lined towers;

Freth through a thoufand pipes the wave diftils,
And thirfty cities drink the exuberant rills.
There the vaft mill-{ftone with inebriate whirl
On trembling floors his forceful fingers twirl,

Whofe ﬂint_y teeth the golden harvefts i_"t‘ind.

Feaft without blood ! and nourith human-kind.

Feaft withsut blosd! 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 Be-

nevolence afferted, printed for Davis 1781. Yet if we may

compare t‘.'gl_- p,‘.lT:\ of nature with each other, there are lome cir-

cumitances of her economy which feem to contribute more to

the general {cale of happinefs than others. Thus the nourifh-
o g |

i 1 1 Sy
JOUICS 15 ACTIVC

[ d from three fources: 1. the milk

ment of anima

given from the mother to the offspring; in this excellent con-
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Canro L VEGETATIO N. 33

«« Now his hard hands on Mona’s rifted creft,
Bofom’d in rock, her azure ores arreft ; 280

With iron lips his rapid rollers {eize

The lcntrthu:ﬂinu: bars, 1n thin expanfion {queeze :
o
[ o) 1 2

trivance the mother has pleafure in affording the {uftenance to
the child, and the child has pleafure in receiving it. 2. Ano-
£

ther fource of the food of animals includes feeds or eg in

thefe the L'iﬂh]}'OT"l 1s in a torpid or infenfible ftate, and there i

along with it laid up for its early nourifhment a ftore of provi-
fion, as the fruit belonging to fome feeds, and the oil and ftarch

belonging to others; when thefe are confumed by animals the

uni?rcling i';-cd or L:; receIves no l]:'»_'li‘.. but t?]c: .'i;','|".|,,1_ Ie . es

pleafure which confumes it. Under this article may be included
the bodies of animals which die naturally. 3. But the laft me-
thod of fuppor ting animal bodies by the deftruction of other liv-
ing animals, as lions preying upon lambs, thefe upon l'.vir'.‘_;: ve-
g:tnhlcs, and mankind upon them all, would appear to be a lefs
perfect part of the economy of nature than thofe before men-

tioned, as contributing lefs to the fum of general happinefs,

"

Mona’s rifted creft. 1,299, Alluding to the very valuable
copper-mines in the ifle of Anglefey, the property of the Earl
of Uxbridge.

With iron lips. 1. 281. Mr. Boulton has lately conftruéted
at Soho near Birmingham, a moft magnificent apparatus for

Coining, which has coft him fome thoufand pounds; the whole

P WL S o i roved fteam-enrine. which rall
machinery is moved by an improved fteam-engine, which rolls

the copper for half-pence finer than copper has before been rolls

Part | D




24 ECONOMY OF Caxnro L.

Defcending fcrews with ponderous fly-wheels
wound

The tawny plates, the new medallions round ;

Hard dyes of {tecl the cupreous circles cramp,

And with quick fall his mafly hammers {ftamp.

The Harp, the Lily and the I.Jinlljuill,

And GEoRGE and BriTa1xN guardthefterling coin.

“ Soon fhall thy arm, UNcoNQUER'D STEAM !
atar
Drag the flow barge, or drive the rapid car; 290

Or on wide-waving wings cxpanded bear

The flying-chariot through the fields of air.

ed for the purpofe of making money ; it works

fcrew-prefles for cutting out the circular p

coins both the faces and edges of the money at the fame time,
with fuch fuperior excellence and cheapnefs of workmanthip, a

well as with marks of fuch POWEI ul macninery as muit tola

prevent ciandettine imifation, and in conleguence iave many
tuase frmr | 55 By el =1 e e . o B 1 . 1

lives from the hand sf the ex culioner; a circumiitomce worthy
the attention of a great minilter. If a civic crown was given in
¥ = I - i  ell oo 7 - WV | 2 1 ¥
Rome for prelerving the hife of one citizen, Mr. Boulton fhould

s |

sl tens s 4 L i Seate s 5 bl o3 AL WL T et EEL Al T e T L T

be covered with garlands of oak | By this machinery four boys
r : 1 1 13 Al p ey e 1 1

of ten or twelve years old are capablie of ltriking thirty thou-

[.!:‘.:1 ;'.‘i:.:'i!s mn an ]n.:l,l', '.-:.'1;1 the 5;3_:_,_-1:_',;],_-_ 1:'.';11 .';._-g-;hu;_ all uner=

ring account of the picces ftruck.

|




Canto L. VEGETATION, 335

—Fair crews trinmphant, leaning from above,
Shall wave their fluttering kerchiefs as they move;

Or warrior-bands alarm the gaping crowd,

And armies thrink beneath the fhadowy cloud.

“ So mighty HERcULES o'er many a clime

Wav'd his vaft mace in Virtue’s caufe fublime,

2 : Py & iy o i 4 P 1 7 ] o
So mighty Hercules. 1. 2947, The ftory of Hercules feems of
great antiquity, as appears from the fimplicity r.J:' his drefs and

rom the nature of m any

armour, a lion’s and a club; and

. = . :
{ts and robbers. This

of his exploits, the defirution of wild !
part of the hiftory of Hercules feems to have related to times be-
fore the invention of the bow and arrow, or of ;'l;:_"-,:',':r_'-.; flax.
Other ftories of Hercules are perhaps of later date, and appear to
1

sl i | P n 10 v 213 Re rivae 1 " -
be allegorical, as his conquering the river-god Achelous, anc

bringing Cerbzrus up to day-light; the former micht refer to

his turning the courfe of a river, and draini

latter to his expofing a part of the fuperflition of the times.
The ftrangling the lion and tearing his jaws afunder, are defcrib-
ed 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 deferibed from another antient

cameo. 1]1{, f‘.'.',nr.m;. 11|1:

lars of Hercules have been varioufly ex-
plained. 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, Hilt. Nat. p. 46. Edit. Manut. Venet.

1(:09,

D
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36 ECONOMY OF Canto 1.

Unmeafured ftrength with carly art combined,
Awed, {erved, protected, and amazed mankind.—
Firft twodread Snakes atJuno’svengeful nod 301
Climb’d round the cradle of the {leeping God ;
Waked by the fhnlling 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.
Next in red torrents from her fevenfold heads

Fell HypraA's blood on Lerna’s lake he theds;

If the paffage between the two continents was opened by an

carthquake in antient times, as this allegorical ftory would feem

to countenance, there muft have been an 1mmenfe current of

water at firft run into the Mediterranean from the Atlantic;
fince there is at prefent a flrong ftream fets always from
thence into the Mediterranean. Whatever mav be the caule,
which now conftantly operates, fo as to make the {urface of the
Mediterranean lower than that of the Atlantic, it muft have
kept it very much lower before a paflage for the water through
the ftraits was opened. It is probable before {uch an event took
place, the coafts and iflands of the Mediterranean extended much
further into that fea, and were then for a great extent of country
deftroyed by the floods occaflioned by the new rife of water, and
have fince remained beneath the fea. Might not this give rife

to the flood of Deucalion? Sce note on Caflia, Vol. 11, of this

SRREHN, |
WOTK.




Canto L. VEGETATION. 17

Grafps ACHELOUS with refiftlefs force,
And drags the roaring River to his courfe; 310
Binds with loud bellowing and with hideous yell

The moniter Bull, and threefold Dog of Hell.

¢« Then, where Nemea’s howling forefts wave,
He drives the Lion to his dufky cave;
Seiz'd 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 {trans; !
Back falls his fainting head, and clammy hair,
Writhe his weak limbs, and flits his life n air \—
By fteps reverted o'er the blood-dropp'd fen 321
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 carth He
tears,
Piles rock on rock, on mountain mountain rears ;

1

Heaves up huge ABYLA on Afric’s {and,

Crowns with high CarLpri Europe's faliant {trand,

D 3
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_:; }

Crefts with oppofing towers the {plendid fcene, ‘
And pours from urns immenf{e the fea between,— ’
—ILoud o’er her whirling flood Charybdis roars,

Afirighted Scylla bellows round her thores, 332

NGl roans throuch all his echoing caves
cluvio groans throuch all his CClioing caves,

ers o er the inlurgent waves.

‘

VII. 1. “ Nympus ! your fine hands ethereal

11oods amals

From the warm cufhion, and the whirling glafs ;

Ethereal floods amafs. . 335, The theory of the accumula-
tion of the eleétric fluid by means of the glafs-globe and cufhion
is difficult to comprehend.  Dr. Franklin’s idea of the pores of
the glafs being opened by the fri and thence rendered ca-
pable of attracting more eletric fluid, which it again parts with,
as the pores contract again, feems analogous in fome meafure to
the heat produced by the vibration, or condenfation of bodies, as
when a nail 1s hammered or filed till it becomes hot, as men-
tioned in additional notes, No. VII. Some philofophers have
endeavoured to account for this phenomenon by {uppofing the '
exiftence of two eleétric fluids which may be called the vitreous
and refinous ones, inftead of the plus and minus of the fame
cther. But its accumulation on the rubbed glafs bears great ana-
logy 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, 1. 202 of this :

(

5
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Caxnto L. VEGETATION., 2G
9

Beard the bright cylinder with golden wire,

.

. - ot o] A o
And circumfuie the gravitating hire.

Cold from each point cerulean luftres gleam,
Or fhoot 1n air the {feintillating ftream. 340

So, borne on brazen talons, watch'd of old

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

Bright beam’d his {fcales, his eye-balls blazed
with 1ire,

And his wide noftrils breath’d inchanted fire.

You bid gold-leaves, in cryftal lanterns
held,

Approach attralted, and recede repell’d ;

Cold from each point. 1. 339. See additional note, No. XIII.

You bid gold-leaves. 1. 345. Alluding to the very fenfible
eleCtrometer improved by Mr. Bennet, It confifls of two flips
of gold-leaf fufpended from a tin cap in a glafs cylinder, which
1"1;‘.3 a partial coating without, cm:*.mu[l'.c:mn:; with the wooden
pedeftal. If a ftick of {ealing wax be rubbed for a moment on a

2ree

1 > e s e g
dry cloth, and then held in the air at the diffance of twa or

—

feet from the cap of this inftrument, the gold leaves feparate,
¥ » e AT - " Tk Ao siinacl RS R an

{uch is its aftonifthing fenfibility to eleétric influence ! (See Ben-

net on ele&ricity, Johnfon, Lond.) The nerves of fenfe of ani-

mal bodies do not feem to be affecled by lefs quantities of light or

heat !

D 4




40 ECONOMY OF Caxto L.

While paper-nymphs inftinét with motion rife,

And dancing fauns the admiring Sage furprize. .
Ogr, 1f on wax fome fearlefs Beauty ftand, 349 f
And touch the fparkling rod with oraceful hand ;

Through her fine limbs the mimic lightnings dart, |
And flames innocuous cddy round her heart ;

O’er her fair brow the kindling luftres olare,

Blue rays diverging from her briftling hair ;

While fome fond youth the kifs cthereal f1ps,

And foft fires ifTue from their meeting lips,

5o round the virein Saint in filver ffreams

s

The holy Halo thoots it’s arrowy beams.

;? i £200 Rl iy 1 e

& holy | g, 1 r ][»..r'. PP -, S by
& A0 . 1. 354, ELeve 1t 15 not Known with cer-

tainty at what time the painters firt introduced the luminou
|

circle round the head to import a Saint or holy perfon. It
the fymbolic language of | ainting, and it '

now become a pa

158 much to be withed that this kind of hiero 1lyphic charalter was |

more frequent in that art; as it is muc

toric pitures both more int thgible, and more fublime : and why
fhould not painting as well as | oetry exprefs itfelf in a meta-
phor, or in indiftinét allegory? A truly great modern painter

lately endeavoured to enlarge the fphere of pictorial language
: £ gug

?
by putting a demon behind the pillow of a wicked man on his
1th hed e oS st ¥ e ; i -
death bed. Which untortunately for the fcientific part of paint-

ing, the cold criticifm of the prefent day has depreciated; and

taus barred perhaps the only road to the farther improvement in
this {cience,

bt
bik
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Canro L. VEGETATION. 41

“ You crowd in coated jars the denfer fire,
Pierce the thin glafs,and fufe the blazing wire; 360
Or dart the red flafh 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,

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

IV ith new fenfation thrill’d. 1. 365. "There is probably a (y{-

tem of nerves in animal bodies for the purpole of perceiving

o
£
heat; fince the degree of this fluid is {o neceffary to health that

becaufe almoft every part of our bodies is fupplied with branches
from different pairs of nerves, which would not feem neceffary
for their motion alone. It is therefore probable, that our fenfa-
tion of eleétricity is only of its violence in pafling through our
1'}'{&:11 by its {uddenly diftending the mufcles, like any other me-
chanical violence ; and that it is ':_“L‘[]L‘I';il. pain alone that we feel,

and not any fenfation analogous to the {pecihic quality of the ob

je&. Nature may feem to have been niggardly to mankind in
beftowing upon them fo few fenfes; fince a fenfe to have per-
ceived eleélricity, and another to have perceived magnetifm,
might have been of great fervice to them, many ages before
thefe fluids were dilcovered h."' accidental experiment; but it 1s

offible an increafed number of {enfes might have incommoded
o

us by adding to the fize of our bodies.
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T . e

Palfv's cold hands the fierce concuffion own,

ttermethrone.—

AndLifeclingstrembling onherto

1

lark clouds the playful lightning {prings,

So trom dark c

- :

Rives the firm oak, or prints the Fairy-rings. 3;0

# T F - 1

2. “ NYMPHS 1ed from lu-
cid eves,

Celeftial tears, and breathed ethereal fighs !

b S | e 1 1

T4 aralytic iimb

of being ftimulated into action by the power of the

will ; fince the pulfc continues to beat and the fluids to be ab-

¥ 1 1 1 )
it commonly happens, when paralytic people
vawn and ftretch themfelves, (which is not a voluntary motion,)
that t Cted limb moves at the fame time. The temporary

11 . 1%

motion of a paralytic limb is likewile caufed by the elec-

+1 | =1
Hrougi »

sl e 1 il | = -1 vy o e | R A L
tric thock ch would feem to indicate fome ana-

] Iy EJ-L':T W

{eparated from the blood by the brain, and thence diff

ion and fen{ation.

the nerves for the purpofes of mc

ife bvits fudden e (panhion of the nerves or 1

brain, in the {ame manner as it fufes metals and {plinters wood
ke | . |
i

1 . R
one, .".i'il.l removes tne ati ipnere, when it l:.".lLk':l trom one

object to another in a denfe ftate,
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When Ricamanx rear'd, by fearlefs hafte betray’d,
The wiry rod 1n Nieva's fatal thade ;—
Clouds o’er the Sage with fringed fkirts fucceed,
Flath follows flath, the warning corks recede ;
Near and more near He eye’d with fond amaze
The filver ftreams, and watch’d the {faphire blaze ;
Then burft the fteel, the dart ele@ric fped, 379
And the bold Sage lay number’d with the dead !
Nymrus! on that day YE thed from lucid eyes
Celeftial tears, and breathed ethereal fighs!

3. “You led your FRANKLIN to your glazed

ctreats,

Your air-built caftles, and vour filken {eats ;

When Richman rear'd. 1. 373, Dr. Richman, Profeffor of
patural p]:i}u.'izphy at Peterfburgh, about the year 1763, elevated
an infulated metallic rod to colle&t the aerial eleétricity. as Dr.
Franklin had previoufly done at Philadelphia ; and as he was ob-
ferving the repulfion of the balls of his eleG@rometer approached
too near the conductor, and receiving the lightning in his head

with a loud explofion, was ftruck dead amidf his family.

Yeu led your Frantlin, 1. 38 3. Dr. Franklin was the firft
that difcovered that lightning confifted of eleSric matter: he
1

elevated a tall rod with a wire wrapped round it, and ;ix':ng the

bottom of it into a glafs bottle, and preferving it from falling by
means of Lilk-firings, he found it eletrified whenever a cloud
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Bade his bold arm invade the lowering 1ky,

And feize the tiptoe lightnings, ere thiy fly ;

O’er the young Sage your myftic mantle {pread,
And wreath’d the crown eled@ric round his

head—

= : 2 e . : : :
pafled over it, recewving {parks by his finger from it, and charg-

ing coated phials. This great difcovery taught us to defend

e 1 1 ~ T i 1. ¢ 3 X x " -
houfes and fhips and temples from lightning, and alfo to under-
= : ; : S
ftand, that people are always perfedi in @ room during @
thnnder o v oKeeh t lves at three or j-}'.‘(}' ,.r'::‘«.’ diflance

she woalls : for the matter of lightning in paffing from the

rth, or from the earth to the clouds, runs through

houle. the trunk of a tree, or other elevated ob-

&t; except there he fome moifter body, as an animal, in con-
ta& with them, or nearly fo; and in that cafe the lightning

leaves the wall or tree, and paffes through the animal ; but as it
can pafs through metals with {till greater facility, 1t will leave
animal bedies to pals through metallic ones.

v r

If a perfon in the open air be furprized by a thunder ftorm,

1 =1 5. " 1 " - 1
he will know his danger by erving on a fecond watch the

time which paffes between the falh and the crack, and reckon-

-.11 - 1 P
little more. Foi

ing a mile forevery four fecondsand a half, anda

- 1 1 7 B y i 3 e
found travels at the rate of 1142 feet in a fecond of time, and

1 -

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 erec, and flill 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, XI1II.

s
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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 cach flaming thaft,
Illstunglnigf1ngcr5{]uMJk,qulfﬂu1q;ruu1dIan41:t
Bright o’er the floor the {catter'd fragments blaz'd,
And Gods retreating trembled as they gaz'd ;
The immortal Sire, indulgent to his child,
Bow’d his ambrofial locks, and Heaven relenting

{miled.

VIII. ¢« When Air’s pure effence joins the vital
flood,

And with phofphoric Acid dyes the blood, 400

Your VIRGIN TRAINS the tranfientHE .-\'rdil"part_.

And lead the foft combuftion round the heart;

Intrepid Love. 1. 38g. This allegory is uncommor
ful, reprefenting i)nmx |L1.11LL as difarmed by T}
and relenting of his purpofe. It is exprefled on an agate in the
Great Duke’s colleftion at Florence.  Spence.

Tranfient beat difpart. 1. 401. 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 phlo-

-
)
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Life's holy lamp with fires fucceflive feed,

From the crown'd forchead to the proftrate
weed,

From Earth’s proud recalms to all that {fwim or
fweep

The yielding ether or tumultuous deep.

siftic part of the blood, 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 phofpho-
ric 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 fcarlet. There feems to be however another
{fource of animal heat, though of a fimilar nature ; and that this
is from the chemical combinations produced in all the glands;

{ince by whatever caufe any glandular fecretion is increafed, as

by fri¢tion or topical imflammation, the heat of that part be-
comes increafed at the fame time ; thus after the hands have been
for a time ummerfed in fnow, on coming into a warm room,
they become red and hot, without any increafed pulmonary ac-
tion. Besipes THIs there would feem to be another material
reccived from the air by refpiration: which is fo neceffary to
life, that the embryon muft learn to breathe almoft within a mi-
nute after its birth, or it dies. The perpetual neceffity of
brea
confuming or efcaping, and on that account requires perpetual

renovation. Perhaps the {pirit of animation itfelf is thus ac-

ing fhews, that the material thus acquired is perpetually

quired from the atmofphere, which if it be fuppofed to be finer
or more fubtle than the eletric matter, could not long be re-
tained in our bodies, and muft therefore require perpetual reno-
vation.
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47
You fwell the bulb beneath the heaving lawn,

Brood the live feed, unfold the burfting fpawn ;

Nurfe with foft lap, and warm with i"rn.r}:r t breath
The embryon panting in the arms of Deat h; 410
A SR TR e .

outh's vivid eye with living light adorn,

And fire the rifing bluth of Beauty’s golden morn.

“ Thus when the Eeo -wof Night, onChaos hurl’d,

Burft, and difclofed the cradle of the world;

Thus when the Egg of Night. 1. g13.  There were two Cu-
™ . = 1 ¥ |
pids belonging to the ancient mythology, one much elder than
the other. The elder Cupid, or Eros, or divine Love, was the :
.

firlt that came out of the grea

ege of night, which floated in
Chaos, and was broken by 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, [i(ld‘lt_lﬂ r life and joy. Bacon, Vol. V. p. 197. Quarto

- . % B ({aare Kril}
edit. Lond. 17%98. ¢ At this time, (fays Arifl

yphanes, ) {able-
(3 o i 1 1t Y 1 |*-.1.-| Y Y m vher s "-"l'-- 3 like -
winged night p.um.._u...n egg, trom whence {prung up like a

: : ;
blc )‘]u.j Eros, the lovely, the defirable, with hi elofly colden

e u.‘mg's." :'\V:l):‘.s. y, Vol. II. p. 3¢o0.
fecond edition. “This intereftine moment of this {ublime alle-

gory Mrs. Cofway has chofen for her very beautiful painting.
dhe has reprelented Eros or divine Love with I irge wings hav-

ing the ftrength of the u'::j‘;f-;':s wings, and the fplendor of 'the
peacock’s, 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 aét of (pringing forwards, and with his

hands feparating the elements.
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Firft from the gaping fhell refulgent {prung
[aimMorTAL LoOVE, his bow celeftial {trung;—
O’er the wide wafte his g audy wings unfold,

Beam his foft fmiles, and wave his curls of gold ;—
With filver darts He pierced the kindling frame,
And 11twithtorch(’li\'il_wthutvcr-h\'ingﬂamc.” 420

IX. Tur Goppess paufed, admired with con-
{cious pride
The effulgent legions mar (hal’d by her fide,
Forms fphered n fire with trembling light array d,
Ens without weight, and fubftance without thade ;
And, while tumultuous joy her bofom warms,

Waves her white hand, and calls her hofts to arms.

« Unite, 1.LUsTRIOUs NyMpHs ! your radiant
powers,
Call from their long repofe the VERNAL Hours.
Wake with foft touch, with rofy hands unbind

The ftruggling pinions of the WESTERN WIND;

Qf‘:’-r"—’ Weftern Wind. 1. 430. The principal frofts of this

country are accompanied or prod luced by a N.E. wind, and the

m'v.b'm 2 S.W. wind ; the reafon of which is that the N.E.

.- '|

winds confift of regions of air broug +ht from the north, which

appear to acquire an eafterly direction as they advance. The
* &

.....

il 'AR
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Chafe hiswan cheeks, his ruffled phd‘.".t"--‘ repair, 4

.:"\.‘1(1 wring the hslh-f_!:t.li-‘s from nis taneled hair.
& <
et

Blaze round each frofted rill, or {tagnant wave,

And charm the NA1AD from her filent cave ;

furface of the earth nearer the pole moves flower than it does {n

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 contaét; that is, they acquire

an apparent eafterly direction, as the earth moves from weft to

eaft fafter than this new part of its atmofphere. The S.W.

of regions
g

winds on the contrary cor

fouth, where the furface of the earth moves fafter than in our '

latitude ; and have therefore a welterly direction when they ar-

rive hither by their moving fafter than the {urface of the earth, {

with which they are in contact; and in ger
weft and the greater the velocity of thele winds the warmer th y
fhould be in refpect 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 palfage.

Sometimes T have obferved the thaw to commence immedi-

ately on the change of the wind, even within an hour, if [ am

not miftaken, or fooner. At other times the S.W. wind has
continued a day, or even two, bef has commenced

during which time fome of the frofty had ¢ th-
wards, is driven back over us; and in confe juence has taken a

wefterly dire@ion, as well as a fouthern one. ~ At other times |
have obferved a froft with a N. E. wind every morning, and a
thaw with a S.W. wind every noon for feveral days togethe
- additional notes, No, X X X 111,

-
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e {he mourns,
empty urns.

from afar,

1o Thafts of war;
yvsT aflail,
Break his white towers, and pierce his Cr}'ﬂ.u]

: 440

The Fiend of Frofi. 1. 439. The principal injury done to
veretation by |-i' {t 1 i-j in the cxpaniion of the water g..-n:.ainuni
in the veflels of plants,  Water converted into ice occupies a

*

. 151 ol r
aveater {pace than it did before, as appears | e burfting of
bottles filled with water at the time aof their freezing. Hence

froft deftroys th e plants of our ifland firflt, which are moit

{ucculent; and the moft fucculent parts firlt of other plants; as

: ; : by e =
their lea 1 laft r’'s fho the veflels of which are dif-
tended and burft by the expanfion of their freezing fluids, while

S . . 1 . 1 = 1
the drier or more redin plants, as pines, yvews, laurcls, and
areens, are lefs liable to injury from cold. The

1 " S o | o thae vernn
On 115 CCOUNL more 1) i I Li1C i\--\_-a'I.J.!

e on eminencies, becaule their eariv fucculent

{hoots come out feoner. Hence fruit trees covered by a fix-inch
copine of a wall are lels injured by the vernal trolts, becaufe
id the defcending nmight-

] ey S Ea Y
dews has prevented them 1irom imoilt at the time o1 their

being frozen : which circumitance has given occalion to a vul-

ear error amonglt cardeners, who {uppe to defcend

1 et 1 1 ; S
he common heat « v this climate is 48 de-

rees, thole tender trees woill i bending down, are
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To Zembla's moon-bright coafts the Tyrant bear,

And chain him howling to the Northern Bear.

¢« So when enormous Gramrus, ifluing forth
From the pale cgions of the icy North ;

1

Waves his broad t;ul, and opes his ribbed mouth,
And fecks on winnowing fin the breezy South ;
From towns deferted ruth the breathlefs hofts,
Swarm round the hills, and darken all the coafts ;
Boats follow boats along the thouting tides,
And {pears and javelins pierce his blubbery fides;
Now the bold Sailor, raifed on pointed toe, 451
W hirls the wing'd harpoon on the flimy foe ;
Quick finks the monfter in his oozy bed,

The blood-ftain’d furges circling o’er his head,
Steers to the frozen lmlc his wonted track,

And bears the iron tempeft on his back.

X. ¢ On wings of flame, ETHEREAL VIRGINS !
fweep

Q’cer Earth’s fair bofom, and {3{);:1111;1&:11': deep ;

fir trees, as they eafily bear bending to the ground, and are
furnifhed with an acrid juice, which iLLL]I\_'v them from the ‘!‘-
predations of infeéts ; but are neverthelefs liable te be ez by

=, | O = B Bl ¥ ] b !
mice. See additional notes, No. X11.
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Where dwell my \'C‘t,,"lct:lti\'c realms b{'numbﬂ,
In buds imprifon’d, or in bulbs intomb’d, 400
Pervade, perrucip Forwms! their cold retreat,

Ray from bright urns your viewlefs floods of heat ;

b
d
St

winter cradle of the embryon vegetable. "T'he buds arile from

An buds imprifon’d. 1. 460. The buds and bulbs of Iﬂ.mta

conftitute what is termed by Linneus the Hvbernaculum, or
the bark on the branches of trees, and the bulbs from the caudex
of bulbous-rooted plants, or the part from which the fibres of
the root are produced : they are defended from too much moif-
ture, and from frofts, and from the depredations of infects, by

s, hairs, refinous varnithes, and

various contrivances, as by fca
].}j,f acrrd I'ilhi;;.

The buds of trees are of two kinds, either flower buds or leat
buds ; the former of thefe produce their feeds and die ; the latter
produce other leat buds or flower buds and die. So that all the
buds of trees may be confidered as annual plants, having their

embryon produced LfL;i'iil;,:' the ;-:t‘;'.g:_\]i:;_—; {ummer, The fame

feems to happen with refpect to bulbs; thus a tulip produces
. & e S
annually one flower-bearing bulb, fometimes two, and feveral

leaf-bearing bulbs; and then the old root perifhes.

Next vear

1 1 " 1 i | S = /o 1 +1= = 1
the flower-bearing bulb produces feeds and other bulbs and

perifhes; while the leaf-bearing bulb, pmdu-:]n; other bulbs
only, perifhes likewile; thefe circumitances eftablith a
ftrict analogy between bulbs and buds. See additional notes,
No. X1V.

Vi 5 floods of beat. 1. 462. The fluid matter of heat, or
Calorique, in which all bodies are immerf{ed, 1s as neceflary to
vegetable as to animal exiftence. It is not yet determinable

ier heat and light be different materials, or modifications
of the fame materials, as they have fome properties in common,

I'hey appear to be both of them equally neceflary to vegetable

&
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From earth’s deep waftes e/ectric torrents pour,

Or fhed from heaven the fcintillating thower ;

health, fince without light green vegetables become firft yellow,

that ii-i., they lofe the blue (.'nlull'a" which contributed to llE'(J(i.'._](_‘C

the green ; and afterwards they alfo lnfl_- the yellow and become
white; as is feen in cellery blanched or etiolated for the table

by excluding the light from it.

The upper furface of leaves, which I fuppofe 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
1
]

equally folicitous to turn the upper fide of their leaves to the

light. Vegetables at the fame time exfude or perfpire a great
quantit ty from their leaves, as animals do from their lun gs; this
'|

perfpirable matter as it rifes from their fine vefli

1

( perhaps
much finer than the pores of animal fkins,) is divided into in-
conceivable tenuity; and when aéted upon by the Sun’s light

appears to be decompofed, the | i'\x!;'c: rene becomes a part of the

vegetable, compofing oils or refins; and the Oxygene combined

with Il\hi or CC:[-’J:'_E‘.ILE-_‘: :-.h'z.;atl:, I’:-‘i;!t:ti:!}'\ the pure part of the

ol | s . 1 . . ST | 3
atmoiphere or vital air. Hence during the light of the day ve-
tab

not fo in the night, even though equally expofed to warmth.

give up more pure air than their refpiration injures; but

ol Pl 3 D E > AT o I y £ 15 - g PR | iy nf
This fingle falk would feem to thew, that light is effentially dif-
ferent from heat: and it is perhaps by its combination with bo-

dies, that their Cr}.u|1f|:r._1] or latent heat 1s {et at I.—!::";i.\'., and be-

comes fenfible. See additional notes, Nao. XX X][V.

forwarding

ents pour. 1. 463. 'l']'.e'-' influence of ele@ricity in

: permination of plants and their ¢ growth feems to
pl

be pretty well eftablithed : though Mr. il]gcnfmu;{ did not {uc-

ceed in his experiments, and thence doubts the fuccefs of thof:

E 3
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Pierce the dull root, relax its fibre-trains,

™

1 haw th

I | B 1 i -‘ Y Lr = . I. o
thouech M. Rouland from his new experiments

er pofitive nor negative eledtricity increales

- 1 1 y [ LA 1 1 - s ¥ o
veoetation : both which philefophers had previoully been fup-

B . | I |
porters of the contrary doclrine : for many other n 1AV
= 1 +1 2 e e Ty vl , Bl arir) #} i
111 C'..'1-.',:.:![:_[i Lhelr experi !;‘.1'\~.L!.'.. ve 1o this opject, and tiacil

D’Ormoy are detai

Re Zier, Tom. X

M. Bartholon., who had before written a tradt on this

i R = 1 i ~y ®
and propofed ingenious methods for applying elecCtricity

; . : : 1
CL'.IHI]'I..’ and &"_.il'-lt.'1'|l:’_:_'. Nas allo repeated a numerous iet of r,_-‘\']:uc-

; o L
riments; and [hews both that natura

5 2 h ™ 1 r ]
artificial, increafes the o wth of pl

. . 1 i * 1
YN Oar - LYY a1 ¥ ¥ 'Y Y i 4
eries Ot (‘tlu 110NE O [RC Cnemiits tnere
1 . ¥ Tl
water is decompofed i 50
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Melt with warmbreaththefragrant gums,thatbind

The expanding foliage 1n 1ts fcaly rind ;

And as in air the laughing leaflets play,

And turn their thining bofoms to the ray, 470

Nympus! with {fweet imile each opening flower
invite,

And on its damatk eyelids pour the /Zighz.

“ So thall my =[;-i1 {hade,
Where no bold ftep has pierc'd the tangled glade,

Higol ey e W B e Pt eu el e JHS ; 1
]E.'_I']"tf.?»\(].ln.__ -l.'.i-.u y LIkl DrdlL L11C IJ’?-LL ]HI 1 J.“. i
AR+ f s SRRt Iy P SR ey i e
\"‘i‘ U..h. 1]].__1.',"’;\; Yy 1liCs dildl CORUINEINLS O WOC -.1“
( 'Ii e e ST o I SRS e e oo

O,lu ,\\ 101€¢ Droad antciers Creit pritaninia s plain,

, 255 Yot e ) LS, e i e Lt
Or'bear her thunders o'er the conquerd main

ey S A it
. v Y ) . - o v ¥y 4 1 Tl
Shout, as you pafs, inhale the genial 1kies,

| 1 1 i = 0
And bafk and brighten 1n your beamy eyes; 460
Bow their white heads, admaire the ¢ hangine clime,
. y e o Se LS Tyl TR A v ST s e
Shake from their candied trunks the tinkling rime:
which it in part confifls, contributes to the nourifhment of the
slant, and to the production of its eils, refins, cums, fugar, &c
i 5 il y
and laftly as eleClricity decompofes water into thele two airs

termed Oxygene and Hydrog there is a powerful analogy
to induce us to believe that it accelerates or contributes to the
growth of vegetation, aud like heat may poflibly enter into
combination with el

unanalvzed acid.
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Vith burfting buds their wrinkled barks adorn,

And wed the timorous floret to her thorn;

Deep ftrike their roots, their lengthening tops
revive,

And all my world of foliage wave, alive.

¢ Thus with Hermetic art the AbEPT combines

S , e e :
I'he roval acid with cobaltic mines;

Marks with qui:‘]: pen, 1n lines unfeen portrayed,

The bluthing mead, green dell, and duﬂ-:}-’ glade;
Shades with pellucid clouds the tintlefs field, 491
And all the future Group exifts conceal'd;

Till waked by fire the dawning tablet glows,
Green {prings the herb, the purple floret blows,
rT

. s Ry - g
Hills, vales, and woods, in bright fuccefiion rife,

And all the living landfcape charms his eyes.

with Hermetic art. 1. 48%. The {fympathetic inks made

by Zafie diflolved in the marine and nitrous acids have this

yroperty, that being brought to the fire one of them be-

comes green, and the other red; but what is more wonderful,
thev arain lofe thefe colours, (unlefs the heat has been too
oreat,) on their being again withdrawn from the fire. Fire-

{creens have been thus painted, which in the cold have {hewn

i

only the trunk and branc

hes of a dead tree, and fandy hills,

which on their 11[)}‘10?—.;‘,1 to the fire have put forth green leaves

and red flowers, and grafs upon the mountains, The procefs of
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oJ

XI. ¢« With creft of gold thould fultry Sir1Us
glare,
And with his kindling trefles {fcorch the air;
With points of flame the fhafts of Summer arm,
And burn the beauties he defigns to warm ;— 5o
—So erft when JovE his oath extorted mourn’d,

And clad 1n 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,

Met with fond lips, and in his arms expir'd ;— {
Nymprus! on light pinion lead your banner'd

hofts

High o’er the cliffs of ORKNEY's culfy coafts;

ot

Lcu ¢ on your left the red volcanic light

n,

Which Hecra lifts amid the dufky night;

,.
-
O

making thefe inks is very eafy; take 7. I"".:.‘, as ﬁ)ELH ' ‘-‘-_‘ drug-
c;‘]'fi.-_. and digeft it in aqua regia, and the calx of Cobalt will be
diffolved ; which folution muft be dilute [ with a :.i‘.'.']r: common

water to prevent it from makin o 00 frong an impreflion on the

paper; the colour when the paper is heated becomes of a fine

green-blue. If Zaffie or Regulus of Cobalt be

|
fame manner in {pint of nitre, or aqua fortis, a reddith colour 1s
|
|

iiffolved 1in the

. ' : : .1 : o
produced on expoling the paper to heat. Ch mical );Lii-.,—i:."—.ly

by Mr. Keir, Art. Ink Sympathetic. :




|
]
1
|

5

Mark on the right the DoFRINE's fnow-capt br
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L

Where whirling MAELSTROME roars and foams

below :

T e s et A T IR [
His k“'[,-li_' crown, his fceptred hand extends ;

Where ftuds Cassropre with {tars unknown
Her golden chair, and gems ]
Where with vaft convolution IDraco holds
The ecliptic axis in his {caly folds,

e by e Ty RS g o 8 Qs L S R R et o )
O CI }lllll the 1K165 Nnis neck cnormous rcdars,

]
i

And with immenfe meanders parts ti

N oD, (= e e
ICT 1apinirec Zonc,

D
16 DEARS ;

Onward, the kindred Bears with footftep rude

Dance round the Pole, purfuing and purfued.
. : I

«« There in her azure coif and ftarry ftole,

Grey TWILIGHT {its,and rules

coaft,

And ftrews with livid hands eternal froft.

,’f -—_-”-‘J ..l'r""'”-"- 1©3 }[ 5

peared in the chair of Caffiopea in the year 1572, which

at {

Jends the P:li;‘- moon-beams round the fparkling

Eypozon., 1. 12 Allud nf* to the {tar which ap-

AT

furpaffed Jupiter in magnitude and brightnefs, diminithed by

d*g‘n es and :]]‘,_ulvi\\';n'r d in 18 months: it alarmed all the aftro-

= 1 1 -
nomers of the age, and was efteemed a comet by {ome.

-3
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B | ."‘—._ U | . 1 e B
There, Nymeus! alight, array your dazzling
POWETS,
‘-'- | J- -; - ' . - -. ‘;' - -y
With fudden march alarm the torpid Hours;

On 1ce-built ifles exy and a thoufand {fails,
b i g 1 'y
Hinge the ftrong helms, and catch the frozen

gales. 530

On ice-built

5. 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

. 1 = = = 2 1 11- R o

inue perpetually to increafe in bulk., At certain
times in the ice-mountains of Switzerland there happen cracks
-_'l.' |'-- e el . L Tisy 1 r " 1 - r = o
which have thewn the oreat thickneis of the ice, as lome of

Y S e ar 5' lae ‘I'[\
1INCd LIreEe Or IO NUNAre __'.-.:.'_L‘J, 1Nne

thele cracks have mea

- - 1 iy = 1 il . : + o | 1 - a3 =ik
areat diands or 1ice 1n the northern ieas nearn liLJUl-'.\ S DAy have

been cbferved to have been immerfed above one hundred fa-

thoms beneath the {urface of the {ea, and to have rifen a fifth or
fixth part above the {urface, and to have mealured between three
and four miles in circumference. Phil. Tran{. No. 465. Sect. 2.

- S : . A

Dir. Lifter endeavoured to thew that the ice of [ea-water con-
tains fome {alt and perhaps lefs air than common ice, and that it
is therefore much more difficultof folution ; whence he accounts

Philefl. Tranf. No. 160.

for the perpetual and great increale of thefe floating iflands of ice.

L B ( - . i WY, s, & e B g e i
As by a famous experiment of IVir, boyle s it appears that 1ce

evaporates very faft in fevere frofty weather when the wind
Biow

blows upon it; and as ice in a thawing ftate 15 Known to con-

tain fix times more cold than water at the {ame :Ei,';\l'; ¢ of fenfible

coldnels, 1t is eafy to underftand that winds blowing over iflands

ind centinents of ice perhaps much below nothing on Faren-

O

i
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The winged rocks to feverifh climates guide,

Where fainting Zephyrs pant upon the tide ;

heit's fcale, and coming from thence into our latitude, muft

) B
nring

t degrees of cold along with them. If we add to this

the quantity of cold produced 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 principal fource of the coldnefs of our

winters, and that it 1s brought hither by the regions of air blow-
> 1

ke an apparent eafterly direc-

ine from the north, and which ta

S
tion by their coming to a part of the furface of the earth which
moves falter than the latitude they come from. Hence the in-
1e ice in the polar regions by increafing the cold of our

climate adds at the fame time to the bulk of the Glaciers oi_lt:i.]}'

vitzerland.

ations who inhabit this hemifphere of the globe, in-

ftroying their feamen and exhaufting their wealth in

unnecellary wars, could be induced to unite their labours to na-

vigate thefe imi s of ice into the more fouthern oceans,
: * - 1 1y T a2 1 K - v
two great advantages would refult to mankind, the tropic coun-

trics would be much cooled by their {olution, and cur winters
1 1

in this Jatitude would be rendered much milder for perhaps a

century or two, till the malles of ice becaine again enormous.

Mr. Bradley afcribes the cold winds and wet weather which

[ometimes

appen in May and June ta the folution of ice-iflands
St | =1l A 107 ) . Iva
accidentally floating from the north.

PR

I'reatife on Hufbandry

and Gardening, Vol. 1. p. 439. And adds, that Mr. Barham

et 2 " : | L S . . .
about the year 1718, in his voyape from _E.nn.'.l-_'a to [,nn]‘t:u! n

the beginning of June, met with ice-iflands coming from the

4
north, which were furrounded with fo great a fog that the

fhip was in danger of ftriking upon them, and that one of them

P

meafured fixty miles in length

nfo 2
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Pafs, where to CEura CaLrr’s thunder roars,
And anfwering echoes thake the kindred thores ;
Pafs, where with palmy plumes Canary fmiles,
And in her filver girdle binds her ifles ;

Onward, where N1GeR’s dutky Naiad laves

A thoufand kingdoms with prolific waves,

Or leads o’er golden fands her threefold train

In fteamy channels to the fervid main ; 540
While {fwarthy nations crowd the fultry coaft,

»

Drink the frefh breeze, and hail the ﬂnuting Froft

.

Nymrpus! veil'd in mift, the melting treafuresfteer,

And cool with ar&ic fhows the tropic year.

We have lately experienced an inftance of ice-iflands brought
from the Southern polar regions, on which the Guardian ftruck
at the beginning of her paffage from the Cape of Good Hope to-
wards Botany Bay, on December 22, 1789. 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, cauf-
ing an extraordinary commotion in the water and a thick fmoke

all around it.

Threefold train. 1. 539. The river

immenfe trall 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. 1
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il

1 - g 1 . . ; W, 7 r ] =
So from the burnine Line by Monfoons driven,

Clouds fail in fquadrons o'er the darken'd heaven ;
Wide watftes of {fand the gehid gales pervade,

And ocean cools beneath the moving thade

XII. « Should SoLsricE, ftalking through the

fickening bowers, 549
Suck thewarm dew-drops,lap the falling fhowers;
Kneel with parch'd lip,and bending from it’s brink
From dripping palm the fcanty river drink ;
Nymrus ! o'er the {oil ten thoufand points erect,

And high 1n air the eleétric flame colleé.

IV ide wafles of fand. 1. 547. When the fun is in the South-
ern tropic 36 deg. diftant from the zenith, the thermometer
is feldom lower than 72 deg. at Gondar in Abyffinia, but it falls

to €o or §3 deg. when the fun is immediately vertical; {o much
i . £ £+l %
does the approach of rain counteract the heat of the fun. Bruce’s

Travels, Vol. 3, p. 672.

Ten thoufand points credd. 1. 553. The folution of water in air

. ]
orin calorique, feems to acquire ¢ eétric matter at the {fame time,

; i : 3
as appears from an experiment of Mr. Bennet. He put fome

live coals into an inl;:‘l.'.'u]. funnel of L:M'I.l!. and 'Lh!t_m,'in:,'_ DIl
them a little water obferved that the alcending fteam was elec-
trifed plus, and the water which defcended through the funnel

was elef@rifed minus. Hence it appears that thouch clouds by
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Soon thall dark mifts with {elf-attra@ion {throud
The blazing day, and fail in wilds of cloud
Each filvery Flower the ftreams aerial quatft,

Bow her fweet head, and infant Harveft laugh.

("

1 L e
i
)

™1 1.3 N T
LThuswhen EL1574 mark'd from Carmel’sbrow

’ o T s Lo '3
In bright expanfe the briny flood below ; 560

11* : e 1 e e
Roll'd his red eyes amid the fcorching air,

Smote his firm breaft, and breathed his ardent

prayer ;
High in the midft a maffy altar ftood, f
And flaughter'd offerings prefs'd the piles of wood;
yet they have in general an accumulation ofulr.:f‘cri;itj;. This
accumulation of eletric matter alfo evidently contributes to fup-

port the atmofpheric vapour when it is condenfed into the form

of clouds, becaufe it is feen to defcend rapidly afrer the flathes of

v 1
ligh

tning have diminifhed its quantity ; whence there is reafon
ude that very numerous metallic rods with fine points

in the air might induce it at any time to part with

its water.
If we may truft the theory of Mr. Lavoifier concerning the
compofition and decompofition of water, there would feem ano-
ther fource of thunder thowers; and that is, that the two gafles
termed oxygene gas or vital air, and hydrogene gas or inflamma-
ble air, may exift in the fummer atmofphere in a ftate of mix-
ture but not of combination, and thar the eleétric {park or flath ]

of lightning may combine them and produce water inftantare-

|

Wil e
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64 ECONOMY OF CaxTo I.

While IsrAEL’s chiefs the facred hill furround,
And famifh’d armies crowd the dufty ground ;
While proud Idolatry was leagued with dearth,
And wither'd Famine {wept the defart earth.—
¢« Op ! miguTYy Lorp! thy woe-worn {fervant
¢ hear,
«« Who calls thy name in agony of prayer; 570
« Thy fanes dithonour’d, and thy prophets {lain,
« T,o! I alone furvive of all thy train !—

« Oh fend from heaven thy facred fire,—and

¢ menr
P il
3 1 1.? 1 1 & el | 8
« O’cr the parch’d land the falutary fhower,—
« So fhall thy Prieft thy erring flock recal,—
¢ And {peak 1n thunder, Taou ArT LORD OF
€6 NP
. 1 1 . 1
He cried, and kneeling on the mountain-fands,

Stretch'd high in air his fupplicating hands.

i

Defcending flames the dufky fhrine illume,

Fire the wet wood, the facred bull confume; 380

Wing'd from the fea the aathering mifts arife,
- & 1 y ¢

And floating waters darken all the 1kies;

r 7l s = 1T AL 2 - -

The King with fhifted reins his chariot bends,

And wide o'er earth the airy flood defcends;
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With mingling cries difperfing hofts applaud

And fhouting nations own THE LiviNe Gobp.”
The GoppEss ceafed,—theexulting tribesobey,

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

The vaulted 1kies with fircams of tranfient rays

Shine as they pafs, and earth and ocean blaze.

So from fierce wars when lawlefs Monarchs ceafe,

Or Liberty returns with laurel’d Peace ; 592

Bright fly the {parks, the colour’d luftres burn,

Flafh follows flath, and lame-wing’d circles turn ; !

Blue ferpents fweep along the dutky 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 {ky,

Burft, as in filver lines they hifs along, 509

And the quick flath unfolds the gazing throng,

ParT 1. F
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ARGUMENT OF THE SECOND CANTO.,

e

ADDRESs to the Gnomes. I. The Earth thrown from a vol-

- 1 - tela T 4 | 1
Cdand ocean ; it's journey throupgin

cano of the Sun; it’s atmofphe

the zodiac; viciffitude of day-licht, and of feafons. 1 R o [ 2
meval iflands.  Paradife, or the solden Ace. Venus rifing fron
o Lo o]

the fea, 33. III. The firft great earthquakes; continents raifed
from the fea; the Moon thrown from 2 volcano, has no atmo-
fphere, and is frozen; the earth’s diurnal motion retarded : it’s
axis more inclined; whirls with the moon round 2 new centre,
i) o

6%. 1V, Fo

reous f{par; white marble; antient ftatue of Hercules refting

o

ion of lime-{tone by agueous folution ; calca-

r 1 2 A i G TS Foe o
from his labours. Antinous. Apollo of Belvidere. Venus de

Codio: [ sdd o
ledicl. Lady Eliza

and Lady Melbourn by Mrs,

1

Whence the prodution of

dalt by elutriation.

ImMincs at (_,.;'l'\_kh.-,, 1185. e l :lr.!.":—

- ' . AT - 1 L _ it ’ ol el -
tion of mitre.  Mars and Venus caught by Vulcan. 147,

Produ@ion of iron Mr. Michel’s improvement of

| | &T
Lle AVEIC]

magnets. Ufes of Steel in agriculture, navigation, war, 183.

meal

4. Produétion « acias, whence hint, oea selenite, Albel-

= : : - :
tus, Fluor, Onyx, Agate, Mocho

mond. Jupiter and Europa, 215. VI 1. New fubterraneous

fires from fermentation. Produ@ion of Clavs - manufaflure of
T o o Sy 5 . . 1 | g H s 1’
Porcelain in China; in Italy; in England.  Mr.Wedgewood's

works at Etruria in Staffordthire. Cameo of a Slave in Chains :

~
i
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of Hepe, Figures on the Portland or Barberim vafe explained,

arnt. 2. Coal; Pyrite; Naphtha; fet; Amber. Dr Frank-

ol

lin’s difcovery of difarming the Tempelt of it’s lightning. Li-

1‘:‘[“.‘ Oﬁ- 1\[1|1'U\‘.‘1_ c!'i‘ Elr".".|"u1i'_ of 11 NCe, }
res Produ&tion of Tin, Copper, Zink,

central fubterraneous
" Mex-

Lead, Mercury, Platina, Gold and Silver. Deftruction ot

1CO. Slavery of Aftrica, 305- VIl Deftru¢tion of the armies of

Cambyfes, 431, 1X. Gnome like ftars of an Orrery. Inroads
fTes the Alps,

of the Sea ftopped. Rocks cultiy ated. Hannibal pal
499. X. Matter circulates. Manures to Vegetables like Chvle

to Animals. Plants rifing from the Farth. St. Peter delivered
from Prifon, 237, XI. Tranfiigration of Matter. Death and

Departure of the Gnomes, 50

LN

refufcitation of Adonis,
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f\T\rD vow THE GoppEss with atttention {wect

Turns to the GxomEs, 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.

So the tall grafs, 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. 13

g
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I. « Gxomes! Your bright forms, prefiding

at her birth,
Clung in fond fquadrons round the new-born
| EARTH ;
' When high n ether, with r_'.\;'lrini".u.,-n dire,

“ A ey ;
l' rom IH tll-'"t"_.‘ craters oI nis rcaims ol 1IC,

1
|
Le

e - , : .
I'he whirling Sun this ponderous p

el v s p ey B S, (R 1y Mgy i
"\.‘_‘-.1 TAVE [ll'._ aitoniin L1 VOI 1 anotner wWorid.
When from it's vaporous air, condenica DY cold, A
i .
4 M ai; B S0 el et =g R S ™
| 1 JCICCIIA LOTTCILES LI OCCallo roll d ;
1
! 1 ] °n of tol g
T 1 1 L
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cano ] n-t iun s dibis, W 1 have been
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} {1 n by Dr. Willon to be excavations through s luminous 1
. E . 1
arid 3| Vol 1 L | the C n whence the
1 Tt
planets and cor 1 &ed by explofions. See additional
notes, INo. A\ lolar OES,
rrr r . 1 = £ +he muielen 3 =
Y hen from ils Uaporous air. I. I7 . 11 the nucleus of the
! 31 .1 e e ] Vi e S0y
c 1 thi n [ irom the ian by ‘:--i.l-‘-h.lﬂl} along willn
| as rge a \ v of 1 Wi » liot vapour as its attraction
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And fierce attraction with relentlefs force

Bent the reluétant wanderer to 1t's courfe. 20
“ Where yet the Bull with diamond-eye adorns ;
The Spring’s fair forchead, 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 balance, nights and days;
With paler luftres where Aquarius burns,
And thowers the {till fnow from his hoary urns;
Your ardent troops purfued the flying fphere,
Circling the ftarry girdle of the year; 30
While fweet viciflitudes of day and clime
Mark’d the new annals of enafcent Time. ]
II. “You trod with printlefs ftep Earth’s ten-
der globe,
While Ocean wrap'd it in his azure robe ; -

the (trata of the earth were afterwards formed from the {ediments
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 watchmaker and engineer at Derby, but whole
ingenuity, integrity, and humanity, were rarely equalled in any
ftation of life.

IPbile Ocean wrap'd. 1. 34. See additional notes, 1 Vo. X VI

. o Pha iy I [ AR vyt |
on the production of calcareous earth.
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Deneath his waves her hardening {trata 1}.‘-11';1(1,

Raited her PrimEvVAL IsLaxps from his bed,

Her bardering firata [pread. 1. 35. The granite, or moor-

ftone, or porphyry, conftitute the oldeft part of the globe, fince
n thells, coralloids, and other fea productions refl

nd n thele {fea-productions are found clay, 1 1,

| filiceous fand or erit-itone, Thus there feem to

divitions of the globe, diftinétly marked: the firlt I

1ave been the onginal nucleus of the earth, or lava

pre jected from the fun: 2. over this lie the recrements of ani-

mal and vegetable matter produced in the ocean

= and, 2. OVEI

thefe the recrements of anumal and ‘\.'l'-"_..L,;]JEr_' matter [li'-.i.',-_;,gd
q g 41 S T = s

upon tiie ‘15 l s thefe there are bodies which owe theii

origin to a combination of thofe already mentioned, as filiceous

{and, fluor, alabafter; w!l cem to have derived their acids
Qrigi from the vegetable kingdom, and their earthy bafes
{1 ional notes, No. XV I. on cal-

carecous earth.

5 R pae A - F ' ¥ ” Lo | 1 2 "o
Raifed ber primeval iflands. 1. 26, The nucleus of tl

S
LGhd e o1 LIl -

111 : £y S = oy [l il Lo LR -
ftill covered with water, received perpetual 1ncreale bv the 1n-

ids either annual

menfe quantities of {hells and cor y produced
and relinquifhed, or left after the death of the animals. Thefe
would ';J't';ﬂhl;t”\ by their different ﬁc-__r‘u:s__-s of cohefion be {ome

of them more and others lefs removable by the influence of {ola

tides, and gentle tropical breezes, which then muit have proba-

bly 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 ex-

poled to the great or fudden variations of heat and cold, as is f@

Ny
v
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Stretch’d her wide lawns, and funk her winding
l}CHS, 3

And deck’d her thoreswith corals, pearls, and thells.

“ O'er thofe bleft ifles no ice-crown’d moun-
tains tower'd,
No lightnings darted, and no tempefts lower'd ;
Soft fell the vefper-drops, condenfed below, 41
Or bent 1in air the rain-refraéted bow,
Sweet breathed the zephyrs, juft perceiv'd and loft;

And brinelefs billows only kifs'd the coaft;

well explained in Mr. Whitehur{t’s Theory of the Earth, chap,
xvi. Whence the paradife of the {acred writers, and the golden
age of the profane ones, feems tohave had areal exiftence. Asthere
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 {pectator, the rainbow is a
mark of gentle or partial thowers. Mr. Whitehurit has endea-
voured to fhow that the primitive iflands were only moiftened
by nofturnal dews and not by fhowers, 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 con-
tinents. As the falt of the fea has been gradually accumulat-
ing, being wathed down into it from the recrements of animal
and vegetable bodies, the fea muft originally have been as frefh as

river water ; and as it is not vet {aturated with falt, muft become

annually more faline. See note on 1. 117 of this Cante.




74 ECONOMY QOF Canto II
Round the bright zodiac danced the vernal hours,

1 I R ] ' 0 [ T
And Peace, the Cherub, dwelt in mortal bowers !

yeneath the waves,

L° o M A0 B v S A
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 {miles.
Then, on her beryl throne by Tritons borne, 51
1oht rofe the Goddefs ike the Star of morn ;
When with foft fires the milky dawn He leads,
And wakes to life and love the laughing meads;—
With rofv fingers, as uncurl’'d they hung

Round her fair brow, her golden locks fhe wrung ;
O’cr the fmooth furge on fiver fandals {tood,
And look’d enchantment on the dazzled flood.

he brigcht drops rolling from her lifted arms,
i A

In flow meanders wander o'er her charms, 60

3o r Dione. 1. 47. Lhere 1s an antient gem reprelent-
ing Venus rifine out of the ocean {upported by two Lritons.
Frot L Eavirial it Ealin dalion 11 W T e BT 5

rom the formality of the deirgn 1t would appear to be or great

antiquity before the introduétion of fine tafte into the werld

w21 e o 1 | S | PEH MRSt o | 11 FE Y Ao e o Asin
_l[’ 15 probable that tius beaut tal all Ol'y Wwas orgin Liy an nig-
1 Tl : J
o PRy B f R e L oy # e 1 -
Y!.I-_,"I».|'.i.1 picture | yefore the invention of letters) deicriptive ot

the formation of the earth from the ocean, which {eems to have

been an epinion of many of the mof antient philofophers,
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ck round her fhowy neck their lucid track
‘-}._]} i ahite TBaald ars o L e 1 1
rCart Nner winlctC 1nouldcers, eem ner iwvorv bacy
ound her fine waift and fwelling bofom fwim,
And ftar wath glittering brine each cryftal limb.

& bt Pyl SEnl e o WU S ket AR Y - | ESpey Bt |
!I;l_. 1!3']111!;‘1!_.11 )1 cnamour d INature hail d, '

Beauty blazed to heaven and earth, unvail'd.

ndling after m: iny an
allﬂ.{-.k-"

Saw with new fires t

'j:'f_'.'w."‘- Fl

The firft v I. 68. As the eart!

c*m'qu.mecz was nearly level, and tl

f it covered

= L e et Togest =22 ey =
with fea; when the firft ereat fires be the internal
parts of it, thofe parts would e n led ; this ex- 1
. 1
panfion would be gradually extended, as the heat increafed,

through the whole terraqueous globe of 7070

the cruft would thence in n

1any places open into fiflures, which

by admitting the fea to flow in upon the fire, would produce not

only a quantity of fteam beyond calculation by its expanfior
but would alfo by its decompolition produce inflammable air

and vital air in quantites bevond

thofe violent expl

excite cur admi ration and our ftudy : the difficulty of und

1‘;;‘ti1diils- Low 1.|I‘l-"'.‘lE'Z‘.I'_'l_':'J'._";.w fres could exift without the

fence of air ha




i
r
|
\
A
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O’er fmouldering heaps of livid {fulphur {well

At Earth’s firm centre, and diftend her thell, 70

Saw at each opening cleft the furnace glow,

And feas rufh headlong on the gulfs below.—

Gyomgs! how you fhrieck’d! when through thé
troubled air

Roar'd the fierce din of elemental war;

When rofc the continents, and funk the main,

And Earth’s huge {phere exploding burft in
twain.—

Gyxomes! how you gazed! when from her
wounded fide

Where now the South-Sea heaves its wafte of tide,

and other mineral fubftances. See an ingenious treatife on
earthquakes by Mr. Michel in the Philef. Tranf.

In the firft tremendous ignitions of the globe, as the conti-
nents were heaved up, the vallies, which now hold the {ea, were
formed by the earth {ubfiding into the cavities made by the
rifing n;u-..n.m:n_ . as the fteam, which raifed them cunLnIm
which would thence not have any caverns of great extent re-
main beneath them, as fome philofophers have imagined. The
earthquakes of modern days are of very fmallextent indeed com-
pared to thofe of antient times, and are ingn-nir?-uﬂ}' compared
by M. De Luc to the operations of a mole-hill, where from a
fmall cavity are r 7ifed from time to time {mall lI‘ﬂllutlLb of lava

or pumice ftone. Monthly Review, June, 1790,

3
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)

Rofe on {wift wheels the Moox's refulgent car,
Circling the folar orb, a {ifter-ftar, 8a

Dimpled with vales, with {hining hills embofs'd,

e

And roll’d round Earth her airlefs realms of {roft.

“ GNnoMmEs! how you trembled ! with the
dreadful force,

When Earth recoiling ftagger’d from her courfc;

The moon’s refulzent car. 1. 79. See additional notes, No. X'V,

on folar volcanoes.

Her airlefs realms of frofi. 1. 82. If the moon had no atmo-
{phere at the time of its elevation from the earth ; or if its atmo-
{phere was afterwards {folen from it by the earth’sattrallion ; the
water on the moon would rife <1Lmk|\ into vapour ; and the
cold p'r'udl.!ct?d h\' a certain qui L:.'.;[‘_. of this evaporation would
congeal the rem: inder of it. Hence it is not probable that the
moon is at prefent inhabited, but as it {eems to have fuffered and
to continue to fuffer much by volcanoes, a {ufhicient quantity of
air may n pmum of time be qt.urdtmi to 1=1ol' 1ce an atmo=-
{phere; which may prevent its heat from fo eafily elcaping, and
its water from fo mhl- evaporating, and thence become fit far
the producian of vegetables and animals.

That the moon poficfles little or no atmofphere is deduced
from the undiminifhed luftre of the ftars, at the inftant when
they emerge from behind her difk. "That the acean of the
moon is frozen, is confirmed from there being no appearance of

lanar tides; which, if they exifted, would cover the part of her

difk neareft the earth, See note on Canto 30 [l <5 5

Hhen earth recaling. 1. 84, On {uppofition that the moon
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T {

When, as her Line in flower circles {pun,
And her fthock’d axis nodded from the fun,
With dreadful march the accumulated main

owept her vaft wrecks of mountain, vale, and

—
117 »
Al ;
1 11 i
4| {
y N
i L i i i ] L. | i
T
T |
I 1 ! 1} | 1 =
1 Of ¢ d W il
' .
1 ¢ ! } \
] I { 1 I =1yt
i m nil i ¥ pa [ ( th ¢ epte 1
' 1 ! 1 1 1
€ ] 3 L 1] 3 ! ) 1l € al
1 1 11 2
€a | | previous i " % 1 [Tl m 1
i . 1y 1
T £t clohe 1d 1 -
it 1 1 d I ] (o} Bl | giob Il an previo { =

nt WaTTa 1 §
mucit retarda the motion of
the ihock would overturn all

water would ruth with incon-

S 1 s 1\ eyl e datall
ceivable v € over Its 1uriace towards the new fatellite, from
two caules. both bv its not at nOric ac quirng the vel Cily ‘-\'lt:!
which the earth receded. and by the attra@inm ~f th e ssmccr o m o
WIHICH Lhe €al'tn receded, and by the attracuon of the new moon,
1 eet] : . o :
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And, while new tides their thouting floods unite,
And hail their Queen, fair Regent of the night; Qo

Cham’d to one centre whirl’'d the kindred {pheres,

And mark'd with lunar cycles folar years.

IV. «“ GxoMEs! yvYou then bade diffolving
SaerLs diftil

From the loofe fummits of each fhatter’d hill,

Diffolving

their origin from {hells formed beneath the fea, the fofter firata

il. 1.93. The lime-ftone rocks have had

1 1T a i iy i L At e e S e £ ks =
oradually diffolving and filling up the interftices of the ha

2

Y " i s . 1 e 2 1 X = 1—
ones, afterwards when thefe accumulations of fhells were e

wated above the waters the upper ftrata became diffolved by the

| ~11
dews, and fll

=

0 b nnge : L } Py Sl s NP Meat]
actions of the air and ed up the interftices beneath,

12 | - 1 F TvAe i Bio: mmeed
lid rocks of different kinds irom the coarle |

wbles. When thofe lime-ftones hav

in fuch a fituation that thev could

11 o Evila il (T -
called I's, lome ol which polis as ob=
ferved by Sir Ifaac Newton. When thefe ervitals are jumbled
together or mixedavith fome col uring purities i1t is termed
marble, if its texture be ; if its texture be

oarlie and vorous vetr hard it ic ealled Lmaoflana . (F 5 s 1
COATIC and POrous ‘\Lt Hard, IC 15 cdlicd lune-iione ; i its texture
i i e & 11- T, S Py B

Le very loofe and porous it is termed chalk, In fome rocks the
ihells remain almoft unchanged and only covered, or bedded with

lime-flone, which feems to have nd funk down

amongft them. Tn others the

folved, and only fharks teeth echini have preferved
their form inv eloped in the chalk or lime-flone ; in fome mar-
bles the folution has been compleat and no veltizes of fhell ap-

6
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fl'l 9

To each fine pore and dark interftice flow,

And fill with liquid chalk the mafs below.
Whence {parry forms in dufky caverns gleam
With borrow’d light, and twice refract the beam;
While in white beds congealing rocks beneath

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

¢« Hence wearied HERCcULES in marble rears
His languid limbs, ar d refts a thoufand years;
Still, as he leans, fhall young AXTINOUS pleafe

With carelefs grace, and unaffected cafe ;

pear, as in the white kind called ftatuary by the workmen,

g 1 . % a1
VCE addit. notes, INo. XVI,

Henee weavied Hercules. 1. 101, Alluding to the celebrated
Hercules of Glyco relting after his labours : and to the ealy atti-
tude of Antinous ; the lofty ftep of the Apollo of Belvidere ; and
the retreating modefty of the Venus de Medici.  Many of the
defigns by Reubiliac in Weftminfter Abbey are uncommonly
]h"f‘,'?.:l.“,"el', the nl.lﬁr':_'.f.":'\' of Time and Fame t‘!?r\t-"!lt“H;‘_ for the
trophy of General Wade, which is here alluded to, 1s beauti-
fully told ; the wings of Fame are ftill exp inded, and her hair {till
floating in the air; which not only fhews that {he has that mo-
ment arrived, but alfo that her force is not yet expended , at the
fame time, that the old figure of Time with his diforde red wings

is rather leaning backwards and yielding to her impulfe, and

in another inftant be driven from his attacg




o "

Canto 11. VEGETATION.

ca
it

Unward with loftier {ftep AroLLo {pring

1ty

] 1 ey e ! B F3) BRI A -
And launch the unerring arrow from the {tring;

In Beauty’s bathful form, the veil

180 uniuri 'J,

[deal VExus win the

P
P
-
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Hence on RousiLiac’s tomb fhall F:

7 . 1 - L
\\' dve la'."i‘ triumphait WIS,
! 1o R

Time: 110
Long with foft touch thall DaMEeR’s chiflel charm,
.\‘R’f".’} orace 1 'l.-:ll = anrd 11t] .f g1ty ATTY)

1t l\:[uxk., Uc ll__llL us, and withn eauery 'w dI'lTl ;

FosTeR's fine form thall hearts unborn engage,

wl

Atvd AT BT e i e s s bt ther ace
<A MAELBOURN s imile enchant anotner d2c.

V. «“ GroMEs! vYou then taucht tranfudine

= o

dews to pafs

Through time-fall'n woods, and root-inwove morafs
Fofter’s fine form. 1. 113. Alludirig to the beautiful ffatues

of Lady Elizabeth Fofter and of Lady Melbourn executed by

the honorable Mrs, Damer.

Root-inwove morafls. 1. 116. The oreat mals of matter

reits upon the lime-ftone firata of the earth, or

e 1

upon the e

where the lime-flone {tratum has been removed by earthe

L LY el

s had its origin fror

ia

or covered by lava. h

= K e i R L P r animale
getables and of air- breathing animals

origin from fea animal

T %]
Sa i

!1:1“3.-' covered with woods, till mankind formed t

focieties, and fubducd them by fire and by i

Part L. G
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Aee after ace: and with filtration finc

Difpart, from carths and {ulphurs, the {aline.
1. “Hexecr with diffufive Sart old Ocean

His emecrald fhallows, and his fapphire deeps. 120

in uncultivated countries have grown and fallen through many
apes, whence moraffes of immenfe extent; and from thefe as

the more {oluble parts were wafhed away firft, were produced

{ca-falt, nitre, iron, and variety of acids, which combining with
calcareous matter were produtive of many foffil bodies, as flint,

ite, witl

fea-fand, felen 1 the precious {tones, and l"\_‘l']‘..L[JI\ the dia-

mond. See additional notes, No. X V1I.

Hence with diffufive falt. L. 119. Salts of various kinds are
produced from the recrements of animal and vegetable bodies,
fuch as phofphoric, ammontacal, marine falt, and others ; thefc
are wathed from the earth h':' rains, and carried down our rivers
into the fca; they feem all here to decompofe each other except
the marine falt, which has therefore from the beginning of the
habitable world been 'tlr._',:t'-t,'[ii.'.H}' accumulating.

T'here is a town in the immenfe falt-mines of Cracow in Po-
Jand, 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 appear-

ance of which the fubterranean inhabitants are faid te know
when the weather is fair above ground. The galleries in thefe
mines are fo numerous and f{o 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

-
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Oft in wide lakes, around their warmer brim
In hollow pyramids the cryftals fwim;
Or, fufzd by earth-born fires, in cubic blocks

x : : . i
Shoot their white forms, and harden into rocks,

of galleries are boldly exccuted, yet they are not dangerous; as
they are held together or {upported by large maffes of timber of
a foot fquare ; 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 tim-
bers over water-mill wheels or cellars, be thus preferved by oc-
cafionally foaking them with brine? Thefe immenfe mafles of
rock-falt feem to have been produced by the evaporation of fea-
water in the early periods of the world by fubterranean fires.
Dr. Hutton’s Theory of the Earth. See alfo Théorie des
Sources Salces, par M., Struve. Hiftoire de Sciences de Laufanne,
Tom. II. This idea of Dr. Hutton’s is confirmed by a fa&
mentioned in M. Macquart’s Effais fur Mineralogie, 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 edge where the
water is {halloweft, forming hollow inverted pyramids ; which,
when they become of a certain fize, fubfide by their gravity ; if
urged by a ftronger fire the falt fufes or forms large cubes;
whence the falt fhaped in hollow pyramids, called flake-falt, is
better tafted and preferves flefh better, than the batket 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-cighth to one thirtieth part of fea {alt, and
about one eightieth of magnefian falt. See Brownrigg on Salt,
See note on Ocymum, Vol. 11. of this work

G
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“Thus cavern'd round in CrAcow's mighty
mines,
With eryftal walls a gorgeous city fhines ;
Scoop’d in the briny rock long ftreets extend

.

Their hoary courfe, and glittering domes af-

cend ;
Down the bright fteeps, emerging into day,
Impetuous fountains burft their headlong way, 130
O’er milk-white vales in ivory channels {pread,
And wondc ring {eek their fubterraneous bed.
Form'd in pellucid falt with chiffel nice,
The pale lamp glimmering through the fc ulptured
iL'(.'_,
With wild reverted eyes fair LorTa ftands,

a1y

And fpreads to Heaven, in vain, her glafly
hands ;

Cold dews condenfc upon her peatly breaft,

And the big tear rolls lucid down her veft.

Far gleaming o’er the town tran{parent fanes

Rear their white towers, and wave their golden
vanes ; 140

Long lines of luftres pour their trembling rays,

And the bright vault returns the mingled

blelz‘{.
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2. *“ He~xcE orient NITRE owes it's ﬁ'mzlti;lg

y ¢

birth,

And with prifmatic cryftals gems the earth,

Hence orient Nitre. 1. 143. Nitre is found in Bengal natu-

: s :
rally crydtallized, and is fwept by brooms from earths and ftones,

=

- 1 1 - . - .
and thence called fweepings of nitre, It has latelv been found

in large quantities in a natural bafon of caleareous earth at Mol-

1
s 3 1 1 1 1 n 5 2 . | t =
fetta in ltaly, both in thin ftrata between the calcareous beds,

and n efflorefcences of various beautiful leafy and hairy forms.
An account of this nitre-bed is given by Mr. Zimmerman and
o 4
L R R s 3T EET |
“fl.ln."_.;.-. in Rozier’s Journal de ]._iJ}'inlUC', Fevrier, 17go. "This |

acid appears to be produced in all fituations where animal and It

vegetable matters are compleatly decompofed, and which are ex- I'
pofed to the action of the air, as ongthe walls of ftables, and

flaughter-houfes ; the cryftals are prifins furrowed by longitudi-

nal grooves.

Dr, Prieftley difcovered that nitrous air or gas which he ob- '
tained by diffiolving metals in nitrous acid, would |
rapidly with vitai air, and produce with it a true nitrous aci
forming red clouds during the combination ; the two airs occupy
only the fpace before occupied by ane of them, and at the {ame
time heat is given out from the new combination. This dimi-
nution of the bulk of a mixture of nitrous gas and vital air, Dr
Prieftley ingentoudly ufed as a teft of the purity of the latter; a
difcovery of the greateflt importance in the nalylis of

Mr. Cavendifh has fince demonttrated that two parts of vital
air or oxygene, and ane part of phlogiftic air or azote, beine lang
expoled to eletric {hocks, unite, and produce ni
Philof. Tranf. Vols. LXXV. and LXXVIII

Azote is one of the moft abundant elements in natare,
gombined with calorique or heat, it form rj

(r 3 !
|
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86 ECONOMY OF CaxTto IL.

O’er tottering domes in filmy foliage crawls,

Or frofts with branching plumes the mouldering
walls.

As woos Azotic Gas the virgin Aur,

And veils in crimfon clouds the yielding Fair,

Indignant Fire the treacherous courtfthip flies,

Waves his light wing, and mingles with the

il\ i(_'.;. g O

“ So Beauty’sGopbpEss, warm with new defire,
Left, on her filver wheels, the Gop of Fire;
Her faithlefs charms to fiercer MaRrs refign’d,
Met with fond lips, with wanton arms intwin d,
—lndignant VuLcaN {'_\'ctl the p;_lrtin;_f Fair,

And watch’d with jealous ftep the guilty pair;

tic air, and compoles two thirds of the atmofphere ; and is one of
i : . 1 .
the principal component parts of animal bodies, and when united

to vital air or oxygene produces the nitrous acid. Mr. Lavoi-
fier found that 214 parts by weight of azote, and 433 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 (o as to produce an
unelaftic liquid much calorique or heat is of neceflity expelled

1 1
| and

from the new combination, though perhaps nitrous aci

oxygenated marine acid admit more heat into their combinations

than other acids,

e
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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 1illicit love; 160

Steel were the knots, and {teel the twifted thong,

Ring link'd in ring, indiflolubly ftrong;

On viewlefs hooks along the fretted roof

He hung, unfeen, the inextricable woof.—

—Quick ftart the {prings, thewebs pellucid {pread,

And lock the embracing Lovers on their bed;

Fiercewith loud tauntsvindi@ive VurLcan (prings,

Tries all the bolts, and tightens all the ftrings,

Shakes with inceflant fhouts the bright abodes,

Claps his rude hands, and calls the feftive
(}ULI.‘*.—-- I

— Wi th fpreading palms the alarmed Goddefs tri

To vell her beauties from celeftial eves,

Whrithes her fair limbs, the flender rinelets ftrain
And bids her Loves untie the obdurate chains

Soft fwells her p;mtin:;; boiom, as fhe turns,

A ] a1 : s | o . |x1 - L
And her flufth'd cheek with brighter blufhes burns,
Majeftic grief the Queen ef Heaven avows,

Ard chat¥de Minerra bide e o e A S
And chatte J\hm.r‘. d ]nLn. 5 11-;1 NCIMEeEd DIoOws;

(s 4
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». “Hence dufky Irox fleeps in dark abodes
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9
Till with wide lungs the panting bellows blow,
And waked by fire the glittering torrents flow ;
—Quick whirls the wheel, the ponderous ham-
mer falls,

Loud anvils ring amid the trembling walls,
Strokes follow ftrokes, the {parkling ingot fhines,
Flowsthe redflag, the lengthening bar refines: 190

Cold waves, immerfed, the glowing mafs congeal,

And turn to adamant the hiffing Steel,

many earthy ftrata of different colours furrounding the nucleus
be afcribed? I don’t know that any mineralogifts have at-
tempted an explanation of this wonderful phenomenon. I fuf-
pect it is owing tothe polarity of the central nucleus. If iron-
filings be regularly laid on paper by means of a fmall {ieve, and
a magnet be placed underneath, the fi.!iu_g_x will difpofe them-
felves 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 mag-
netic bar was introduced as an axis into this fluid. it is eafy to
forefee that the iron-filings would difpofe themfelves into con-
centric {pheres, with intervals of the circumnatant fluid between
them, exaltly as is feen in thefe nodules of iron-earth,  As all
the lavas confift of one fourth of iron, (Kirwan’s Mineral. ) and
almoft all other known bodies, whether of animal or vegetable
origin, poflefs more or lefs of this property, may not the diftri-
bution of a great portion of the globe of the earth into ftrata of

greater or lefs regularity be owing to the polarity of the whole ?

. . b : L5
nd turn to adamant. 1. 1g2. The circumflances which
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“ Laft MicuELL's hands with touch of potent
charm

I'he polith d rods with powers magnetic ar

—
]
-

B T 5y = . L] 1 1

render iron' more valuable to mankind than any other metal. are.
1. Its property of be {o o ] ]
' o — 4 -
s th ( rv of
that aar i ' e
[ § 1 T -

thiar gave 1uc P

1111} -— he F x Il ] A
EMMInNence 1o the [,.:1- pean WOorld over the American one, 1'{.

power of being welded ; that is, when two pieces are made very

hot and applied together by hammei

unlefs any fcale of iron intervenes - an lto prevent this it is ufual

for {miths to dip the very hot bar in fand, a little of which fuf:
1. 1% 1

. 1 *1 - " ™™, oy . man e {
mto fuid glats with the fcale and is { Jueezed out trom

the uniting parts by the foree of hammering, 2. Its power of

acquiring magnetiim.

(=

1 x xr Ly -~ 1 =0 | 1 ol | 1* = g =
T ¢ FyLLTE ert Fay { { W orn e . S L 1
[....1..--nn.l:-k wiihed th .\"Itll.L.'. IVET WeETe dilcovered in
as great ‘._'.‘.-a"l.’.- 48 1ron, 1unce thele metals l"'.!u'_'

by expolure toair, water, ire, or any commeon acidk
1 x T 1 1 - 1 j -
wholefome veflels for cookery, fo much to be defired, and {o

-y 1 1
cdrmcult to




Canto 11, VEGETATLEN,

0
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With points directed to the polar {tars

In one long line extend the temper'd bars ;

made to improverthefe artificial magnets, but without much fue-
cefs till Servingdon Savary, Efq. made them of hardencd fteel
bars, which were fo powerful that one of them weighing three
pounds averdupois would lift another of the fame weight. Phi-
lof. 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 efhicacious
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 Dr. Knight’s metliod has been known, appears

to be fomewhat different trom it.

This method of rendering bars of hardened f{teel magnetical
confifts in holding vertically rwo or more magnetic bars nearly
parallel to each other with their oppolite poles very near each
other, (but neverthelefs feparated to a finall diftance,) thefe are
to be flided over a line of bars laid horizontally a few times back-
ward and forward. See Michell on Magnetifm, alfo a detailed

account in Chambers’s Dictionary.

What Mr. Michell propofed by this method was to include

a very fmall portion of the horizontal bars, intended to be made
nm;:‘r,:‘,t":g';:, between the joint forces of two or more bars already
magnetical, and by {liding them from end to end every part of
1 1 =

= ICorehs bt s camne el el ol med 11 \ 1
the line of bars became fucceflively included, and thus bars pof-

tifm to beain with, would

OF IMagnd

{effed of a very fmall deoree

orwards make the other

oy = —
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1.\'-. Cthe nrow the 1 ar
1112 O ThHC prow, tic piowl
< 1 i

His fteady helm amid the ftru ng tides,
Braves with broad fail the immeafureable ica,
Cleaves the dark air, and afks no {tar but Thee.—

D 1 _‘- 1 0 g | ! = T 1 " W
By thee the plowfhare rends the matted

e Y - > Senp Ry ; o
Inhumes in level rows the livine grain ;

o B e

s e s e (Sl sy LSSt e .
Intrufive forefts quit the cultured ground, 209

Loy

= 1 3 = i
r{1S \.'!1:.! fille

And Ceres lau 1 golden fillets crown'd.—

O’er reftlefs realms when fcowling Difcord flings

J
Her fnakes, and loud the din of battle rings :
I‘,x}m'm; Strength, and vanquifh'd Courave feel

Moer ey St A G Pt | e C R e
Thy arm refiftlefs, adamantine STEEL !
o

4. *“ Hence 1in fine {treams diffuflive Acips

3

Or wing d with fire o er Earth's fair bofom blow;

. The predu

(%5

from decompofing vegetable and animal matters with vital air,
and of nitrous acid from azote and vita : former of which

is united to its b

; W
ns from vegetapls

and animal n
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m i £ ) [ B s o : 1 = ; 1a
Franfmute to glittering Flints her chalky lands,

Or fink on Ocean’s bed 1n countlefs Sands.

T ol . -
Hence filvery Selenite her cryftal moulds,

And foft Afbeftus fmooths his filkv folds: 220
His cubic forms phofphoric Fluor prints,
Or ravs in Ji]ht'I’(‘.‘:’ his amethy{tine tints,
believe that many other acids have either their bafes or are unit-

ed to vital air by means of fome part of L’uw:u_miptjlizls \'L-;_:-;L-.h'.-.‘.'

and animal matters.

The great quantities of flint {and, whether formed in moun-
tains or in the fea, would appear to derive its acid from the new
world, as it 1s found above the ftrata 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
conjunction 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 reafoning feems applicable to the filiceous

ftones under various names, as amethyi{t, onvx, agate, mochoe,

=

opal, <. W hich do not feem to have undercone any proceis from
volcanic fires, and as thefe flones only differ from flint by a

greater or lefs admixture of argillaceous and calcareous earths.

I'he different proportions of which in each kind of ftone may be
feen 1n Mr. Kirwan’s valuable Elements of Mineralogy. See

o
additional notes, No, X1X
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Soft cobweb clouds tranfparent Onyx fpreads,

And playful Agates weave their colour’'d thre ads :

Gay pictured Mochoes glow with landfc: ape-dyes,

And changeful Opals roll their lucid eyes ;

Blue lambent light around the Sapphire plays,

Brght Rubies blufh, and living Diamonds blaze: '

Livin 1z Diamonds blaze, 1. 228, Sir Ifaac Newton !5‘1\-'].'13:
c-I':.{b:-vr:l. the great power of =.‘n‘-!"r;uit'|n--r light, which the diamond
nnﬂl-ﬂ'c:; above all other cryftallized or vitreous matter, con-

- . - ll
jectured that it was an inflammable body in fome manner con- i
-;;.:-::Ied. Infomuch that all the i ght is refle&ed which falls on ;

any of its interior {urfaces

2435 degrees ; whereas an artificial gem of glafs does not refled
1

at a greater angle of incidence than

any light from its hinder IiJ]'[..'iL'.-L:? inlefs t]:.u furface is inclined
in an angle of 41 deg. Hence the diamond refle@s half as
much more light as a fa&titious gem in fimilar circumftances; f
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 mineralo-
gifts, 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 hc:at not much greater than will melt filver,
and gave out light. Mr. Hocpfner however thinks the dnpu-
{ion oi the di: s.nrmr] by this great heat fhould be called 2 phof-
phorefcent evaporation of i:. rather than a combuftion ; and
from its other analogies of cryftallization, hardnefs, tranfpa-
rency, and place of its nativity, withes again to replace it
amongft the precious ftones. Obferv. fur la I Phyfique, par
Rozier, Tom, XXXV. p. 448. See new edition of the Trant.
lation of Cronfted, by De Cofla,

1
i
E
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““ Thus, for attractive earth, inconftant Jove
Maik'd in new fhapes forfook his realms above.——
Firft her fweet eyes his Eagle form beguiles, 231
And HeBE feeds him with ambrofial imiles
Next the chang'd God a Cygnet’s down affumes,
And pla

1 s r %) 1
[hen ghdes a filver {ferpent, treacherous gueft

S AT S iy RN T el A S
viul LLEpa fmooths his glofly plumes:
i

ds him 1n her breaft ;
% ' e ¥ | Nigni s 5
Now lows a milk-white Bull on Afric’s {trand,
s R gt o By (5ol
1€ ddily d n'.?l.R-l."""

YUOROPA S LLJ1;1;U101:1¢

His fringed forchead, and his pearly horns 240
& i J > 44
Tnconfiant Fowve. 1. 22g.  The purer air or ether in the an-

tient mythology was i".'J'\::'1-'..'I‘.'-,E‘:_1l by

o)

by Juno; and the conjunction of thefe deities was faid to pro=

duce the vernal fhowers, and procreate all ti as is furthe
fpoken of in C TET. 1 4. It is now red that pure
11T, OF ( 11 i | " ':: mnm | Val 113
kinds of ac . 1 rom p r and "‘-'!-i’1'* rs
the nitro C re ai . { , OT azote id
L% | I 1 ) i ‘. 1f l1-l. | I( 1l bi".":'.:,,’
O] 1 { \ 5 port w the | g1 01 !'.l_" Ly
WIl0 Wi | 1Y i 11 chemil ¥y 111 i !- L 3, e
inve - s by 1he of Jupiter
reftri dies. And thus phviical well as meta=

might be faid ** Jovis omnia plena,™
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Light on his back the fportive Dam{fel bounds,

And pleafed he moves along the flowery grounds ;

Bears with flow ftep his beauteous prize aloof,

Dips 1n the lucid flood his ivory hoof;

Then wets his velvet knees, and wading laves

His filky fides amid the dimpling waves.

While her fond train with beckoning hands de-
plore,

Strain their blue eyes, and fhriek along the fhore ;

Beneath her robe the draws her fnowy feet,

And half-rechining on her ermine feat, 250

Round his raifed neck her radiant arms the throws,

And refts her fair cheek on his curled brows;

Her yellow trefles wave on wanton gales,

And bent 1in air her azure mantle fails.

—Onward He moves, applauding Cupids guide,

And 1kim on ﬂlm;ting uing the ﬂlilling tide ;

Emerging Tritons leave their coral caves,

Sound their loud conchs, and fmooth the circling
waves.

Surround the timorous Bcamt_\', as the f\x'ims,

And gaze enamour’d on her filver limbs. 260

Now Europe’s thadowy thores with loud acclaim,
I )

Hail the fair fugitive, and thout her name;

ParT I. H
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iipering forefts nod,

And conicious Nature owns the prefent God.

Chan

{
[=4

.

red from the Bull, the rapturous God ai

5
|
|

| ledtial

1 * il . ) 1 - oy
Immortal youth, with glow celeftial blooms,

With lenient words her virgin fears difarms
And clafp
Whence Kings and Heroes own 1

Guards of mankind, and demigods on earth. 270

VI. ¢ GnoMEs! as you 'i.-_d.l"d beneath the

]
8 e (1 LSRR B et e el T e i
S LS Vicldinge oedulcy m 1l1s arims;

y @
1~

N . R |

ADOUTINE 1011,

Y - P _._‘1 1 i i ¥ 1 B
[he guards and gui of s chemic toil,
v - I g5 T
YOU 1aw, d - nred 1n Uiky reaims,
.

N L, |

T 1 1 1 1

v hich fartn s rock-ribbed ponderous ‘."LIU.IC O Cr-

1 1
Wneims,

e e s , - . 1

141 St _hern e o i ada e -

With fcif-born fires the mafs fermenting glow,
& 2

And flame-wing d fulphurs quit the earths below.

. y B , Rrle o 3
o1 J \tter the accumulation of plains
-] e T oty gty Ht,
KS Or eranite wnich ;|."-l]
! 1 A ad {ot af vnleamres
1 1) 1 ) 1 1 T volca [1C
| [ & |
¥ i Ll A 1.1 |1 y WY I-._:!
1
h thed away in part by
1 1 e R |
11 WE nolubie
1.4
were left 1n
1 { -
» i i LI 1ed O the t I 1‘\_
! g 1S Ol ICETCes O purity.

umecs
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1. “ Hexce ductile Crays in wide expanfion
{pread,
€s Soft as the Cygr 1et’'s down, their fnow-white bed:
With yielding flakes fucceflive forms reveal,
And change obedient to the whirling wheel. 280

5

Firlt Caina’s fons, with early art elate,

Form'd the eay tea-pot, and the pictured plate ;
[N o A
a : Y Sy o i R A MR IS R e e IS e
0 oaw with illumin’d brow and dazzled eves
I 1 1 i .
n the red ftove vitrefcent colours rife;
ne peck’d her tall beakers with enamel’d ftars, |
T 1 * m B 2 . :
Fer moniter-jofies, and gigantic jars; '
A Rt | . i o £ : et P ]
) Smear'd her huge dracons with metallic hues,
e M s L . W sl e
With golden pmplz., and cobaltic blues:
r- Bade on wide hills her porcelain caftles glare,
: :
And glazed Pagodas tremble in the air, 200
-:“'1tl T P 1 3 2 f" ] - - ]
“ ETRURIA ! next beneath thy macic hands
V. ” ;
[ S | = ety (5 1 I A 1 ] |
shides the quick wheel, the plaitic clay expands,
[IE - ; = 3 T .
11 Hence d ¢ ] 27+. See additional notes, No. XX i
1
e Sau wwith r'd b G I q N C ur 15 di nguiih-
ch able in the red-hot kiln but the red itfelf, till the workman in-
thy treduces a fmall piece of dry wood, which by producing a white
bl flame renders all the other colours vifible in a moment.
IVith golden purples. 1, 288. See additional notes, No. X XTI,
Jr e 1 - - "
Etrurial mext. 1. 2g1.  Etruria may perhaps vie with Chiha
I_' (4 - .
: i 2 i
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The granite-rock, the nodul’d flint calcine ;
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h fine touch, thy fingers (as it turns)

¢ (FINOMES

fine

b

€ l‘-l ]‘H .'.]':l_;'
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2 \

4 Uncopicd Beauty, and ideal Grace.

Round each fair form in lines immortal trace

Mark the nice bounds of vafes, ewers, and urns;

as you now diffeét with hammers

igh antiquity, moft |

1nftorians {

dour were prior to the foundation of

1
AR

itfelf in the antiquity of its arts. The times of i
Rome, and
, Janus, was the oldef
1 of the Etrufcans:

1

the reig

1

ts greateft {plen-

n ol

I epoch the Romans

1
Y E
DEINE

3

srobably a colony from Pheenicia,

Pelafgian colony acceded, and was united {foon aftes

od.

The peculiar charater of their earthen vafi

JRERS

le beauty, fimplicity, and diverfity of

. the beft models of tafte to the artifts of

of non-vitreous encauftic
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Grind with ftrong arm, the circling chertz betwixt,
Your pure Ka-o-lins and Pe-tun-tfes mixt; 300
O’er cach red faggar’s burning cave prefide,

The keen-eyed Fire-Nymphs blazing by your fide;
And pleafed on WED 6 Wo00D ray your partial fmile,
A new Etruria decks Britanma’s ifle.—

Charm’d by your touch, the flint liquefcent pours,
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, 300

The bold Cameo {peaks, the foft Intaglio thinks.

 To call the pearly drops from Pity’s eye,

Or ftay Defpair’s difanimating {igh,

Whether, O Friend of art! the gem you mould
Rich with new tafte, with antient virtue bold ;
Form the poor fetter'd SLAvVE on bended knee

From Britain’s fons imploring to be free;

Form the poor fetter’d Slave. 1. 315. Alluding to two cameos
of Mr. Wedrwood’s manufacture ; one of a Slave in chains, of
which he diftributed many ELli]]tli'!.‘ll‘i, 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

H 3
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1

Or with fair HopE the brightening {cenes improve,

1 p! O . . (R -~ i
And cheer the dreary waltes at D yANCy-cove ;
Or bid Mortality rejoice and mourn 319

YORTLAND s myitic urn.—
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On mouldering {tones, beneath deciduous {hades,

|
11CTH(

Sits HUMANKIND 1D

L) E 1 ;s o
Serious, and pondering

While with inverted torch, an
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Guides on broad wing, with torc 1 uplifted hights ;
C 1
Peace. and Art, and Labo which was made of clay from
> | 55 fo e P iy . 1=
15 nv bay, to W ich piace ne fent many tiic
1 ‘-\ .
bitants what their 1 rials would do 1C
tl i v, A print of this latter meda refixed to
: 1 . 5 13 ; 111 2 - s Page
My Stockdale’s edition of PHilip's Expedition to Botany Bay,
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me verles which aré miertea atr the end of tc a 1-.-.-‘..,.n1
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L " 1:3
InMorTAL L1rE, her hand extendine. court
MMORTAL I.IFE, her hand extendine, courts
T . . . v -
-1 el FET ok 1o 4 b gy g v g =
T'he lingering form, his totterine {tep fupports:
O I Il ’
Leads on to Pluto’s re alms tne dreary way,
ey ap ] ¥ v S K1 T
And gives him tremobing to Hlylian d;a'-.'.
2 A, IS e B 2
sereallr, 1n lacred robes the PripsTess drefs’'d
ST ESS drels
: 5 d,
Th (n?]‘-‘ “hooded . and ) A = T 3
11 )] | 0acd, and thac nut crng veit,
Withipoiitink: Shicen diides thaniite v
fhl POLLLIIE TN ECT SUites L ILITIZCC _'-?HLL],
TT. 1 1 5 9 rE : 1
Unweaves the manv-colour’ | of Truth
Drives the nrofane frorm N bolted d
LIV Lic 1 C IO 3 LS WMLed aoor,
\ !’-:‘ & 1 1 T*1 o - 1
And filence guards the Eleufinian lore. 240

cc YETL - o1 e T e
A etfher () B V:inle -
k.hﬂ.l_!, I rfriend or Art!

Fine forms from Greece, and fabled Gods rev Ve

Or bid from modern life the P

ortrait breathe,

And bind round Honour’s brow the laurel wreath -
- 4 woLA L =

) it {hhall e Sy o | i ? bl 1 | H

l;un} ant thall {fail, with Fame’s hiftoric page,

Fach fair medallion o’er the wrecks of age

r e 1 ~ s
Nor Time fhall mar; nor Steel, nor Fire, nor Ruft

i

Touch the hard l)r..‘-";iﬂi of the immortal

s

!
Lis

Fine farms fromGreece. 1, 342. #1In real ftones, or in pafte or

foft coloured glafs, many pieces of *exquifite workmanthip were
produced by the antients. Baffo-relievos of various 1zes were

made in coarfe brown carth of one colour ; but of the improved
kind of two or more colours, and of a true porcelain texture

NONE Were made b the ait arton i e oo
: 1€ wWEre made DY LC dlitlents, nol .!.'_-_‘EEIE:LL., L nelieve, ‘|_]}l'
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104 ECONOMY OF Canro II.
2 “HENcE fable Coar his mafly couch extends,

And ftars of gold the {par

<ling Pyrite blends; 350
Hence dull-eyed Naphtha pours his pitchy ftreams,
And Jet uncolour’d drinks the folar beams,
Bright Amber thines on his electric throne,

And adds ethereal luftres to his own.

—Led by the phofphor-light, with daring trcad

Immortal FrRANKLIN 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
he

clay, with which it was at firik

fublimed more or lefs from th
formed in decompofing morafles; the petroleum {eems to have
been feparated and condenfed again in {uperior {trata, and a ftill
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, alphaltum, jet, and amber, ac-

cording to the purity of the original foflil oil. Dr. Prieftley has
{hewn, that effential oils long expofed to the atmofphere abforb
both the vital and phlogiftic part of it; whence 1t is probable
their becoming folid may in great meafure depend, as well as by
t]}c L-){]1.‘.Lttﬁ-‘.;it of their more u'-._JI.IIﬁu L'-'J_:'.\'. Un {F‘ui«!l;‘tﬁﬂ:il l'.'iLEl
volatile alcali all thefe foffil oils are fhewn to contain the acid
of amber, which evinces the identity of their origin. If a piece
of amber be rubbed it attracts ftraws and hairs, whence the dif-
covery of eletricity, and whence its name, from electron the

Greck word for amber.

Immortal Franklin. 1. 356. See note on Canto 1. 1. 383.
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it |
Where, nurfed in night, incumbent Tt‘lfl'i.u".ft
throuds
His embryon Thunders in circumfluent clouds,

Befieced with iron points their airy cell

And pierced the monfters flumbering in the thell.

¢ So, born on f[-‘tt:-'_':?i.*}f‘ pinions to the WEsT
When Tyrant-Power had built his eagle neft ;
While from his eyry thriek’d the famifh’d brood,
Clenched their tharp claws, and champ’d their

beaks for blood

Immortal Frankrin watch'd the callow crew,
And {tabb’'d the ftrug; glingV amj ITES, €Ie they flew,
—The patriot-flame with quick contagion ran,
Hill lighted hill, and man ele&rifed man;
Her heroes flain awhile CoLuMBia mourn’'d,
And crown’d with laurels LiBerTY return’d. 370
¢ The Warrior, LLiBERTY, with l.:t,-udin‘;; {ails

Helm'd his boldcourfeto fair HiBer~n1A s vales:

Firm as he {teps along the fhouting lands,

I3 . ! %
Lo! Truth and Virtue range their radiant bands;
Sad Superftition wails her L'[']].‘ti.'.!"\f torn,

Art plies his ear, and Commerce pours her horn,

%

e

1
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108 FCONOMY OF Caxro 11,

Round fparry caves metallic luftres fling,

And bear Phlogifton on their tepid wing. 400

probably been received from the decompofition of {uperincums

bent vecetable matters.

Thefe cracks or perpendicular caverns in the eranite or limeftone

I
s that I have

; | 1 e L I IR S
P‘I'I" to unknown -.]._';"-'_ 15 ; and it 1s up thele channe

(hew that the {team rifes which becomes after-

ifland,

endeavoured to
wards condenfed, and produces the warm {prings of this

I

-nd other parts of the world. (See note on Fucus, Vol. 1I.)
i { )

And up thefe cracks | {fuppofe certain vapours arife, which

either alone, or by meeting with fomething delcending 1nto

} ) - 1 ~f ] 3 st le s Aand {eve.
them from above, have produccd molt of the metals; and leve-

ral of the materials in which they are led. Thus the pon-

derous earth, Bar

tes, of Derbyfhire, is found in thefe cracks,

and is ftratified frequently with lead-ore, and frequently fur-

rounds it. This ponderous earth has been found by Dr.

re in Switzerland, and mayv have thus been

Hoepfner in a gra
fublimed from immenfe depths by great heat, and have ob-
tained its carbonic or vitriolic acid from above. Annales de

Chimie. There is alfo reafon to conclude that fomething from

ahove 18 neceffary to the formati anv of the metals: at

Hawkftone in Shropfhire, the feat of Sir Richard Hill, there is

an elevated rock of filiceous fand w hich is coloured green with

copper in many nlaces high in the air; and I have in my poflel-
i . + e 4
fion 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 ;
€ L 3
11 which countenance the modern production of thofe metals

from defcendine materials. To which {hould be added, that the
highelt mountains of granite, which have therefore probably
Tl

never been covered with marine productions on account of

—
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«« HExcE glow, refulgent Tin! thycryftal grains,
And tawny Copper {hoots her azure veins;
Zinc lines his fretted vault with fable ore,
And dull Galena teficllates the floor;
On vermil beds in Idria’s mighty caves
The living Silver rolls its ponderous waves;
With gay refrations bright Platina fhines,
And ftuds with fquander’d ftars his dutky mines;
Iong threads of netted gold, and ﬁ]\'u'}' darts,

Inlay the Lazuli, and pierce the Quartz;— 410

their early elevation, nor with ve

cetable or animal matters on
account of their great coldnéfs, contain no metallic ores, whil(t

the lower ones contain copper and tin in their cracks or veins,

1 1

C

both in Saxony, Silefia, and Cornwall. Kirwan’s Mineral.

The tranfmutation of one metal into another., though hitherto
undifcovered by the alchymifts, does not appear impoflible ; fuch
tranfmutations have been fuppofed to exift in nature, thus lapis
calaminaris may have been produced from the deftruction of
lead-ore, as it is generally found on the top of the veins of lead,

‘here 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 feparate
filaments within the cavities of lead-ore, as 1 am informed by
Mr. Michell, and 1s thence probably a partial tranfmutation of

d ) - : o :
l'.r;' [:,';1{1 to filve T the i'.‘.|=|\1 Progre {5 of n‘yn]L'!'H L_I]L.‘I'l'l'.li.l'\‘ hav lJlu__;

{hewn the analogy between metallic calces and acids, may lead
to the power of tranfmuting their bafes: a difcovery much to be
=i

R
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110 ECONOMY OF Canto II,

ce g Iy I S, A Pepyr f A
\1\- Cnce rool I] with 1iver beam d FERU, 01 lil.up

And 1 'lel Mexico was paved with

Heavens! on my ficht what fanguine colours
blaze !

Spain'sdeathlefsthame! the crimes of moderndays!

When Avarice, throuded in Religion’s robe,

Sail’d to the Weft, and I'Llu__‘]'.-'.t'l‘.c]; half the 3__"'-_11};L‘1

While Superftition, ftalking by his fide,

:m[‘i__'\ tide;

iT - 1.7 ] = s I PR 11 ’ |
Mock'd the loud eroan, and lap d the b
[} i

For facred truths announced her frenzied drecams,

And turn’d to night the fun’s meridian beams.—

Hear, oh, Brirany1a! potent (

On whom fair Art, and meck Religion {milcs,

A o
Ny A\ FRI( “Li‘h.il 1.1':- ‘.5.‘:' Lo | | 11 INVAUC,
A d Thafe armd N 1 ol p, W, TR,
And Thett and Murder take the garb of Trade!
o - .
~—The SLAVE, 1n chains, on fi pplicating kne 4
Gl I ] = 1 ¥ : ™
._"'lr.~_ 1( nis widc¢ arims, dnd [11 5 1O 1 N¢
A/ +L B s | S S I (R il v
Vv 1L NUNEET pale, wWilll WOoUurIds and toll [.=:_11L1:~ a,
. 4 k
ARE WE NOT DRETHREN'! 10r7row choaks the
YEIL 3

ks et ey R et TSR S el i e e e e e =
—MA 1R ! bear to heaven upon thy azure fer-.')(].
J

i

Phare 11 R ' | et L o St P, S

i_“\,_;_ innocent cri —IUARTH ¢ COVCEr Not theu
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VIII. ¢ When Heaven’s dread juftice fmites in

CIIMES O CTZrown
m™ 1] ] s AT . -
I'he blood-nuried 1yrant on his purple throne

AL Sl = 0 EHald e e el aan
GyomMmEes! vYour bold forms unnumberd arms

e M oeanee nArrdhe i le axread sl
And urge the vengeance o'er the guilty wretch.—
I'hus when CanmByses led his barbarous hofis
L | B N et L bl | 7y . P EEED | = Blem el 3 B
From Perfia’s rocks to ] gypt's trembling coafts,

Defiled ecach hallowed fane, and facred wood,

And, drunk with {well'd t

(=
-
_'J

1e Nile with ber;-i;

Waved his })i'{llitl l;ammr o'cr the Theban ftates.

And pour'd deftrution through her hundred

gates ; (G
Fit dread divitions tarili MR gt y
f‘-],r.i J-'.iL.I 1 .J-:‘:'.l_- LT'] s l ,\”J\‘-\‘: 11 th lands,
By Memphis thefe to ETaror’s full lains,

m 1 ]
Cambyl n: 1 18 army
fre o, 1
 { urn i t | the
, I'I 1 = ) 1- i_
- :
o | | L = :l'r
=
{l ery tenth man to {up ] i €T 1 i He
1 -
ther ny to tem oI |u A P
h perifhed |




A r———

T ———
. —

ECONOMY OF CanTo I,

pafs d, the indignant’l c.'mfi.uh‘.»h'm\'l1 d,

1

muttering from the vaulted ground;

f Cyprefswaved their deepen’d glooms,

aivering iil;'f‘!{'t s grinn’d amid the tombs;

S 1 4 b

ropheticwhliipers dpreaticd fromSpHINX stongue,

And MeMmxox's lyre with hollow murmurs rung;

on - mid expiring groans, 451

5 . T 9
I

And darker fhadows ftretch’d their lengthen'd

L

«« GxoMEs! as they march’d, You hid the

= 2 11 ek
ther d ITUlLs,

. - . y [PASEE sl
he hladed orafs. fweet grains, and mealy roots;

Lelid

I ans. 1. act. Mr. Savery or Mr. Volney in his

irious defcription of one
.. t erofc method of clofing them, and
e fap) fed) for fix thoufand years.
n tl l -. to {thew, that, when a mo-

. favourite courtiers were inclofed alive

v in thele great maffes of {tone-work ; and had
to them, as long as they lived, proper

r this purpofe, and for the admiffion of air,

f any thing offenfive.

p.

LAl
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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 vindi&ive hands the {canty rill.— 460
Loud o’er the camp the Fiend of Famine thrieks,

Calls all her brood, and c]mmps her hundred beaks:

O’er ten fquare leagues her pennons broad expand,
And twilight {fwims upon the fthuddering fand ;
Perch’d on her creft the Griffin Difcord clings,

And Giant Murder rides between her wings;
Blood from each clotted hair, and horny quill,
And thowers of tears in blended ftreams diftil;

Hig_h poifed in air her fpir}-' neck the bends,

Rolls her keen eye, her dragon-claws extends, 470

Darts from above, and tears at cach fell fwoop

With iron fangs the decimated troop.

“ Now o'er their head the whizzing whirl-

winds breathe,
And the live defert pants, and heaves beneath:
Tinged by the crimfon fun, vaft columns rife
Of eddying fands, and war amid the fkies,

ParT I. 1
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e

In red arcades the billowy plain {urround,

And whirline turrets ftalk along the around.

And whirling turrets. 1. 498.  ¢¢ At one o'clock we alighted
among fome acacia trees at Waadi el Halboub, having gone
wentv-one miles. We were here at once furprifed and terri-

fied by a ficht furely one of the moft magnificent in the world.

f defert, from W _n; N. W. of us, we law

In that valt expanie of de

Ly
1 number of prodigious pillars of fand at different diftances, at
; S S Sl A thers ftalkin S, L
rimes moving with great celernty, at others fraliking on witl &
1 i 104 \ 1 | R o - R =k
majeltic YWNELs  at 1 rvals we thou C were coming 1n
. g 1 = | T -7 Ik
9 versy to overwhelm us; and {inall guantities ot
fand did aftually more than once reach us. Aaain they would
. _. ( o o i i
retreat 10 ¢ o be almolt out of hight, ticir LOps reaching to the
< : A
ver ouds. There the tops often it parated from the bodies;
and thefe, once disjoined, dilj erfed in the air, and did not appear

Q A g g - W S 2L o
more. Sometimes they were broken in the middle, as it ftruck
] they began to advance

with large cannon-ihot. About noon

B R B P By b
vind being very iaong

-
r

e
= |

P T mien [ - i
yno {ide of us about the

¥ 1 +}
al 1K 1‘!]. I evell Or i
Y} at % B 1 - L x 1 3 B
dillance ol three miics diameter of the largelt
A == 11 . . -
a] il .1 1 1L ¢ nce as 11 1L ouid n ten feet.
J—— 3 1 1 e Ry
| hey retired t 1 W 1 a windat 2. 1L e yreiliol
upon my mind to which I can give no name, though {urcly one
1 - 1.1 1 1
1ingrca t i 1L wWas 1l 5 ¥ 1 d COllil I deal ol .'|”."_l_] alldl
{ i} T+ & R e
Altoniuim Ils 1T Was 1l n-it L .8 Vil Ll IWIiIiEcl
' I 1173 i
horle, or talt lu ip, could be of no ule 1o ca us out
iy Lot Y 1 g 1 -
of this danger ; and the full periuanon ol i \vetea me as 1f to

*

1 = L 1 1
the ipot wlhere [ {toad.

¢ The fame appearance of moving pillars of fand prefente
oy I

1=

i
.
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-

1lelves 1O Us tt].z day 1n form ..‘..L'. diipohition IsC THULC Wt
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—Long ranks in vain their thining blades extend,
To Demon-Gods theirkneesunhallow’d bend. 480
Wheel in wide circle, form 1 hollow fquare,
And now they front, and now they fly the war,
Pierce the deaf tempeft with lamenting cries,
Prefs their parch’d lips, and clofe their blood-fhot
l'_\'('.‘-‘..
—GxoMEs! o'er the wafte You led your myriad

powers,

had feen at Waad Halboub, only they feemed to be more in
number and lefs in f£ze. They came feveral times in a direc-
tion 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 {hining through them for
near an hour, gave them an appearance of pillars of fire. Our
people now became defperate, the Greeks thrieked out and faid
it was the day of judgement; Ifinael pronounced it to be Lell ;
and the Turcorories, that the world was on fire.”” Bruce’s
Travels, Vol. IV. p. s63—555.

From this account it would appear, that the eddies of wind
were owing to the long range of broken rocks, which bounded

one {ide of the {andy 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 againft oblique obftacles. This

explanation is probably the true one, as thefe whirlwinds were

not attended with rain or lightning like the tornadoes of the

Weft-Indies,
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116 ECONOMY OF CaxTo 1l

Climb'd on the whirls, and aim'd the flinty
{thowers !

Onward refiftlefs rolls the infuriate furge,

Clouds follow clouds, and mountains mountains
urge ;

Wave over wave the driving defert {wims,

Burfts o'er their heads, inhumes their ftrugghng
limbs ; 490

Man mounts on man, on camels camels rufh,

Hoftsmarch o'er hofts, and nations nations cruth,—

Wheeling in air the winged iflands fall,

And one great carthy Ocean covers all 1—

Then ceafed the {torm,—NicuT bow'd his
Ethiop brow

To carth, and hiten'd to the groans below,—

awhile the living hill

and all was {till! {

Grim Horror thook,

Heaved with convulfive throes,

IX. “ GyoMmEs! whofe fine forms, impaflive
as the air,
Shrink with foft fympathy for human care; 500
Who glide unfeen, on printlefs flippers borne,

Beneath the waving grafs, and nodding corn ;

6
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Or lay your tiny limbs, when noon-tide warms, i
Where fhadowy Cowflips ftretch their golden

arms,—
So, mark’d on orrerics in lucid figns,
Starr’d with bright points the mimic zodiac thines;
Borne on fine wires amid the pictured fkies
With ivory orbs the planets fet and rife ;
Round the dwarf earth the pearly moon is roll’d

¥

And the funtu-’inklingwllirl.s hisraysof gold.— 210

Call your bright myriads, march your mailed hofts,
With{pears and helmets littering round the coafts:
Thick as the hairs, which rear the Lion’s mane,

Or fringe the Boar, that bays the hunter-train - l
Watch, where proud Surges break their treache- |

-~ e LANL

rous mounds,

{
. s 1y (Y U L e e : !
And {weep refiftlefs o’er the cultur'd eround
. I i RN s :
Such as ecre w !lLIL‘, !:‘.ipt'“ d o'er Beloia’s ]‘l:l:.ilb
L) 1 x o 1 b e W
Roll'd her rich ruins to the infatiate Main:
T < Jiana fa e m b o : i
With piles and piers the ruffian Waves enoage l
1 [ B e i [
Lo : . - ; 1
And bid indignant Qcean {tav his race. £20
i
So mark'd on orveries, 1. 525. LThe hrlt orrery was con- l
ftructed by a Mr. Rowley, a mathematician born at Lichfeld . ’
and {o named from his patron the Earl of Orrery. Johnfon’s i
Dictionary |
ki
i 2
)
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« Where, girt with clouds, the rifted Moun-
tain yawns,

And chills with length of thade the gelid lawns,

Climb the rude {teeps, the :-_fr:111'1tu-di§i"s {urround,

Picrce with fteel points, with wooden wedges

wound;

The mranite-cliffs. 1. £22. On long expolure to air the era-

ous cruft,

nites o1 '|\'|"‘|\'1-'_'-'_'u 5 of this country exh
the iron being calcined by the air firit becomes vifible, and is

then wathed away from the ¢ vternal {urface, which become

‘1‘]]\

or erev, and thus in time {eems to decompo

marbles feem to decompole Dy fing their carbonic acid, as the
&

iy T s R S : 1 1 1 ]

ontiide, which has becn 1T 1 d To the ] (4] not 1 1]

T ; ” 1 =2 | + 2 m. g
to eftervelce 10 |-.,_":1.',' withh acuis as the parts more recen '\

broken. The immenie guantuty of carbonic aci

i the many provinces ol it wa
i | { 3 3 1 1 - ." - i - i 2 ~
decompofed would a d ¢ 1 for fuel for ares,

v anmimal bodies. The

or for the production of new

1 . 1) Z = . ' ~ L] - r~ 11 = - ) . .
volcanic 1lags on Mount Vefuvius are faid by M. Ferber to be
od into clay by means of the fulphur-acid, and even pots
gec imto clay by means of the iuiphur-acid, and EVEN pOILs

of clav and burnt or vitrified are {aid by him to be again
-

educible to duétile clay by the volcanic fteams. Ferber’s

T'ravels through Italy, p. 165. See additional notes, No. XXIV.

f"’ S PP i I =& T 3 1.|'.. 1 7 {en " 1 1 OF
, 10N Wl Lo . i -:.4 il 1 1iUal In _'{_i'.—lr..l.l..b

. 11 ( 1 : 1 . : £
large mill-{tones from the filiceous fand-rocks in fome parts of
Derbvihire to bore horizontal holes under t
fill thefe with pegs made of dry wood, which grad:
the moifture of the eart

{tone without breaking it.

h, and in a day or two lift up the mill-
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L Break into clays the foft volcanic flags,
Or melt with acid airs the marble crags ;

Crown the green fummits with adventurous flocks,
d, And charm with novel flowers the wondering
ey Rocks.

—So0 when proud Rome the AfricWarrior braved,

And high on Alps his crimfon banner waved: £30

) 2 Raclke e e R s

While Rocks on Rocks their beetline brows oppofe
3 s |
Bl .J— P i — b= Y v+ - ¥ ) 1 T . |
With piny forefts, and unfathom’'d fhows:
il e T ’ - -

Onward he march'd, to Latium’s velvet oround

8 C s v el ] Attt} nta L

The With fires and acids burft the obdurat bound,
S L e L o
- Wide o'er the weeping Vales deftruction hurl'd,
{anm i
w14} . - . - {
b And fthook the rifine empire of the world. ¢
:xifts i
1 1
Land N--’-".?-'_f-’- es and acids. 1. 534. Hannibal was faid to erode his [
’ way over the Alps by fire and vinegar., The latter is fuppofed '
The to allude to the vinegar and water which was the beverage of his
P arniy. In refped to the former it is not improbable, but
’5"_ ? where wood was to be had in great abundance, that fires made
round lime-ftone precipices would calcine them to a confider- J
rber’s T ok e -
STV able de¢ ,‘-Eh, the nignt-aews or mountain-mifts would penetrate [
ALY thefe calcined parts and pulverize them by the force of the j

fteam which the generated heat would produce, the winds ~
aratif would difperfe this lime-powder, and thus by repeated fires 3
paris lﬂ'-’.'f;]{‘-?i_‘f.‘ of lime-fione :‘.Jl'__1_"|i' be deftroved and a 11;:]7 re opened, l

It thould be added, that according to Ferber’s obfery ations, thefe “
Alps confift of lime-flone. Letters from ltaly. "

) |
[ 4 \
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X. ¢ Go, gentle GNoMEs! refume your ver-

q

9

s
nal toil,

Seek my chill tribes, which {leep bencath the {foi1l;

- - 9 1 "
On erev-mofsbanks, ereen meads, or furrow'd lands

A 1.3 : - | .
Spread the dark mould, white lime, and crumbling

540

'

{fands ;

- = "_I - 1 g o :.... -
Each burfting bud with healthier jui
B ; ] st sh x
Emerging {c 10n, or awaxcn da leet
So, in defcending {treams, the filver
Y s : ; _
Streaks with white cloudsthe goid

b | h e: ~} ice valve the o] roo
Through each nice valve the mmging

gi] de,

hyl

en floodsof Bllc;

oo
1ITCIILS

Join their fine rills, and fwell the fanguine tide;

Each countlefs cell, and viewlefs fibre feck,

Nerve the firongarm,and tinge the bluthing check,

¢ & " Fe ] - 1 g . -
«« Oh, watch, where bofom'd mn the teeming

earth,

Green fwelt

7

the germ, impatient for 1

s

Guard from rapacious worms its tender fhoots,

And drive the mining beetle

trom 1fs roots;

With ceafclefs efforts rend the obdurate clay,

, s :
And give my vegetable babes to day !

P
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—Thus when an Angel-form, in light array’d,
Like How arp pierced the prifon’s noifome thade;
Where chain’d to carth, with eyes to heaven up-
turn’'d,
The kneeling Saint in holy anguith mourn’d;—
Ray'd from his lucid veft, and halo’d brow
O’er the dark roof celeftial luftres glow, 560
““ PETER, arife!” with cheering voice He calls,
And founds feraphic echo round the walls;
Locks, bolts, and chains his potent touch obey,
And pleafed he leads the exulting Sage to day.
XI. “You! whofe fine fingers fill the organic
cells,
‘With virgin earth, of woods and bones and fhells;
Mould with retractile glue their {pongy beds,
And ftretch and ftrengthenall theirfibre-threads.—

Mould with retraltile glue. 1. 56%. The conftituent parts of

animal fibres are believed to be earth and gluten. Thefe do not
feparate except by long putrefaltion 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 expolure 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. Tranf.

—

——
—
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Late when the mafs obeys its changeful doom,

And finks to earth, its cradle and its tomb, 570 I

|
= | L] . . 1 > 1
GrxomEs ! with nice eye the {low {olution watch, '
ye o o et b 1 P e o KNSR |
With fofterineg hand the parting atoms catch,
Join 1n new forms, combine with life and {enfe,
g\‘ _‘H]LE '_“l'n\l( anda o tl cranimigracing Ins. r
¥ - IS 1 ¥ ) .
ND ...'—] T: ret: t € i ot th mmimal fibr
E‘ depends on the giuter I thel 0 ompoied th
3 I ' €s, 1 I ind 1 Haller. Phyfiol. Tom. L. p. 2
T 1 ¥ | e | 1
Hi w1 I annimal and veget le bo-
desteeiioiapsnn kof I Fraité deChimie; Tom. )
‘ 1 wh {olv their : into oxveene,
n' , carhone, and azote, the three 1 f which be-
-‘J' " t nd t 1 toy 1 1 S
lul L i L o | A
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So when on Lebanon’s {fequefter’d hight

The fair Apoxis left the realms of light,

comparatively but {mall fpace, C(J[]![uUtlH” the folid parts of the
funs and planets, and their atmc 1[‘--.1cli?~. Hence thele p."nlolu-
phers have {uppofed, that both matter and fpirit are equally im-

mortal and unperifhable; and that on the diffolution of vege

table or animal organization, the matter returns to the general
mafs of matter; and the fpirit to the general mafs of {pirit, to
enter again into new combinations, according to the original idea

of Pythacoras.
4 o

e

T'he {mall apparent quantity of matter that exifts in the uni-
¥ - . 1 - E g e B
verfe compared to that of {pirit, and the fhort time in which t
recrements of animal or vegetable bodies become again vivified
in the forms of vegetable mucor or microfcopic infects, feems to
have given rife to another curious fable of antiquity. “T'hat

: handful of fouls upon the e: l'L!.., and

- few bodies which were to be had.

Adonis. 1. 596. The very antient ftory of the beautiful

ng one half of the year with \'cl‘.‘:f'ép and the other

with Proferpine alterna .,, has had variety of interpretations,

corized the fummer and winter

is {feems too chvious a falt to have needed an

}.. roglyphic emblem. Others have believed it to re =prefent the
g hich was fupnofed to deen in the easth durine the winte
corn, which was tuppoled to ileep 1 the earth dunng the winter

1

months, and to rife out of it in fummer. This does not accord

with the climate of Tf"-ﬂ‘ri*: where the harveft foon follows the

Sl Y
{C(.'\J—.lln".

It feems more probably to have been a {tory explaining fome
ting the decompofition and refuici-

hieroglyphic figures reprefen

o -
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Bow'd his bright locks, and, fated from his birth,
To dmngc eternal, min::)]cd with the t‘:irth;—
With darker horror thook the confcious wood,

Groan'd the fad gales, and rivers bluth’'d with

blood; 580
On cyprefs-boughs the Loves their quivers hung,

Their arrows fcatter'd, and their bows unftrung;

And BEauTy’'s Goppess, bending o’er his bier,

Breathed the foft figh, and pour'd the tender
tear.—

Admiring ProserpPINE through dufky glades

Led the fair phantom to Elyfian fhades,

Clad with new form, with finer fenfe combined,

And Iit with purer flame the ethercal mind.

tation of animal matter : a fublime and interefling {ubject, and
which feems to have given orizin to the do&rine of tranfmi-
=y ¥ 1 s TR Mo, e + T4 Tl Vs 6 el s z

gration, which had probably its birth alfo from the hieroglyphic

1

treafures of Egvpt. It is remarkable that the cyprefs groves in

1 'I:”—:._ nt {- e 1'|'l-|P--:\ ac 11 7] F e 1t11e vere dedies a-l
e ant L recik writers, as 1n 1 heocritus, were dedicated: to

t

Venus; and afterwards became funeral 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 ealtern world from great antiquity, and is {fuppofed
to be referred 1o by Ezekiel, who accufts the idolatrous woman

of weeping for Thammus.
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23
—FErewhile, emerging from infernal night,
The bright Affurgent rifes into light, 590

Leaves the drear chambers of the infatiate tomb,
And fhines and charms with renovated bloom.—
While wondering Loves the burfting grave fur-
round,

And edge with meeting wings the _‘}':-nx'ning ground,
Stretch their fair necks, and leaning o'er the brink
View the pale regions of the dead, and thrink ;

Long with broad eyes ecftatic Beavry ftands,

Heaves her white bofom, fpreads her waxen hands:
Then with loud fhriek the panting Youth alarms,
“My Life! my Love!” and fprings into his

b

arms. 6oco

The GobpbEss ceafed,—the delegated throng
O’er the wide plains delighted rufh along ;
In dutky {quadrons, and in fhining groups,
Hofts follow hofts, and troops fucceed to troops;
Scarce bears the bending grafs the moving i*rf:ight.

And nodding florets bow beneath their weight.

So when light clouds on airy pinions fail,
o3 o

Flit the foft thadows o'er the waving vale;

L —
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Shade follows thade; as laughing Z:'ph}'rs drive,

And all the chequer'd land{cape {eems alive. 610

Zephyrs drive. 1. 60g. Thefe lines were originally written

thus,

Shade follows fhade by laughing Zephyrs drove,

And all the chequer’d landlcape feems to move:

but were altered on account of the fuppofed falfe grammar in
ufing the word drove

[.owth: at the fame

for driven, according to the opinion of Dr.

3

time it may be obferved, 1. that thisis n

many cafes only an ellipfis of the letter # at the end of the

word ; as froze, for frozen ; wove, for woven; l';r-.-k-:'. for f;"-'.;cH ;
and that then the participle accidentally becomes fimilar to the

paft tenfe: 2.that the language radually tending to omit

the letter # in other kind of words for the {ake of euphony ; as
houfen is become houfes ; eyne, eyes; thine, thy, &ec. and in

common converfation, the words forgot, fpoke, froze, rode, are

en, ridden. 3. It

r the indifcrimi-

frequently ufed for for

does not appear that any

nate ufe of the fame word d the participle

I‘..lj,!\- e, lince the aux LLIArY VErd 2ave, or the pre '\.L.'-1I| 1.‘-) NOun
. . . 13 11 1 oo 1 e | S

pronoun wly diftinguifhes them: and laftly, rhyme-

—
-~

oetry muft lofe the ufe of many elegant words withou

e
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ARGUMENT OF THE THIRD CANTO.

."*LDDRI-::-.S to the f\r_-q-,-i;:;-:. [. Steam rifes from the OCean, 4

floats in clouds, defcends in rain and dew, oris condenfed on hills,

produces fprings, and rivers, and returns to the fea, So the blood |
circulates through the body and returns to the heart, 11. IL 1.
ides, 57- 2. Echinus, nautilus, pinna, cancer. Grotto of a2

mermaid, 65. 3. Oil flills the waves. Coral rocks. Ship- !
worm, or Teredo. Maelftrome. a whirlpool on the coaft of |
Norway, 85. IlL Rivers from beneath the fnows on the Alps.
The Tiber, 103. IV. {_}'.'c!'l‘iu'.'.'inif of the

Monfoons, X20: " V.

Nile from African

I. Giefar, a boiling fountain in Iceland,
deftroyed by inundation, and

——e L

gl e —

confequent carthquake, 145
2. Warm medicinal Iprings. Buxton.

Duke and Duchefs of
Devonthire, 16%. VI Combination of vital air and |
Bt I )

a d inflamma |
ble gas produces water. Which is another fource of fprings i1
and rivers. Allegorical loves of Jupiter and Juno produétive of H
vernal thowers, 2o01. VI1IL. Aquatic Tafte.. Diftant murmur

finging, 261. VIII.

- = | 5 P ¥ ¥
iament the death of Mre

of the fea by night. Sea-hoife.  Nereid
The Nymphs of the river Derwent
}.‘IICHC}J, 2G7. IX. Inland 11.1\.‘:‘5..:1::;::. Monument fo Mr., I'!
Brindley, 341. X. Pumps explained. Child fucking. M '

) -i111d ! Y10~ '
thers exhorted to nurfe their children, Cherub fleeping, 363




{riat )

X1. Engines for extinguifhing fire. Story of two lovers perith-
ing in the flames, 397. XIIL Charities of Mifs Jones, 447.
XI\II. Marfhes drained. Hercules conquers Achelous. The
horn of Plenty, 483. XIV. Showers. Dews. Floating lands
with water. La&eal {y{tem in animals. Caravan drinking,

s29. Departure of the Nymphs like water {fpiders; like
northern nations fkaiting on the ice, 5°g.
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AGAIN the GoppEss fpeaks!—glad Echo fwells

The tuneful tones along her thadowy dells,

Her wrinkling founts with foft vibration fhakes,

Curls her deep wells, and rimples all her lakes,

Thrills each wide {tream, Britannia’s iflc that laves,

Her headlong cataracts, and circumfluent waves.

—Thick as the dews, which deck the morning
flowers,

Or raiwdrops twinkling in the {un-bright thowers,

Fair Nymphs, emerging in pellucid bands,

Rife, as fhe turns, and whiten all the lands. 10

Part I. K
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I. ¢ Your buoyant troops on dimpling ocean
tread,
Wafting the moift air from his oozy bed,

Aquatic Nymreus!—you lead with viewlefs
march

The winged Vapours up the aerial arch,

On each broad cloud a thoufand fails expand,

And fteer the fhadowy treafure o’er the and,

The winged vapours. 1. 14. See additional note, No. XXV.

on evaporation.

On each broad elond. 1. 15.  The clouds confift of condenfed
vapour, the particles of which are too {mall feparately to over-
come 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 f{mall {urfaces, that
the attra&ion of the particles of each drop to its own centre 1s
greater than its attraClion to the furface of the drop in its vici-
nity; every one has obferved with what difficulty fmall fphe-
rules 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 {mall {pheres of water as they
are thrown from the horfe’s feet run along the furface for many
yards before they again unite with it. In many cafes thefe
fpherules of water, which compofe clouds, are kept from uniting
by a furplus of electric fluid ; and fall in violent thowers as {oon
as that i1s withdrawn from them, as in thunder florms. See
note on Canto I. 1. 554.
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Through vernal {kies the gathering drops diffufe,

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

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 together 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 hail-
ftone, as may be leen by holding a lump of fnow over a candle,
and there becomes frozen into ice by the quantity of cold which
the hailftone pofleffes beneath the frec zing point, or which is
produced by its quick evaporation in falling ; and thus hail-ftones
are often found of greater or lefs denfity according as they con-
fift 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 philofophers have believed that the fudden
departure of ele@ricity from a cloud may effect fomething yet
unknown in this phenomenon ; but it may happen in fummer
independent of eletricity, becaufe aqueous vapour is then raifed
higher in the atmofphere, whence it has further to tall, and
there 1s 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 pre-
cipitated, and as it fubfides adheres to the bodies it falls upon.
Where the attra&ion of the body to the particles of water is
greater than the attra&ions of thofe particles to each other, it

becomes {pread upon their furface, or {lides down them in a&ual

contact; as on the broad parts of the blades of moift grafs :

K

|
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l'gz

Your lucid bands condenfe with fingers chill

The blue mift hovering round the gehd hill; 20

where the attraction of the (urface to the water is lefs than

the attraction of the particles of water to each other, the dew

{tands in drops; as on the points and edges of grafs or gorfe,
where the furface prefented to the drop being fmall 1t attracls
it fo little as but juft to fupport it without much changing its
globular form : where there is no attraltion between the vege-
table furface and the dew drops, as on cabbage leaves, the drop
raét with the leaf, but hangs over it re-
of the attraction

does not come into con
pelled, and retains its natural form, compofed
and preffure of its own parts, and thence looks like Lluickﬁivcr,
refleting light from both its furfaces. Nor is this owing to
any oilinefs of the leaf, but fimply to the polifh of its {urface,
as a light needle may be laid on water in the fame manner with-
out touching it ; for as the attraltive powers of polifhed furfaces
are greater when in 2&ual conta&, fo the repullive power is

greater before contact.

The blue miff. 1.20. Mifts are clouds refting on the ground ;
they generally come on at the beginning of night, and either
f1l the moift vallies, or hang on the fummits of hills, according
to the degree of moifture previoufly diffolved, and the eduction
of heat from them. The air over rivers during the warmth of
the day fufpends much moifture, and as the changeful {urface of
ivers occafions them to cool fooner than the land at the ap-
proach of evening, mifts 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 pro=

perly clouds, condenfed by the coldnefs of their fituation.

i

LI
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In clay-form’d beds the trickling ftreams colle&,
Strain through white fands, through pebbly velins

direét ;

On afcending up the fide of a hill from a mifty valley, I have
obferved a beautiful coloured halo round the moon when a cer-
tain 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 fpeGators the fhadow of the three {pires of the cathedral
church at Lichfield, the moon rifing behind it, apparently
broken off, and lying diftin€tly over our heads as if horizontally
on the furface of the mift, which arofe about as high as the roof
of the church. Similar to this if on a fbggy nighr a perfou
turns his back to a candle and lanthorn, he will {ee a mon{trous
thadow of himfclf delineated on the fog, which is denfe enough
to reflet a part of the candle-light in the vicinity of the fhadow.
White’s Calendar. There are fome curious remarks on thadows
or refleCtions fecn on the furface of mifts from higch mountains
in Ulloa’s Voyages. The dry milft of fummer 1783, was pro-
bably occafioned by volcanic eruption, as mentioned in note on
Chunda, Vol. I1. 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 wea-
ther, while great tranfparence of air indicates rain. Thus when
]_15'-59: rivers two miles broad, fuch as at Liverpool, appear nar-
row, it is {aid to prognofticate rain; and when wide, fair wea-
ther. 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

ST e
I’Hygrometrie, p. 357.

Round the gelid hill. ib.  See additional notes, No. XX VL.
on the origin of fprings.
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Or point in rifted rocks their dubious way,

And in cach bubbling fountain rife to day.

¢« Nympus! vou then guide, attendant from
their fource,

The aflociate rills along their finuous courfe;
Float in bright fquadrons by the willowy brink,
Or circling flow in limpid eddies {ink ;
Call from her cryftal cave the Naiad-Nymph,
Who hides her fine form in the paffing lymph, 30
And, as below fhe braids her hyaline hair,
Eyes her foft fmiles refleGted in the air;
Or {port in groups with River-Boys, that lave
Their filken limbs amid the dafthing wave;
Pluck the pale primrofe bending from its edge,

Or tittering dance amid the whifpering fedge.—

¢« Onward You 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. 40
Or lead with beckoning hand the fparkling train
Of refluent water to its parent main,
And pleafed revifit in their fea-mofs vales

Blue Nereid-forms array’d in fhining fcales,
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Shapes, whofe broad oar the torpid wave impels,

And Tritons bellowing through their twifted fhells.

¢¢ So from the heart the Sanguine Stream diftils
O’er Beauty's radiant thrine in vermil rills,
Feeds each fine nerve, each flender hair pervades,
The tkinsbright fnow with living purplefhades, 50
Each dimpling cheek with warmer bluthes dyes,
Laughs on the lips, and lightens in the eyes.
—Erewhile abforb’d, the vagrant globules fwim
From cach fair feature, and proportion’d limb,
Join'd in one trunk with deeper tint return

To the warm concave of the vital urn.

II. 1. AquaTic Ma1ps! you fway the mighty
realms
Of fcale and thell, which Ocean overwhelms;
As Night’s pale Queen her rifing orb reveals,
And climbs the zenith with refulgent wheels, 60
Carr'd on the foam your glimmering legion rides,

Your little tridents heave the dathing tides,

Carr'd on the foam. 1. 61. The phenomena of the tides
have been well inveftigated and fatisfactorily explained by Sir

K 4
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Urge on the founding fhores their cryftal courfe,

Reftrain their fury, or diret their force.

Ifaac Newton and Dr. Halley, from the reciprocal gravitations
of the earth, moon, apd 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
{un, it follows that the water on the fide of the earth neare{t this
centre of motion between the earth and moon will be more at-
tracted by the moon, and the waters on the oppofite fide of the
earth will be lefs attracted 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 frem the centre of motion,
round which the earth and moon move, (which, as was faid be-
fore, s near the {urface of the earth) is greater than that on the
oppofite {ide of the earth. From both thefe caufes it is eafy 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 he alfo affe&ted by the folar attration 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 be-
tween itfelf and the earth defcribes a much larger orbit than the
carth defcribes round the fame centre, it follows that the centri-
fugal motion on the fide of the moon oppofite to the earth muft
be much greater than the centrifugal motion of the fide of the
earth oppofite to the moon round the fame centre. And {econdly,
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2. “ Nymrus! vou adorn, in glofly volutes
roll’d,

The gaudy conch with azure, green, and gold.

as the attraction of the earth exerted on the moon’s furface next
to the earth is much greater than the attraction of the moon

£ 1

. 1o anrtlice L e S e
exerted on the earth’s {urface, the tid

¢s on the lunar fea, (if fuch
there be, ) thould 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 f{olid
parts of the moon be fpherical, muft always cover the phafis nex

to us. But as there are evidently hills and vales and volcanoes
on this fide of the moon., the conlequence is that the moon has
no ocean, or that it is frozen,

The gaudy conch, 1. 66. The fpiral form of many fhells
feems to have afforded a more frugal manner of covering the
Jong tail of the fifh with calcareous armour ; fince a fingle thin
partition between the adjoining circles of the fith was fufficient
to defend both furfaces, 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
exift. See note on Canto IV. 1. 164. This cretaceous mat-
ter is formed by a mucous fecretion from the fkin of the fifh,
as is feen in crab-ffh, and others which annually caft their
fhells, and is at firft a mucous covering, (like that of a hen’s
egg, when itis 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 is probable the calculi or ftones found in other animals may

bave a fimilar orii;_'in, as they are formed on mucous membranes,

—
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You round Echinus ray his arrowy mail,

sive the keel’d Nautilus his oar and fail ;

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 according to the
degree of inflammation of the membrane which forms them, and
the kind of mucus which it naturally produces. Thus the
fhelly matter of different thell-ffh differs from the coarfer kinds
which form the fhells of crabs, to the finer kinds which produce

the mother-pearl.

The beautiful colours of fome fhells originate from the thin-
nels of the laminz of which they confift, rather than to any
colouring matter, as is feen in mother-pearl, which refleCts dif-
ferent colours according to the obliquity of the light which falls
onit. The beautiful prifmatic colours feen on the Labradore
ftone are owing to a fimilar caufe, viz. the thinnefs of the la-
minz of which it confifts, and has probably been formed from
mother-pearl {hells.

It is curious that fome of the moft common foflil fhells are
not now known in their recent ftate, as the cornua ammonis;
and on the contrary, many fhells which are very plentiful in
their recent flate, as limpets, {ta-ears, volutes, cowries, are very
rarely found fofil. Da Cofta’s Conchology, p. 163.. Were
all the ammoniz deftroyed when the continents were raifed! Or
do fome genera of animals perith by the increafing power of
their enemies! Or do they flill refide at inacceffible 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.
XXVIL
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Firm to his rock with filver cords fhfpcnd

70

The anchor’d Pinna, and his Cancer-friend;

With worm-like beard his toothlefs lips array,

And teach the unwieldy Sturgeon to betray.—

Ambufh’d in weeds, or fepulchred in fands,

In dread repofe He waits the fcaly bands,

Waves in red {pires the living lures, and draws

The unwary plunderers to his circhng jaws,

Eyes with grim joy the tw inkling thoals 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,

Ier thell-wrack gardens, and her fea-fan bowers ;

Pinna. Cancer, 1. 0. See additional notes, No. XXVII.

With worm=like beard. 1. 71. See additional notes, No.

XXVIIIL

Feedthe live petals. 1. 81. 'There is a fea-infect deferibed by
Mr. Huges whofe claws or tentacles heing difpofed in regular
circles and tinged with variety of bright lively colours reprefent
the petals of fome moft elegantly fringed and radiated Alower
the carnation, marigold, and anemone. Philof, Tranf.

3, 5

Abridg.

Vol, IX. p. 110. The Abbe Dicquemarre has further el
6
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With ores and gems adorn her coral cell,

And drop a pr:ur! in every guping {hell.

3. “ Your mynad trains o'er ftagnant ocean:
tow,
Harnefs'd with goflfamer, the loitering prow ;
Or with fine films, 111fpcndt-d o'er the deep,

Of oil effufive lull the waves to fleep.
I

dated the hiftory of the a&tinia; and obferved their manner ot
taking their prey by inclofing it in thefe beautiful rays like a

net. Phil. Tranf. Vol. LXIIL and LXV. and I,.\:"'\-'}l.

And dvep a pearl. 1. 84. Many are the opinions both of
antient and modern writers concerning the produclion 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 bea difeafe of the fith; but
there feems to be a ftriter analogy between thefe and the cal-
careous productions found in crab-fith, called crab’s eyes, which
are formed near the ftomach of the animal, and conftitute a re-
{ervoir of calcareous matter againft the renovation of the thell,

at which time they are re-diffolved and depofited for that pur-

pofe. As the internal part of the fhell of the pearl oyfter or
mufcle confifts of mother-pearl, which 1s a {imilar material to the
pearl, and as the animal has annually occafion to enlarge his

hell. there is reafon to fufpell the loofe pearls are fimilar refer-
1 3 |

its of the pearly matter for that purpofe.

Or with five films. 1. 87. See additonal notes, No. XXIX.

Jitdy
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You ftay the flying bark, conceal’'d beneath,
Where livingrocks of worm-built coral breathe; go
Meet fell TEREDO, 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 {tormy main,
As fweeps o’er many a league his eddying train,
Vaft watery walls i rapid circles {pin,

And ci:cp-inguiph‘d the Demon dwells within ;

IVbere Lving rocks. 1. go. The immenfe and dangerous rocks
built by the fwarms of coral infecis which rife almoft perpendi-
cularly in the fouthern ocean like walls are defcribed in Cook’s
Voyages, a point of one of thefe rocks broke off and ftuck in the
hole which it had made 1n 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 conftitute a great partof the
folid earth thew 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 Shropfhire, in Coal-brook
Dale, and in many parts of the Peak of Derbythire. The in-
fect has been well deferibed by M. Peyflonnel, Ellis, and others.

Phil. Tranf, Vol. XLVII. L. LIL. and LVII.
Meet fell Tereda. 1. g1. See additional notes, No. XXX,

Turn the broad heim, . 93. See additional notes, No. XX XI.
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Springs o’er the fear-froze crew with harpy-claws,

Down his deep den the whirling veflel draws: 100 ¥

Churns with his bloody mouth the dread repaft,

The booming waters murmuring o’er the matt.
ITI. “ Where with chill frown enormous Alps

alarms
A thoufand realms, horizon'd in his arms; hod
. S While cloudlefs funs meridian glories thed

:! From fkies of filver round his hoary head,

T 5 B 2F

Tall rocks of ice refra¢t the coloured rays,

And Froft fits throned amid the lambent blaze ;

Nymrus! vour thin forms pervade his gltter-
g piles, ;

!f' His roofs of chryftal, and his glafly ailes; 110 )

Where in cold caves imprifoned Naiads fleep, , o

Or chain’d on mofly couches wake and weep ;

Where round dark crags indignant Waters bend
Through rifted ice, in tvory veins defcend,

Seck throughunfathom’dfnows theirdevious track, L

Heave the vaft fpars, the ribbed granites crack, mary

Where round dark crags. 1.113. See additional notes, No.
XXXII.

Heaye the vafl fparss 1. 116, Water n defcending down

P s W
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Rufh into day, in fo:

And fwell the impcri:il Danube or t
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imy torrents lhine,
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—Or feed the murmuring TI1BER, as he layes

His realms mglorious with diminith'd waves, 120

elevated {ituations if the outlet fo not o1
Its em 1 ac 1 a force e it of the celumn,
as 1s leen 1n an experimental machine called the philofoph
bellows, 1 thich a fi ' f
ellows, 1n which a few pin t water are made to raife many
Pt | 2 T Y = # = oAt :
hundred pouncis, Lo this caule 15 to be afcribed manvy larpe
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promontorics of 1ce being occalionally thrown down from the
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(1[.!L.‘l;':\-; rocks have likewile been thrown from the {ides of

mountains by the {ame cat

been removed many hundr

ife, and lar

g tions of earth have
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s varde From theie Toarie ¢
€d yards rrom thewrr {ituations at
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towards the river, I well remember it bore all the marks of hav-

ing been thus lifted up, pu

into 1";;1;;&', by a column of water contained in the moun

From water being thus

the ftrata of mountainous countries it }
wells or perforations have b
have arifen much above the furface of the new well. Whe
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confined in high columns betweer
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een made into the earth, that forines

at Dubl

1, Mr. G. Semple found a

{fpring in the bed of the river where he meant to Jav the foun-

dation of a pierre, which, |

many feet, Treatife on

From having obferved a vall

vell near Derby, at the he
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Hears his lorn Forum found with Eunuch-ftrains,
Sees dancing flaves infult his martial plains;
Parts with chill {tream the dim religious bower,
Time-mouldered baftion, and difmantled tower;
By alter’d fanes and namelefs villas glides,

And claffic domes, that tremble on his fides;
Sighs o’er each broken urn, and yawning tomb,

And mourns the fall of LiserTY and RoME.

IV. ¢ Sailing in air, when dark Moxsoox in- .
{hrouds

His tropic mountains in a night of clouds; 130

raifed high enough to fupply many ftreets in Derby with {pring-
water which are now only {upplied with river-water. See an
account of an artificial fpring 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 Connecticut there is a well which was dug feventy
feet deep before water was found, then in boring an auger-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 fooner accomplifhed than it filled
and run over, and has been a brook for near a century. Travels
through America. Lond. 1789. Lane.

Dark monfion infbrouds. 1. 129. When from any peculiar

{ituations of land in refpect to fea the tropic becomes more
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Or drawn by whirlwinds from the Line returns,
And thowers o'er Afric all his thoufand urns:
High o’er his head the beams of Sirius glow,

And, Dog of Nile, ANuBis barks below.

NyMmrus! vou from cliff to chff attendant
ouide
L

In headlong cataraés the impetuous tide ;

heated, when the fun is vertical over it, than the line, the pe-
riodical winds called monfoons 4re produced, and thefe are at-
tended 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 gra-
vity, and floods of air rufh in both from the Seuth Welt and
North Eaft, and thefe being one warmer than the other the rain
is precipitated by their mixture as obforved by Dr. Hutton Sk;f
additional notes, No. XXV. All late :‘.'.1\':*'.[-u"s have afcribed
the rife of the Nile to the monfoons which de luge Nubia and

1

Abyflinia with rain. The 1.\']1]1[}1"" of the afcending air was
even feen by Mr. Bruce in byffinia; he i'a‘,'a, ¢ every morn-
“ ing a {mall cloud began to whirl round, and | prefently after
¢“ the whole heavens hr'L une covered with clouds,” by this vor-
tex of afcenc ling air the N.E. winds and the S.W. winds,
which flow in to fupply the place of the afcendi; ng column,
became mixed more rapid ily and depofited their rain in greater

abundance,

(4]

Mr. Volney obferves that the time of the ;'i:;'n-;g of the Nilc

:ommences about the 1gth of _fn.-f.', and th:

ardinra nrks ik s T 1 T - . ¥ 1T
adjacent parts of Africa are dely ged with rain in May, June,
+}

and _]Hl'r'_- and li]frll ice a mafs of water which is three months in
draining off. The Abbe La Pluche obferves that as Sirius, or

the dog-ftar, rofe at the time of the commencement of the floc

Part [, L
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Or lead o’cr waftes of Abyflinian {fands
The bright expanfe to Ecyer’s fhower-lefs lands.

—Her long canals the facred waters fill,

A 1 s . i =gy |25 J1 {
And edge with filver every peopled hill; 140
its rifine was watched by the aftronomers, and notice _g.':'-.'x'.'n of

the approach of inundation by hanging the figure of Anubs,
which was that of a man with a dog’s head, upon all their tem-

ples. Hiftoire de Ciel,

lands. 1. 138. There feem to be two

o
<

fituations which may be conceived 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 preci-
pitate their vapour; and the other is, where the winds are
brought from colder climates and become warmer by their con-
ta& with the earth of a warmer one. Thus Lower Egypt isa
flat country warmed by the fun more than the higher Jands on
one fide of it, and than the Mediterranean on the other; and
hence the winds which blow over it acquire greater warmtlz,

which ever way they come, than they pollefled before, and in

confequence have a tendency to acquire and not to part with

their vapour like the north-ealt winds of this country. There
is f2id to be a narrow {pot upon the coaft of Pern where ramn
feldom occurs, at the fame time according to Ulloa on the
mountainous regions of the Andes beyond there is almolt perpe-

For the wind blows uniformly upon this hot part of

tual rain.
the coaft of Peru, but no caufe of devaporation occurs till it be-

1
¢ TS M

gins to afcend the mountainous Andes, and then its own expan-

e F M1 e ] VI -
{ion produces cold fufhcient to condenie 1ts vapour,
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Gigantic SPHINX 1n circling waves admire,

And Mem~onN bending o'er his broken lyre;

* : 2 = . ] P 4 e - 5 e :
O’er furrow'd glebes and green favannas {fweep,
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And towns and f;mrlalg_-a laugl

V. 1. % High in the frozen North where Hec-

CLA glows,

And melts in torrents his coeval fnows ;

O’er iles and oceans fheds a fanguine light,

Or fhoots red ftars amid the ebon night ;

When, at his bafe intomb’d, with bellowing found

Fell Giesar roard, and ftruggling fhook t
ground ; , 150

Fell Giefar yoar’d, 1. 150. The boiling column of water at

Giefar in Iceland was nineteen feet in diamcter, and {ometimes

rofe to the height of ninety-two feet. On cooling it depofited

a filiceous matter or chalcedony formine a bafon round i

The heat of this water before it role out of the earth «

o}
be afcertained, as water lofes all its heat above 212 (as foon as
- i ik o I - : - : fe YR e R I w e L b ey It n g i |
it is at liberty to expand) by the exhalation of a part, but the

flinty bafon which is depofited from it {liews that water with

great degrees of heat will diflclve filiceous matter. Van Troil’s
Letters on Iceland. Since the above account in the vear 1480
y

s Y i 1 1 - 1 y 11 5
this part of Iceland has been deftroved by an earthquake or

: i T

covered withn L.‘\.'.. wihichh was [1'.' ;]‘JL’.‘:" (_!“.L‘.'r.:\l I“.' '.{I'.' 1orce. ot

aqueous {tcam, a greater quantity of water falling on the fubter-

5
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d efcape by the antient outlets and gene-
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148 ECONOMY OF CanTo III.

Pour'd from red noftrils, with her fcalding 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 ;

Nymruas! your bold myriads broke the infernal
I}JL:I},

And crufh’d the Sorcerefs in her flinty cell.

2. “ Where with foft fires in unextinguifh’d
urns,

Cauldron’d 1n rock, innocuous I.ava burns;
On the bright lake your gelid hands diftil
In pearly thowers the parfimonious rill ; 166G
And, as aloft the curling vapours rife
Through the cleft roof, ambitious for the {kies,
In vaulted hills condenfe the tepid fteams,
And pour to Hearrtn the medicated {treams,
—So 1n green vales amid her mountains bleak

BuxTonia fmiles, the Goddefs-Nymph of Peak;

rating an increafed quantity of vapour. For the difperfion of

'Z-:"Iﬂ':l{';-!oila vapours from ve lcanoes, lee an account of the Har-

mattan in the notes on Chunda, Vol. 1.

Buxtonia fmiles. 1. 166. Some arguments are mentioned in
5

the note oan Fucus, Vol. 11, to fhew that the warm {prings of

L
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Dccrp In warm waves, and pcbbly baths the dwell

<
109

And calls HrcE1A to her fainted wells.

“ Hither in {portive bands bright Devox leads

Graces and Loves from Chat{worth’s ﬂuwcr},‘

T
meads, 170

/
Charm’d round the Nympn, they climb the rifted

rocks ;

And fteep in mountain-mift their oolden locks :
I

< ]

On venturous 'f*[cp her fparry caves cxplore,

And light with radiant eyes her realms of ore ;

—Oft by her bubbling founts, and fhadowy
domes,

In gay undrefs the fairy legion roams,

Their dripping palms 1n playful malice fill

Or tafte with ruby lip the fparkling rill ;

this country do not arife from the decompofition of pyrites near
the furface of the earth, but that they are preduced by fteam
rifing up the fiffures of the mountains from great depths, owing
to water f;ai!in; on {ubterraneous fires, and that this fteam is
condenfed between the ftrata of the incumbent mountains and
colleCled into fprings. For further proofs on this fubjeét the
wder is referred to a Letter from Dr, Darwin in Mr. Pilking-
ton’s View of Derbyfhire, Vol. I. p. 256.

>

3
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Croud round her baths, and, bcnd}ng o cr the fide,
Unclafp’d their fandals, and their Zones un-

thfJ.. 180
Dip with gay fear the thuddering foot undrefs’d,
And quick retract it to the fringed velt ;

Or cleave with brandifh’d arms the lucid {ftream,

-

A

nd fob, their blue eyes twinkling in the fteam.

-

And [ob, their blue eyes. 1. 184. The bath at Buxton being
of 82 deprees of heat is called a warm bath, and is fo compared
with common fpring-water which poffefies but 48 degrees of
le; t, but is neverthelefls a cold bath ¢ T PAr d to the heat of the
i ety KCuerlty Hl } (Y IR Eio . | SR iR
ody which 15 go. Un comng mto tius batih there i1s therciore

F ) 3 o

always a chill perceived at the firft immerfion, but after having
been in it a minute the chill ceafes and a {enfation of warmth

fucceeds though the body continues to be immerfed in the water

ked for 1n the

Pl
{8 i

The caufe of this curious Irﬁ]r.'m:m-: non is to be
1,.. Cses o [ . = . Al T E .
aws of animal fenfation and not from any properties of heat.

When a perfon goes from clear day-light into an obfcure room

=,
by

for a while it appears gloomy, which gloom however in a little
:

time ceafes, and the deficiency of light becomes no longer per-

ceived. Thisis not folely owing to the enlargement of the iris of
the eye, fince that is performed in an inftant, but to this law of
fenfation, that when a lefs ftimulus is applied (within certain
bounds) the fenfibility increafes. Thus at going into a bath as
much colder than the body as that of Buxton, the diminution
of heat on the {kin is at firft perceived, but in about a minute
the fenfibility to heat increafes, and the nerves of the {kin are

equally excited by the leflened ftimulus. The fenfation of
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—High o'er the chequer’d vault with tranfient
glow

Bright luftres dart, as dath the waves below ;

And Echo’s fweet refponfive voice prolongs

The dulcet tumult of their filver tongues.—

O’er their fluth’d checks uncurling trefles flow,

And dew-drops glitter on their necks of fhow; 190

Round each fair Nymph her dropping mantle
(_‘Iini_gs,

And Loves emerging thake their thowery wings.

“ Here oft her LLorp furveys the rude domain,
Fair arts of Greece triumphant in his train ;
Lo! as he fteps, the column’d pile afcends,

The blue roof clofes, or the crefcent bends ;

warmth at emerging from a cold-bath, and the pain ca

hot-ach, after the hands have been immerfed in fnow, ¢

the fame principle, viz. the increafed fenfibility of the fkin aftet
having been previoufly expofed to a ftimulus lefs than afual.
Heve oft ber Lord. 1. 193. Alluding magnificent and
beautitul erefcent, and fuperb ftables lately erected Buxtos
for the accommodation of the company by the Duke of Devon

fhire ; and to the plantations with which he has decorat

furrounding mountains,

» depend on

S p— 7"
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New woods afpiring clothe their hills with green,

Smooth flope the lawns, the grey rock peeps be-
twceen ;

Relenting Nature gives her hand to Tafte, 199

And Health and Beauty crown the laughing wafte,

VI. “ Nymreus! your bright {quadrons watch-

with chemic eves

The cold-claftic vapours, as they rife;

With 1, la .'l force arreft them as Lin*, p: afs,

1 ; / P ¥al ¥ N
And to pure AIr betroth the Aaming Gas.

And to pure air. 1:204. Until very lately water was efteemed

a fimple element, nor are all the moft celebrated chemifls of
Europe yet converts to the new opinion of its decon "." fitiont.
Mr. Lavoifier and others of the French fchool have moit .1]2)[_...
“1011‘11 endeavoured to {hew that water confifts of pure air,
called by them oxygene, and of influnmable air, called hydro-

gene, with as much of the matter of heat, or {:ulorit]u:, as 1s
neceffary to preferve them in the form of gas. Gas is dif-
tinguithed from fteam by its preferving its elafticity under the
preflure of the atmofphere, and in the greateft degrees of cold
yet known. The hiftory of the progrefs of this great difcovery
1s detailed in the Memoirs of the Royal Academy for 1481, and
the experimental proofs of it are delivered in Lavoifier’s Ele-
ments of Chemifiry. The refults of which are that water con-
{ifts of L""‘.‘Jt\'-if ve parts by w L]"tlt of oxygene, and fifteen parts
by weig l]t of hydrogene, with a {ufficient quantity of calorique,
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J
Round their tranflucent forms at once they fling
Their rapturous arms, with filver bofoms cling ;
In flcecy 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 Quecen, with fofter
charms
SATURNIA woo'd the Thunderer to her arms ;
O’er her fair limbs a veil of light the fpread,
And bound a {tarry diadem on her head ;
Long braids of pearl her golden trefles grac'd,
And the charm’d Cesrus fparkled round her

waiit,

Not only numerous chemical phenomena, but many atmofphe-
rical and vegetable falls receive clear and beautiful elucidation
from this important analyfis. In the atmofphere inflammable
air is probably perpetually uniting with vital air, and producing
moifture which defcends in dews and thowers, while the growth
of vegetables, by the afliftance of light, is perpetually again de-
compofing the water they imbibe {rom the earth, and while they
retain the inflammable air for the formation of oils, wax, honey,

refin, &g, they give up the vital air to replenith the atmo-

{phere.
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—Raifed o'er the woof, by Beauty’s hand in-
wrought,

Breathes the foft Sigh, and glows the enamour’'d
Thought;

Vows on light wings fucceed, and quiver'd Wiles,

AfTuafive Accents, and feductive Smiles. 220

—Slow rolls the Cyprian car in purple pride,

And, ftecer'd by Loove, afcends adminng Ide ;

“limbs the green flopes, the nodding woods per-
vades,

Burns round the rocks, or gleams amid the
fhades.—

Glad Zeruayr leads the van, and waves above

The barbed darts, and blazing torch of Love;

Reverts his {miling face, and paufing flings

Soft thowers of rofcs from aurchan wings.

Delighted Fawns, in wreaths of flowers array'd,

With tiptoe Wood-Boys beat the chequer'd glade;

?

And fleecr’d by Love, 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 1.
fince the former is no where mentioned by Homer, though fo
many apt opportunites of introducing him occur in the works of
that immortal bard. Bacon,
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Alarmed Naiads, rifing into air, 231

Lift o'er thewr filver urns their leafy hair;

Each to her oak the bathful Dryads {hrink,

And azure eyes are feen at every chink.

—Love culls a flaming thaft of broadeft wing,

And refls 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 fhakes the filver wheels;

Bends o’er the car, and whirling, as 1t moves,

His loofen’d bowftring, drives the nfing doves,

—Pierced on his throne the ftarting Thunderer
turns,

Melts with foft fighs, with kindling rapture burns;

Clafps her fair hand, and cyes n fond amaze

The bright Intruder with enamour’d gaze.

15

¢« And leaves my Goddefs, like a blooming bride,
“ The fanes of Argos for the rocks of Ide? 230
“ Her gorgeous palaces, and amaranth bowers,

e N ¥ & : J - - 53%
¢ For cliff-top’d mountains, and acrial towers ’

a2
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He faid; and, leading from her ivory feat

The bluthing beauty to his lone retreat,
Curtain’d with night the couch imperial fhrouds,
And refts the crimfon cuthions upon clouds.—
Earth feels the grateful influence from above,
Sighs the foft Air, and Ocean murmurs love;
Ethereal Warmth expands his br oding wing, 259

And 1in 1hll thowers defcends the genial Spring.

And in fiill fhowers, 1. 260. The allegorical interpretation

' .
of the very antient mythology which fuppofes Jupiter to repre-
fent the fupenior part of the atmofphere or ether, and Juno the
inferior air, and that the L't'-illg'.'uﬂ'.'-.‘llJll of thefe two prn::.duc-::s ver-
nal thowers, as alluded to in Virgil’s Georgics, is fo analogous to
the prefent important difcovery of the praduction of water from
pure air, or oxygene, and inflammable air, or hydrogene, (which
from its greater levity probably refides over the former,) that
one fhould be tempted to believe that the very antient chemifts
of Egypt had difcovered the compofition of water, and thus re-
prefented it in their hieroglyphic figures before the invention of

letters.

[n the paffage of Virgil Tupiter is called ether, and defcends
: a1 Juf
in prolific fhowers on the bofom of Juno, whence the {pring
{fucceeds and all nature rejoices,
7T s Hi - S8 Fra gy 5
T'um pater omnipotens feecundis imbribus Auther
Conjugis in gremium lezte defcendit, et omnes
Magnus alit, magno commixtus corpore, feetus.

Virg. Georg. Lib. II. 1. 325.
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VII. ““ NymprHs oF aquatic TasTe! whofe !
placid fmile
Breathes{weetenchantment o’'er BRiTANN1As ile;
Whofe fportive touch in thowers refplendent flings
Her lucid cataraéts, and her bubbling {prings ;
Through peopled vales the liquid filver guides, |
And {wells in bright expanfe her freighted tides.
You with nice ear, in tiptoe trains, pervade
Dim walks of morn or evening’s filent thade;
Join the lone Nightingale, her woods among,
And roll your rills fymphonious to her fong; 270
Through fount-full dells, and wave-worn valleys
move, |
And tune their <.‘C1u.>in:_f_ waterfalls to love:
Or catch, attentive to the diftant roar,
The paufing murmurs of the dathing thore;
Or, as aloud fhe pours her Ilrl::?.-.i {train,
Purfue the NEREID on the twilight main.
—Her playtul Sea-horfe woos fiu' foft commands,
Turns his quick ears, his webbed claws expands,

His watery way with waving volutes wins,

3]
oo
L™ )

Or 1thr_'111ng librates on unmovine fins.

Her playful fea-horfe. 1.2%%. Deferibed froman ant ique gem

e -
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The Nymph emerging mounts her fcaly feat,
Hangs o’er his glofly fides her filver feet,

With fnow-white hands her arching veil detains;
Gives to his flimy lips the flacken’d reins,

Lifts to the ftar of Eve her eye ferene,

And chaunts the birthof Beauty'sradiant 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 Il«.‘;;ith;i; treafure muiks the winds.—
Thnll'd by the dulcet accents, as the fings, 291
The 1'}[1},-}511:_[ wave 1 widening circles rings;
Night's thadowy forms along the margin gle

1 1 M

Al ] R i T oo Sy e S TR (1 DYeE ey B
\V]Ll] '|.'.\H|ltklii €ars, Oor dancc upon tnc itrcam,

R T SR ARSI o AT . ¢
Che Moon tranfported 1{tays her bright career,
And maddening Stars {hoot headlone trom tie
Ry o
ffJ'.sf.ll_'.

I3
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VIII. < Nympus! whofe fair eyes with vivid
- 1
luftres glow
}.‘ - P WAL : (LTRSS 1
or human weal, and melt at human woe;

Late as you floated on vour filver thells,

12
O
gl

Sorrowing and flow by DErwENT's willowy dells;




Ins;

Caxro 111 VEGETATION. I

i

L

Where by tall groves his foamy flood he fteers

Through ponderous arches o’er impetuous wears,
By Derey’s thadowy towers refleétive {weeps,

And gothic grandeur chills his dufky deeps ;

o

11 3

You pearl'd with Pity’s drops his velvet fides
Sigh’d in his gales, and murmur'd in his tides, !
Waved o’er his fringed brink a deeper gloom, 1

And bow'd his alders o’er MiLcENA"S tomb.

“ Oft with fweet voice She led her infant-train,

Printing with graceful ftep his fpangled plain, 310

!
}F,X]J]urt."\l his twitlmin; l"w;u‘n"lz‘., that fivim or Hj': |
And mark’d his florets with botanic eye.—
.

“ Sweet bud of Spring! how frail thy tranfient !'

““ bloom,
“ Fine film,” fhe cried, * of Nature's faireft

loom !
‘“ Soon Beauty fades upon 1ts damafk throne! — :
—Unconfcious of the worm, that mined her |

own ! —

Q’er Milcena’s tomb. |. 308. In memory of Mrs. French,

a lady who to many other elegant accomplithments added

proficiency in botany and natural hiftory.
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— 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 thore,

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

“ HERE her fad Confort, ftealing thmngh the

gloom
Of murmuring cloyfters, gazes on her tomb;
Hangs 1n mute anguifh oer the {cutcheon’'d
hearfe,
e | y b ' » re
Or graves with trembling {tyle 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 '\-.'rzlp'dfin night my loved MiLcEXNA lies.

[

|

So thall with purer joy my fpirit move, 329

19

When the laft trumpet thrills the caves of Death,

g { Ve,

.

¢ Catch the firft u}:i'['}w:'_s of my wakin
¢ And drink with holy kifs her kindling breath.
““ The fpotlefs Fair, with bluth ethercal warm,

¢ Shall hail with fweeter fmile returning day,

7]
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“ Rife from her marble bed a brighter form,

And win on l‘:;lt.‘:.g':mt i‘rcp her 'Jir}-' way.

“ Shall bend approved, where beckoning hofts
“ Invite,

“ On clouds of filver her adoring knee,

 Approach with Seraphim the throne of lig

“ —And BrauTy plead with alnl;fa.'btonqnc for
¢« Me!"

ht,

340

IX. “Your virgin trains on BRINDLEY 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 open’d all yourwells,—
As now on grafs, with glofly folds reveal’d,
Glides the bright ferpent, now in flowers conceal’d;
Far fhine the fcales, that gild his finuous back,
And lucid undulations mark his track -

3

On Brindley's cradle fmil’d. 1. 341. The life of Mr. Btind-
ley, whofe great abilities in the conftruction of canal naviga-
tion were called forth by the patronage of the Duke of Bridg ge=
water, 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 Turnhurft in Stafordfhire in 1772, and ought to
have a monument in the cathed; -al church at Lichfield.

Part I M
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So with ftrong arm immortal BRIXDLEY leads
His long canals, and parts the velvet meads; 350
Winding in lucid lines, the watery mafs
Mines the firm rock, or loads the deep morafs,
With rifing locks a thoufand hills alarms,
I'lingso'er a thoufand ftreams its filver arms,
Feeds the long vale, the nodding woodland laves,
And Plenty, Arts,and Commerce freight the waves.
— Nynmrus! who erewhile round BRINDLEY 8
carly bier
On fnow-white bofoms thower'd the inceflant tear,
Adorn his tomb!—oh, raife the marble buft,
Proclaim his honours, and protect his duft! 360

With urns inverted round the facred thrine

While on the top Mecranic Ge~N1vus ftands,

Counts the fleet waves, and balances the lands.
3

X. ¢ Nymrus! vou firft taught to picrc\: the
fecret caves

Of humid carth, and lift her ponderous waves;

Lift ber ponderous waves. L. 266, The invention of thc

pump is of very antient date, being aferibed to one Crelebes an
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And rifing feek the vacancy above.—

Clafps her fair nurfeling in delighted arms ;

Throws the thin kerchief from her neck of thow

And half unveils the pearly orbs below;

(=

With 11;;11‘;;]11‘;5_{ cye the blamelefs Plu er Owns

Her foft embraces, and endearing tones,

1
Athenian, whenee it was called by the Latins machina Ctefc-
biana ; but it was long before it was known that the afcent of the
pifton lifted the {uperincumbent column of the atmc ofphere, and
that then the preflure of the 1:_!.'n,-'~.s:1.di.-1§_; air on the furface of
the well below forced the water up into the vacuum, and that
on 1!1:]? account 1n the cCommon [':f_t'mg pump the water zw,l;.r\f_
rifc only ;1!1”1:1 thir he weight of fuch a column
1.'-1- water was 1n (6] 7]'L i-.'l. "":15:::'_ atmo-
fphere. The {'f:.'a:n'.. appearance of water, when the preflure of
the air over i ' wing tothe expanfion and ef pe
of the air pre d by it, or e in its por
When a ¢l ily | ar the teat, as
1 f

an incipient vacuum in its mouth, and aéls by removing the

el £ thp a¢ Falhag i hea 1y H
i-|"~a.~.l.:;. Ll WIC -|.|.:J'_]|‘;,_.'|]":". WO the iH} i.-.*. « NG & | ._I’|.'.I =
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Seeks the falubrious fount with opening lips, 370

Spreads his inquiring hands, and {miles, and fips.

‘ ConnuBIAL Fais! whom no fond tranf-
pm‘t 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,
To the fweet pouting lip, and glifh‘.llillg eyel—
Ah! what avails the cradle’s damaik roof,
The eider bolfter, and embroider'd woof '—
Oft hears the gilded couch unpity’d plains,
And many a tcar the taflfel’'d cufhion ftains! 390
No voice {o fweet 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 mfluence on celeftial bowers,
The Cherub, Innocence, with fmile divine
Shuts hiswhitewings,and fleeps on Beauty's thrine.
Ab ! what avarls. 1. 387, From an elegant little poem of

Mr. Jerningbam’s intitled 1 Latte, exhorting ladies to nurfe

r own children,

w
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XI. < From dome to dome when flames in-
furiate climb,

Sweep the long ftreet, inveft the tower fublime:
Gild the tall vanes amid the aftonifh’d night, 399
And reddening heaven returns the fanguine light ;
While with 'r;dt {trides and briftling hair aloof
Pale Danger glides along the falling roof ;
And Giant Terror howling 1n amaze
Moves his dark limbs acrofs the lurid blaze.
Nympas! you firft taught the gelid wave to rife,

Hurl'd in refplendent arches to the ikies;

Hurl'd in refplendent avches. 1. 4o6. The addition of an ajr-
ell to machines for r:ui'.ny, water to extinguifh fire was firft in-
troduced by Mr. Newtham of London, and is now applied to
fimilar engines for wafhing wall-trees in gardens, and to all
kinds of forcing pumps, and i might be applied with advantage to
lifting pumps where the water is b ought from a great diftanc

horizontally. Another kind of machine was invented by one
Greyl, in which a veflel of water was every way c!ifw;r{id '}‘. the
v:-'.piui'inn of pun-powder lodging in the centre of it, and li ghted
by an adapted match ; from this idea Mr. Godfie Y prmpu ed :

wate! hnm.) of fimtlar conitruction. Dr. Hales to prevent L!lv
fpreading of fire propofed to cover the floors and ftairs of the ad-
',uJ!‘lJII:_-,' houfes with E::'.h; .\11'.”.1['[!(’&-‘ 1'1111':':51:(1 to prevent
houfes fromn taking fire by covering the cieling with thin iron-
plates, and Lord Ma thon by a bed of coarfe mortar or plaifter be-

tween the cieling and floor above it.  Mav not thi aoce of che-

nucal feience difcover fome method of injecting o foaking tim

M' 2 }
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. In iron cells condenfed the airy fpring,
And im}'a"d torrent with unfailing wing;
—On the fierce flames the thower impetuon :‘;L]-.I«_.
Andfuddendarknefsthroudsthefhatter'dwalls; 410
Steam, {fmoak, and duft, in blended volumes roll,
And Nig and Sil repoflefs the Pole.—
«« Where were ve, Nyarus ! in thofe difafter-
ous hours,
i Which wrap'd in flames Avcusta's finking
;‘['_l | towers ?
i Why did ye linger 1n your wells and groves,

W1

hen fadWoobMASON MmOt

arn’d her infant loves?

il :
f R i . h Y 1
i When thy fair Daughters with unheeded fcreams,
t Ill-fated MoresworTh! call'd the loitening
{treams ?—
]
T sl e
The trembling Nymph, on bloodlefs fingers hung,
]“,1 es from t‘.mtuttca’]?:'j'ﬁ, allthe diftant throng, 420
|
il | ber with lime-water and afterwards with vitriolic acid, and thus
fill its pores with alabafter # or of penctrating it with filiceous
: matter, by procefies imilar to thofe of Bergman and Achard?
! ec Cronftedi’s Mineral. 2d. edit. Vol. [. p. 222.
I L]
Fisodmafon, Mole worth. 1. 416. The hiftories of the fe un-
' fortunate families m 1y he ieen inthe Annual Re g2 fter, or n the
Gentleman’s Magazine. |

b
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With ceafelefs thricks her fleeping friends alarms,

Drops with finged hair into her lover's arms.
The illumin'd Mother feeks with footfteps flect,
Where hangs the fafe balcony o'er the ftrect,
Wrap'd in her fheet her youngeft hope fufpends,
And panting lowers it to her tiptoe friends ;
Again the hurries on affetion’s wings,
And now a third, and now a fourth, the brings;
Safe all her babes, the fmooths her horrent brow,
And burfts through bickering flames, unfcorch’d
below, 430
So, by her Son arraigned, with feet unthod
(’cr burning bars indignant Emma trod.

“ E'en on the day whenYouth with Beauty wed,
The flames furprifed them in their nuptial bed ;—
Seen at the opening {afh with bofom bare,

With wringing hands, and dark dithevel'd hair,
The bluthing Bride with wild diforder’d charms
Round her fond lover winds her 1vory arms;
Beat, as they Ciililﬂ'l.?,ihc'll' thIo},ﬂJ'u:g hearts with fear,
And many a kifs is mixed with many a tear;— 440
Ah me! in vain the labouring engines pour
Round their pale limbs the inctfectual thower!-—

M 4
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—Then crafh’d the floor, while thninking crouds
retire,

And Love and Virtue funk amid the fire |—

With piercing fcreams afficted {trangers mourn,

And their white afhies mingle in their urn.

XII. “Perrucip Forms! whofe cryftal bo-

foms thow

The thine of welfare, or the thade of woe;

Who with foft lips falute returning Spring,

And hail the Zephyr quivering on his wing; 450

Or watch, untired, the wintery clouds, and fhare

With fireaming eyes my vegetable care;

Go, thove 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,

And catch the hailftones in your little hands;

Guard the coy bloflom from the pelting thower,

And dafh the rimy {pangles from the bower,

Swove the dim miff. 1. 453+ See note on 1. 20 of this Canto.

Catch the hail-flones. 1. 456. See note on 1.15 of this Canto:
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o

From cach chill leaf the filvery drops repel,

And clofe the timorous floret’s golden bell. 460

oy
=

From each chill leaf. 1. 459. The upper fide of the leaf is the
organ of vegetable refpiration, asexplained in the additional notes,
No. XXXVII, hence the leaf is liable to injury from much
moifture on this furface, and is deftroyed by being fineared with
oil, 1n thefe refpe&ts refembling the lungs of animals or the fpi-
racula of infe@s. To prevent thefe injuries fome leaves repgl
the dew-drops from their upper furfaces, as thofe of cabbages ;
cther vegetables clofe the upper furfaces of their leaves toge-
ther in the night or in wet weather, as the fenfitive plant; others
only hang their leaves downward {o as to thoot the wet from
them, as kidney-beans, and many trees. See note on 1 18 of

~

this Canto,

Golden bell. 1. 460. There are mufcles placed about the foot-
{talks 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 (hoot off the thowers or dew-drops, as mentioned in the
preceding note. The claws of the petals or of the divifions of
the calyx of many flowers are furnithed in afimilar manner with
mufcles, which are exerted to open or clofe the coral and calyx
of the flower as in tragopogon, anemone. This a&ion of open-
ing and clofing the leaves or flowers does not appear to be pro-
duced fimply by irritation on the mufcles themfelves, but by the
connection of thofe mufcles with a /en/fitive fenforium or brain
exifting in each individual bud or flower. 1ft Becaufe many
flowers clofe from the defect of ftimulus, not by the excefs of it,
as by darknefs, which is the abfence of the ftimulus of light ; o
by cold, which is the abfence of the ftimulus of heat. Now
the defect of heat, or the abfence of food, or of drink, afledls

our fenfations, which had been previoudly accultomed to a areater

—

]
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«“ So thould young SymMpraTHY, in female form,

w

- e 1 . ] 1 |
: € 11nH If:,_" wrecks with 1ecret 1 ZI1S “"l LOTCy {
/ o 1 | = - S IRt e = 1 Ar
And bleed for athers woes, Herleit on ihore; 1
m SN D R A e |
To friendlefs Virtue : ;_-l-.‘;'i:lz-:.’f on the ‘-.chl{i, i

) :

Bare her warm heart, her virgin arms expand,

< i
~y1 il J 7 1 T | 1 1 []
Charm with kind locks, with tender accents cheer, ,
i " . L 2q

And pour the fweet confolatory tear; B
i A bi
i CieiePomdrelefewoundsivihileniont balime alwan ;
\ yrief scurelefswoundswith lenient bhalms aftwage, \
] e il e S g BT g o R S e S ras y
Or prop with firmer {lafi the {teps of Age; 470 ¢

:|I'_ v T Rt i s e o R | i X -

i quantity of them ; but a mufcle cannot be faid to be flimulated (
i.‘ll into aétion by a defect of and. Becaufe the mufcles ;
': A around th footftalks of the fubdivifions of the leaves of the {en- "B/H
i' fitive plant are exerted when any injury is offered to the other
1 f extremity of the leaf, and fome of the ftameng of the flowers of

' .1 the clafs Syngenefia contralt themlelves when others are irri-

ated. See note on Chondrilla, Vol. I1. of this work.

|
; From this circumftance the contra&tion of the mufcles of P

vegetables feems to depend on a difagreeable fenjazion in fome

" diftant part, and not on the mrritation of the mufcles themfelves.
‘. T'hus when a particle of duft ftimulates the ball of the eye, the W
i eye-lids are inftantly clofed, and when too much light pains the :
AN retina, the mufcles of the iris contract its aperture, and this not &
| ‘l'l by any conneclion or confent of the nerves of thole parts, but as S
f ';L an effort to prevent or to remove a difagreeable fenfation, which . A
¢ :| evinces that vegetables are endued with {enfation, or that each [y
) ! bud has a commen f{enforium, and is furnifhed with a brain oz a
{ v

central place where its nerves are connected. 5
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The lifted arm of mute I")L'f"imir arreft

And fnatch the dagger pointed at his breaft;

g

Or Iull to flumber Envy's haggard mien,

And rob her quiver'd fhafts with hand unfeen.

—Sound, Nymrus or Hevicox! the trump of
Fame,

And teach Hibernian echoes Joxes's name :

Bind round her polifhed brow the civic bay,

And drag the fair ]"hﬂ;mthr()piﬂ: to day.—

So from fecluded fprings, and fecret caves,

Her Latty pours his bright meandering waves, 480

Cools the parch’d vale, the fultry mead divides,

And towns and temples ftar his thadewy fides.

XIII. « Carr vour light legions, tread the
{fwampy heath,
Pierce with fharp fpades the tremulous peat be-
1eath ;
With colters bright the ruthy fward bife&,
And in new veins the guthing rills direét;—
So flowers thall rife in purple hight array’d,

And bloffom’d orchards {tretch their filver thade :
¥

Fones’s name. 1. 476, A young lady who devotes a great

part of an ample foitune to well-chofen aéts of [ecret charity.
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Admiring glebes their amber ears unfold,

And Labour fleep amid the waving gold. 490

“ Thus when young HEercuwres with firm
difdain

Braved the foft fmiles of Pleafure’s harlot train ;
To valiant toils his forceful limbs affign’d,
And gave to Virtue all his mighty mind;
Fierce AcueLous rufh’d from mountain-caves.
O’'cr fad Etolia pour'd his wafteful waves,
O’er lowing vales and bleating pattures 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. soc
The youthful Hero feized his curled creft,

And dafh’'d with lifted club the watery Peft ;

Fuieree Achelows. 1. 495. The river Achelous del uged Etolia,
bv one of its branches or arms, which in the antient languages
are called horns, and produced famine throughout a great traét

of country ; this was reprefented in hlL':'.-;_'fvl.Eli{' emblems by the

winding courfe of a ferpent, and the roaring of a bull with large
horns. Hercules, or the emblem of ftirength, firangled the
ferpent, and tore off one horn from the bull s that is, he {topped
and turned the courfe of one arm of the river, and reftored

plenty to the country. Whence the antient emblem of the

horn of plenty.. Dict. par M. Danet,
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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 ;
FLafth’d with refiftlefs fweep his dragon-train,
And thot meandering o'er the affrighted plain.
The Hero-God, with giant fingers clafp'd . s09
Firm round his neck, the hiffing monfter grafp’d ;
With ftarting eyes, wide throat, and gaping tecth,

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 flowry meadows {purn’d,
Roll’d his red eye, his threatening antlers turn’d
Drage’d down to carth, the Warrior's s i&tor-hands
Prefs’d his deep dewlap on the imprinted fands ;
Then with quick bound his bended knee he fix'd
Highon hisneck, the branching horns betwixt, 520
Strain'd his ftrong arms, his finewy thoulders bent,

And from his curled brow the twifted terror rent.

. Defcribed from an antique gem.
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—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
The golden trophy on the furrow’d foil ;
Fill with ripe fruits, with wreathed flowers adorn,
And give to PLENTY her lJl‘uliﬂc horn.
XIV. “ On Spring’s fair lip, CERULEAN Sis-
TERS ! pour
From airy urns the fun-illumin’d fhower, 230
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 ;
Or where cold dews their {ecret channels lave,
And Earth’s dark chambers hide the {tagnantwave,
Oh pierce, YE Nympus! her marbleveins,and lead
Her gufhing fountains to the thirfty mead ;
Wide o’er the fhining vales, and trickling hills,

Spread the bright treafure in a thoufand nills. 540

Spread the bright treafure. 1. §40. ‘The practice of flooding

lands'long in ufe in China has been but lately intreduced into




539

Ty
b

thorn
m;
=
Wave,
d lead

[
¥

hills,

s, 540

CaxTo 1L VEGETATION. o

So fhall my pmp’icd realms of Leaf and Flower
Exult, incbriate with the genial thower;

Dip their long trefles from the mofly brink,
With tufted roots the glafly currents drink;
Shade your cool manfions from meridian beams,

And view their waving honours in your ftreams.

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

P e | g e e SR 8 e
wiich 1ile from iprings patting i

rough marl or limeflone are
replete with calcareous earth, and when thrown over morafies
they depofit this earth and incruit or conlohidate the morafs.
This kind of earth is depofited in great quantity from the fpring g
at Matlock bath, and fupplies the {oft porous limeftone of which
the houfes and walls are there conftiuéted ; and has formed the
whole bank for near a mile on that {ide of the Derwent on

which they ftand.

The water of many fprings contains much azotic gas, or
phlogiftic air, befides carbonic gas, or fixed air, as that of Buxton
and Bath; this being fet at liberty may more readily contribute
to the produltion of nitre by means of the putrefcent matters
which it 1s expofed to by being {pread upon the furface of the
Iand; in the fame manner as l:'culueriLl_\.' 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 moit foluble
patts of the manure from the higher lands to the lower ones.

River-water in its clear {tate and thofe fprings which are called
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i

“Thus where the veins their confluent branches
bend,

And milky eddies with the purple blend ;
TheChyle’s white trunk, diverging from 1ts fource,
Seeks throughthe vital mafs its thining courfe; 550
O’er each red cell, and tifflued membrane {preads
In living net-work all its branching threads;
Maze within maze 1ts tortuous path purfues,

Vinds into glands, inextricable clues;
Stcals through the ftomach’s velvet fides, and fips
The filver furges with a thoufand lips;

Fills each fine pore, pervades each flender harr,

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, 560
League after league, through many a lingcrin;‘_f;
day,

Steer the {fwart Caravans their {fultry way ;

foft are lefs beneficial for the purpofe of watering lands, as they
contain lefs earthy or faline matter; and water from diffolving
{now from its {low {olution brings but little earth along with it,
15 may be feen by the comparative clearnefs of the water of

] 1.
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O’er fandy waftes on gafping camels toil,

Or print with pilgrim-fteps the burning foil ;

If from lone rocks a fparkling nll defcend,

O’er the green brink the kneeling nations bend,
Bathe the parch’d lip,and cool the feverith tongue,

And the clear lake reflects the mingled throng.”

m 1 - - g e n =
I'nke GoppEess PAUSED,—the liftening bands
e L
awhile
Still feem to hear, and dwell upon her fmile; 570
hen with foft murmur {fweep in lucid trains
Down the green flopes, and o’er the pebbly plains,

To each bright {tream on filver fandals glide

Refledtive fountain, and tumultucus tide.

So thoot the Spider-broods at breezy dawn,

TI .I-,.-1:-.. s r = ot e R S L :1, . .
. NC1T l_.lLt.L rng NCt-work o €r tnc autuinneadl 1awil,

From blade to blade conneét with cordage fine

(2 ! . - 1 1" 1 :
IEIC 1‘.?1!,)1.'110111]:’_"_ orals, and hive iitl‘--]'_"' the line;

.

. IS, | . - 1 = S et s e |
Or bathe unwet their oily forms, and dwell

With feet rL"I,ulI}\:; on thai}m};.:n- well, £80

i |

~ . ] - - T N - -
so when the North congeals his watery mafs
i 11CS }Hi—h ].“1.}_. 111{,,\-,:} .-,‘_Ll 1O00rSs 1118 1€¢as Wwilll giiais;

ParT 1, N
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While many a Month, unknown to warmer rays,
Marks its flow chronicle by lunar days;
Stout youths and ruddy damfels, fportive train,

[Leave the white foil, and ruih 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 589

Hang o’er the gliding fteel, and hifs along the ice.
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15 ARGUMENT OF THE FOURTH CANTO.

AbpprEss to the Sylphs. I. Trade-winds. Monfoons. N. E. i
and S.W. winds. Land and fea breezes. [rregular winds, g. {
IL, Production of vital air from oxygene and light. The mar- |
riage of Cupid and Pfyche, 25. III. 1. Syroc. Simoom. Tor-
nado, 63. 2. Fog. Contagion. Story of Thyrfis and Aigle.
Love and Death, 79. IV. 1. Barometer. Air-pump. 127.
2. Air-balloon of Mongolficr. Death of Rozier. Icarus, 143.
V. Difcoveries of Dr. Prieftley. Evolutions and combinations
of pure air. Rape of Proferpine, 177. VI. Sea-balloons, or
houfes conftructed to move under the fea. Death of Mr. Day.
Of Mr. Spalding.  Of Captain Pierce and his Daughters, 207.
VII. Sylphs of mufic. Cecilia finging. Cupid with a lyre
riding upon a lion, 245. VIIL Deftruion of Senacherib’s
army by a peftilential wind.  Shadow of Death, gees 12X ¥, |
With to poffefs the fecret of changing the courfe of the winds, l
307. 2. Montlter devouring air fubdued by Mr. Kirwan, 333

X. 1. Sceds fufpended in their pods. Stars difcovered by Mr. |
Herfchel. Deftru&ion and refufcitation of all things, 363.
2. Seeds within feeds, and bulbs within bulbs. Picture on the
retina of the eye. Concentric ftrata of the earth. The great
feed, 393. 3. The root, pith, lobes, plume, calvx, corol, fap, '
blood, leaves refpire and abforb light. "The crocodile in its ege,

421. XL Opening of the flower. The petals, ftyle, anthers, !
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honey-cup. Tran{mutation of the filk-worm, 453.
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s changed into flower-buds by wounding the

. In-

ngulating a part of the bra 2

Humming-bird alarmed by tl rance of
521, 2. Difeafes of vegetables. Scratch on un-
s41. XIV. 1. Tender flowers. Amaryllis, fritil-

a, mimofa, cerea, 5§53. 2. Vines. Orang
Kew garden. The roval family, s71. X\
Hygeia, 617. Departure of the Goddefs, 659
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ALS when at noon in E-:T:-_’ s fracrant bowers

1
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=y 1 3 * i
CacALia opens all her honey’d flowers ;

opens. 1. 2. The importance of the 1 0
honey-gland in the vecetable economy is feen from the very

complicated apparatus, which nature has formed in fome

'8 ]
flowers for the prefervation of their honey from infe@s, as in
-

s & - 3 } 1 = ] . 1 e 3 ¥ 3 - v - ¥
the aconites or monkfhoods ; in other plants inftead of a great

apparatus for 1ts proteCtion a greater fecretion of it is produced,

that thence a part may be fpared to the depredation of infeés.

oney that on fome

™ i Ly e - 3 S = 1
T'he cacalia fuaveolens produces {o much
g

_ i _ ,
days it may be {melt at a great diftance from the plant. I re-

member once counting on one of thefe plants, befides bees of
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182 FECONOMY OF Canto IV,

Contending fwarms on bending branches cling,
And nations hover on aurelian wing;

So round the Gopbess, cre the fpeaks, on high
Imp:iticnt Syrrus in gawdy circlets fly ;
Quivering in air their pamnted plumes a‘xp:md,

And coloured fhadows dance upon the land.

I. « Syreus! vour light troops the tropic
Winds confine,

And guide their ftreaming arrows to the Lince; 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,
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 pzn'ilions and encircling deep. 20

various kinds without number, above two hundred painted
butterflies, which gave it the beautiful appearance of heing

covered with additional flowers.

The tropic winds. 1. 9. See additional notes, No. XXXI1IL
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Or 1in itinerant cohorts, borne fublime

On tides of ether, float from clime to clime ;

1 - A e s = =
(J er wavime Autumn !JL.ll(l your airy ring
g o of 'y »

Or waft the fragrant bofom of the Spring.

II. “ When Morn, efcorted by the dancing
Hours,
O’er the bright plains her dewy luftre thowers ;
Till from her fable chariot Eve ferene
Drops the dark curtain o’er the brilliant {cene;
You form with chemic hands the airy furge, 29

Mix with broad vans, with fhadowy tridents urge.
SyrLpus! from each fun-bright leaf, that twink-
&

ling (hakes

O’cr Earth’s green lap, or fhoots amid her lakes,

Your playful bands with fimpering lips mvite,

And wed the enamour'd OxyGENE to LLicHT.—

The enamowr’d Oxygene. 1. 34. The common air of the at-
mofphere appears by the analyfis of Dr. Prieftiey and other phi-
lofophers to confift of about three parts of elaftic fluid unht for
refpiration or combuftion, called azote by the French fchool, and
about one fourth of pure vital air fit for the {upport of animal
life and of combuftion, called oxygene. The principal fource of
the azote ':s.p:'nla;'hﬂy from the decompofition of all vezetable and

animal matters by putrefa¢tion and combuftion; the principal

N 4




f

ti
|
Y -
4 ,':l

"U

184 ECONOMY OF Canto 1V.

their white necks with fingers interwove,
Cling the fond Pair with unabating love ;

k'd in hand on buoyant {1

ey

it

A A E o s e T
And foar and glidten in unclouded fkies.

Whence in bright floods the ViTaL Air expands,

ves the lands; 40

Anda with concentric ipheres invo

fource of vital

|r or oxXygene s Dt 1’.|:‘.p:‘. trom the ikr'un:‘npraﬁli::ri

of water in the organs of vesetables by means of the fun’s light.
: o J =]

§e 1

l ]ll.' a
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their perfpirative pores are much lefs than thofe of animals, and

ifhculty of injecting vegetable veilels feems to fhew that

8
o -

that the water which conftitutes their perfpiration is fo divided at
the time of its exclofion, that by means of the fun’s light it be-

RS 1 mAammahle 21 ar hvdracene which ie
comes decompofed, the inflammable air or hydrozene, which is

one of its conftituent parts, being retained to form the oil, refin,
] 1

wax, honey, &c. of the vegetable economy ; and the other part,

=

e KR e 1 “+1 1 i s A - L . =
which united with light or heat becomes vital air or oxveene gas,

3
s

o g e + i - ey | - : i b 1 e i Bl B e
rifes into the atmolphere and replenifhes it with the food of life.

. e Sy Al il :
Y I!'I\.‘.. CVINCEU DY YCI'Y INgeEnious cxperiments that

% 11 14 - . 5 S . 7" 1 T
gives out phlogilton, and receives vital air, oroxyeene

gas by ihc lu "..',iln Dr. Crawford has {hewn that the
TR AR A L S e

blood acquires heat from this vital air in relpivation. There i
B e T ] 7 il S R s i " 111}
however {till a fomething more fubtil than nuie

| AP, - — 1 Tral { M
obtained 1 ] Yil3l g 5 @ 1 Cil 11EC
ey ' F ooy £ . axia EF 114 L Kl etek
can not It inutes without, wiich ieems neceilary to
he veres R e e L et o e P B o
the v gel » Lo The animal world, and wiicn, as no
Orfanizea vellels can connne 1t, requires perpetually to be re=
1ewied Qan v e Lt 1 4 ) B R : Dl 3
ncewed. oce note on Lauto l. 1. 401; amd additional notes.
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Do pure, 1o foft, with {weet attraction fhone

P b P = 1 +1 1 3
Fair PsychE, !-._:::L:'.:'..r; at the ethereal throne .

Won with coy fmiles the admiring court of Jove,
And warm'd the bofom of unconquer'd Love.—
Beneath a moving thade of fruits and flowers 51

Onward they march to HyMEN's {acred bowers:

With lifted torch he lights the feftive train,
Sublime, and leads them in his golden chamn;

i 4 T ormand !
Joins the fond pair, indulgent to t

And hides with myftic veil their bluthing brows.

Roundtheirfairformstheirminglingarmstheyfling,
: ! 3 Ll M e R

Mecetwithwarmlip,and clafp with ruftling wing.—
Fair Pfyche. 1. 48. Defcribed from an antient gem on a fine

onyx in pofleflion of the Duke of Marlborough, of which

there is a beautiful print in Bryant’s Mythol. Vol. Il. p. 39z.

And from another :

of which there is a print in Spence’s Polymetis, p. 82.
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186 ECONOMY OF Canro 1V,

—Hence plaftic Nature, as Oblivion whelms
Her fading forms, repeoples all her realms; 6o
Soft Joys difport on purple plumes unfurl’'d,

And Love and Beauty rule the willing world.

III. 1. « SyrLepus! vyour bold myriads on the
withering heath
Stay the fell Syroc’s fuffocative breath;
Arreft Simoom 1n his realms of {and,

The poifoned javelin balanced in his hand ;—

Repeaples all her realms. 1. 6o.
Quez mare navigerum et terras frugiferentes
Concelebras ; per te quoniam genus omne animantum
g

Concipitur, vifitque exortum lumina folis, Lucrer.

Ayreft Simoom. 1. 65. ¢ At eleven o’clock while we were
with great pleafure contemplating the rugged tops of Chiggre,
where we expected to folace ourlelves 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 S. E. a haze come in co-
lour like the purple part of a rainbow, but not fo comprefied 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 bluih
upon the air, and it moved very rapidly, for 1 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, till ldris told us it was blown

—3
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Fierce on blue ftreams he rides the tainted air,
Points his keen eye, and waves his whiitling

hair;

over. The meteor, or purple haze, which 1 faw was indee

paffed ; but the light air that ftill blew was of heat to threaten
fuffocation. For my part 1 found diftinCtly in my breaft, that
I had imbibed a part of it; nor was [ free of an afthmatic {en-
fation till T had been fome months in Italy.”” Bruce’s Travels,

Vol. IV, p. 557.

It is difficult to account for the narrow track of this peftilen-
tial 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
paffes ; but nothing like a2 whirlwind 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 effe&ed, and that is by electricity.

The volcanic origin of thefe winds is mentioned in the note
on Chunda in Vol. I11. of this work ; it muft here be added, that
Profeflfor Vairo at Naples found, that during the eruption of
Vefuvius perpendicular iron bars were ele€tric ; and others hav
obferved fuffocating damps to attend thefe eraptions. Ferber’s
Travels in Italy, p. 133. And laitly, that a current of air at-
tends the paffage of eletric matter, as is feen in prefenting an
electrized point to the flame of acandle. 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 conduét an elec-
tric {tream into the earth beneath it,) to fome moilt rocks at but
a few miles diftance; and thence would :w:!CL!i' to be a fiream

of elefricity from a voleano attended with noxious air; and as

#
¥
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While, as he turns, the undulating foil

ECONOMY OF Canto IV.
Rolls in red waves, and billowy deferts boil. 70

You feize Tornapo by his locks of mift,
Burift his denfe clouds, his wheeling l'iiirc:; untwidt ;
Wide o’er the Weft when borne on headlong gales,

Dark as meridian night, the Monfter fails,

Towls high 1 air, and thakes his curled brow,

I
-
Laming with Iarpant—tmm the waves below,

Whirls his black arm, the forked lightning flings,

And thowers a deluge from his dcmnn-wia:;s.

2. “Syreus ! with light fhafts You pierce the
drowly Fog, 79

That lingering {lumbers on the fedge-wove bog,

the bodies of Mr. Bruce and his attendants were infulated on the
fand, they would not be fenfible of their increafed ele Ctricity, as
it paffed over them; to which it may be added, that a fulphurous
or fuffocating fenfation is faid to accompany flathes of lightning,
and even ftrong fparks of artificial eleCtricity. In the above ac-
count of the fimoom, a great rednefs in the air is faid to be a cer-
tain fign of its approach, which may be occafioned by the erup-
tion of flame from a diftant volcano in thefe extenfive and im-
penetrable deferts of fand. See Note on 1, 294 of this Canto.

-

Tornade. 1, 73, See additional notes, No, XX XIII
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With webbed fect o’er midnight meadows creeps,

Or flings his hairy limbs on ftagnant deeps,

You meet CONTAGION iﬂum_ﬁ: from afar,

And dafh the baleful conqueror from his car;

i

When, Gueft of DEaTr ! from charnel vaults he

And bathes in human gore¢ his armed wheels.

¢ Thus when the PLAGUE, upborne on Belgian
air,

. + . ' o | S | 5
Look'd throuch the mift and {

k his clotted
hair ;
O’er fhrinking nations ftecr’d malignant clouds,

And rain'd deftruction on the gafping crouds. go

The beautecous AtcLE felt the venom’d dart,

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

On flagnant decps. 1. 2. All contacious 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 volecanic va-
yours which/caufe ‘epidemic couehs: are 1o be ranked amonsi
pours wnich cauie cpldemic U}l:':‘\.:.\.\ 4 1O DE ranKec .'...|c_.l.1l_=1ij[
poilons, rather than amongf{t the mialmata, which produce con-
tagious difeafcs.

Py v : . :
£ e beauteous Agle. 1. g1, When the plague raged in Hol-

o

1 1 . - 1
éand in 1039, a young girl was feized with it, had three carbun-
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“ach fervid figh feem’d fhorter than the laft,
And ftarting I*‘r]cndihip fhunn’d her, as the pafs'd.
—With weak unfteady ftep the tainting Maid
Seeks the cold garden’s folitary thade,

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, 100

Extends on tapering poles the canvas roof,
Spreads o’er the ftraw-wove mat the flaxen woof,
Sweet buds and blofloms 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 fmiles 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

.
>

cles, and was removed to a garden, where her lover, who was
betrothed to her, attended her as a nurfe, and {lept with her as
his wife. He remained uninfeéted, and the recovered, and was
married to him. The [tory is related by Vinc. Fabricius in the

Mifc. Cur. Ann. 11. Obf, 188.
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Calls to her bofom all its fcatter’'d rays, 111

And pours on TuYRsIs the colleted blaze ;

Braves the chill night, careffing and carefs'd,

And folds her Hero-lover to her breaft.—

Lefs bold, LEANDER at the dutky hour

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

Breafted with ftruggling arms the toflfing wave,

And funk benighted in the watery grave.

Lefs bold, ToB1as claim’d the nuptial bed 119

Where feven fond Lovers by a Fiend had bled ;

And drove, inftru¢ted by his Angel-Guide,

The enamour d Demon from the fatal bride.—

—SyLprus ! while your winnowing pinions fann’d
the air,

And fhed gay vifions o’er the fleeping pair ;

LovE round their couch effufed his rofy breath,

And with his keener arrows conquer'd DeaTH.

IV. 1. ¢ You charm'd, indulgent SyrpHs!
their learned toil,
And crown’d with fame your TorricELL, and

BoYLE;

Torricell and Boyle. 1. 128. The preflure of the atmofphere

was difcovered by Torricelli, a difciple of Galileo, who had pre-
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No. VII. Mr.

s,
Sauffure obferved on pl his hygrometer in a receiver of an
air-pymp, that though on b air became
mif Y, an i part d with its moi hyveoro-
meter contracted, and the inftrument pointed to greater drynefs,

This unexpecled occurrence is explained by M. Monge (An-

1 1
nales e Lilyn

Fom. V.) to depend on the want of the ufual

e ; : T ;
iere to force the aqueous particies into

f the hair ; and M. Sauflure fuppofes, that his vell

r requires more time to be rediffolved, than s necefl:
to drv the hair of histhermometer. Effais fur 'Hvgrom. p. 226.

But 1 {ufpedt there is a lefs hypothetical way ot underitanding 1t ;

when a colder body is brought into warm and moift air, (as a
oy I A i 51 1 A\ 1 2 .- - . . 1 ¥
bottle of {pring-water for inftance,) a fleam is quickly collecCled

|

on its f{urface; the cont

Al'y oCcurs wicn @ wariner
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—How up exhaufted tubes bright currents flow
Of liquid filver from the lake below,

Weigh the long column of the incumbent 1kies,
And with the changeful moment fall and rife.
—How, as in brazen pumps the piftons move,
The membrane-valve fuftains the weight above ;
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. “ Syrpus! your foft voices, whifpering
from the fkies,

Bade from low carth the bold MoxGOLFIER rife;

brought into cold and damp air, it continues free from dew fo
]011g 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 theair pump it becomes colder, as appears by the thermometer,
and depofits its vapour; but the air of Mr. Sauffure’s hygro-
meter is now warmer than the air in which it is immerfed, and
in confequence becomes dryer than before, by warming the air
which immediately farrounds it, a part of its moifture evaporat-
ing along with its heat.

Parr L. O
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Outftretch’d his buoyant ball with airy {pring,

And bore the Sage on levity of wing ;—

Where were ye, SyLrus! when on the ethereal
main

Young RosierE launch'd, and call'd your aid in

e 3
Valll !

Fair mounts the light balloon, by Zephyr driven,
;'I Parts the thin clouds, and fails along the
il heaven 5 150
. ! Higher and yet higher the expanding bubble
il flics,
LR Lights with quick flath, and burfts amid th
il (kies.—

Headlong He rufhes thruu%h the affrighted Air
With Iimbs diftorted, and difhevel’'d hair,
Whirls round and round, the f \1n<f croud alarms,

And DeaTH receives him in his {able arms!

Young Rofiere launch’d. 1.148. M. Pilatre du Rofiere with a
V1. 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 dathed to pieces

great talents and activity, joined with fuch urbanity and ele-

ance and rendered his misfortune univerfally lamented. Anmual

Regifter for 1784 and 1483, p. 329.

on their fall to the ground. Mr. Rofiere was a philofopher of

gance of manners, as conciliated the affe@ions of his acquaint-

—
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—Betrothed Beauty bending o’er his bier
Breathes the loud {ob, and theds the inceflant tear ;
Purfues the fad proceflion, as 1t moves
Through winding avenues and waving groves ;
Hears the flow dirge amid the echoing ailes, 161
And mingles with her fighs difcordant {fmiles.
Thenwithquickftep advancingthrough the gloom,
“ ] come!” fhe cries, and leaps into his tomb.

¢ Oh, ftay! I follow thee to realms above !—

<« Oh, wait a moment for thy d}'iilg love!—

¢ Thus, thus I clafp thee to my burfting heart!—

“ Clofe o'er us, holy Earth!—Wewill not part!”—

¢ So erft with melting wax and loofen’d {trings
Sunk’ haplefs Icarus on untfaithful wings; 150
His fcatter’d plumage danced upon the wave,
And forrowing Mermaids deck’d his watery grave;

Betrothed Beauty. 1. 157,  Mifs Sufan Dyer was engaged in
a few days to marry M. Rofiere, who had promifed to quit fuch
dangerous experiments in future : fhe was fpectatrefs of this fad
accident, lingered fome months, and died from excefs of grief.
The Rev. Mr. CoLLIER, Senior Fellow of Trinity College in

Cambridge, was well acquainted with this amiable young lady,

and fuggefted the introduction of her melancholy hiftory in this

place.

"
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196 ECONOMY OF CanTo IV.

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.

V. ¢ SyrLeas! you, retiring to fequefter'd
bowers,

Where oft your PRIESTLEY Woos your alry powers,

And wide in ocean. 1. 176. Denfer bodies propagate vibra-
tion or {ound better than rarer ones; if two ftones be firuck
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 fufpended in the middle of
a garter, each end of which is prefled againit the ear, the leaft
percuffions on the poker give great founds. And Iam informed
by laying the ear on the ground the tread of a horfe may be dif-
cerned 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 fluid theyare immerfed in fo much better
conveys its vibrations. And it is probable that fome fhell-fifh
which have twifted fhells like the cochlea and femicircular
canals of the ears of men and quadrupeds may have no appro-
priated organ for perceiving the vibrations of the element they

live in, but may by their {piral form be in a manner all ear.

Fhere oft your Priefiley. 1. 198. "The fame of Dr. Pricitley
is known in every part of the earth where fcience has penetrated.
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On noifelefs ftep or quivering pinion glide,

As fits the Sage with Science by his fide; 180

His various difcoveries refpeing the analyfis of the atmofphere,
and the produion of variety of new airs or gaffes, can only be
clearly underftood by reading his Experiments on Airs, (3 vols,
o&tavo, Johnfon, London.) The following are amongit 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. s. The influence
of light to enable vegetables to yield pure air. 6. The con-
verfion by means of light of animal and vegetable fubftances,
that would otherwife become putrid and offenfive, into nourifh-
ment of vegetables. 7. The ufe of refpiration by the blood
parting with phlogifton, and imbibing dephlogifticated air.

The experiments here alluded to are, 1.Concerning the pro-
dution of nitrous gas from (liﬂulx*f:lg iron and many other me-
tals in nitrous acid, which though firft difcovered by Dr. Hales
(Static. Eff. Vol. I. p.224) was fully inveftigated, and applied
to the important purpofe of diftinguifhing the purity of atmo-
fpheric air by Dr.Pricftley. When about two meafures of com-
mon air and one of nitrous gas are mixed together a red effer-
vefcence takes place, and the two airs occupy about one fourth
lefs fpace than was previouily occupied by the common air
alone.

2. Concerning the green fubftance which grows at the bottom
of refervoirs of water, which Dr. Pricftley difcove red to yield
much pure air when the fun fhone on it. His method of col-
lefting this air is by placing over the green {ubftance, which he
believes to be a \'CSL‘E;LblC of the genus conferva, an inverted

)
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168 ECONOMY OF Caxto IV,

To his charm'd eye in gay undrefs appear,

Or pour your fecrets on his raptured ear.

How nitrous Gas from iron ingots driven

Drinks with red lips the pureft breath of heaven;

How, while Conferva from its tender hair

1

Gives in bright bubbles empyrean air,

The cryftal floods phlogiftic ores calcine,

And the pure ETHER marries with the MINE.

““ So 1n Sicilia’s ever-blooming fhade 189

When playful PRosERPINE from CeREs ftray’d,

. bell-glafs previoufly filled with water, which {ubfides 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 refersto the great quantity of pure air contained
in the calces of metals. The calces were long known to weigh
| much more than the metallic bedies before calcination, info-

much that 100 pounds of lead will produce 112 pounds of mi-

nium; 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 attract the pure air from it, and become calces
by its combination, as zinc, lead, iron; and increafe in weight
1 proportion to the air, which they imbibe.

When pla

1! Ph :.-"r"rj;.\_.-'_.':r. 1. 1GO. The fable of Proferpine’s

being feized by Pluto as fhe was gathering flowers, is explained
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Led with unwary ftep her virgin trains

O’cr Etna’s fteeps, and Enna’s golden plains;

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 {eized the trembling
maid.—

Her ftarting damfels {fprung from mofly feats,

Dropp'd from their gauzy laps the sather' 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, 201

Frights with foft fighs, w ith tender words alarms,

The wheels defcending roll'd in fmoky rings,

Infernal Cupids flapp d their demon WINgS ;

by Lord Bacon to fignify the combination or marriage of ethe-

real foirit with earthly materials. Bacon’s Works, Vol. V.
I )

p. 470. edit. 4to. Lond. 1775. This allufien is {till more curi-
oufly exa&, from the late difcovery of pure air being given up
from' vegetables, and that then in its unmixed fiate it more rea-
dily combines with metallic or inflimmable bod From thef

fables, which were probably taken from antien

there is frequently realon to b lieve that the

much chemical knowledee, which for want of alj
Sy

ing perifhed with their philofophers.
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Farth with deep yawn received the Fair, amaz'd,

And far in Night celeftial Beauty blaz'd.
VI. ¢ Led by the Sage, Lo ! Britain's fons
thall guide

Huge SEa-BALLOONS beneath the {ing tide:
, =
Led by the Sage. 1.2c7. Dr. Prieftley’s difcovery of the pro-

duction of pure air from fuch variety of fubftances will probably

foon be applied to the improvement of the diving bell, as the

{ubftances which contai rital air in immenfe Atirie 2 €
iudlances whicn contamn vital air 1in immenfe quantities ar¢ oi

little value as manganefe and minium. See additional notes, No.
XXXIII. In every hundred weight of minium there is com-
bined 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 pro-
duce eight hundred cubic feet of air, or about fix thoufand pal-
lons. Now, as this is at leaft thrice as pure as atmofpheric air,
a gallon of it may be fuppofed to ferve for three minutes relpi-
ration for one man. At prefent the air cannot be fet at liberty
from minium by vitriolic acid withourt 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 carried
in that veflel, which would {i pply the want of frefh air, The
veflel was made by order of james I. and carried twelve rowers

befides paffengers. It was tried in th
g

iver 1 hames, and one

Le]
—
=

of the perfons who was in that fubmarine vovage told the par-
t & = J

ticulars of the experiments to a perfon who related them to Mr.

Boyle. Annual Regifter for 1774, pe 248.

T
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The diving caftles, roof'd with {pheric glafs, zog
Ribb’dwith {trongoak,and barr’d with bolts of brafs,
Buoy'd with pure air fhall endlefs tracks purfue,
And PriesTreY’s hand the vital flood renew.—
Then thall BriTaxNiaA rule the wealthy realms,
Which Qcean’s wide infatiate wave o erwhelms;
Confine in netted bowers his fcaly flocks,

Part his blue plains, and people all his rocks.
Deep, in warm waves beneath the Line that roll,
Beneath the thadowy ice-ifles of the Pole,
Onward, through bright meandering vales, afar,
Obedient Sharks fhall trail her fceptred car, 20
With harnefs’d necks the pearly flood difturb,
Stretch the filk rein, and champ the filver curb;
Pleafed round her triumph wondering Tritons play,
And Sea-maids hail her on the watery way.
—Oft fhall the weep beneath the cryftal waves
O’er thipwreck’d lovers weltering in their graves;
Mingling in death the Brave and Good behold
With flaves to glory, and with flaves to gold;
Shrin'dinthe deepfhallDayand SPALDINGmMmourn,

Each in his treacherous bell, fepulchral urn!— 230

Day and Spalding mowrn. 1. 229. Mr. Day perithed in a

diving bell, or divina boat, of his own conftruction, at Plymouth,
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Oft o'er thy lovely daughters, haplefs PiErcE!
Her fighs fhall breathe, her forrows dew their

hearfe.—

in June 1774, n which he was to have continued for a wager
twelye hours one hundred feet deep in water, and probably pe-
rifhed from his not poffeffing all the hydroftatic know mir':; that
was neceffary.  See note on Ulva, Vol. II. of this work, See
Annual Regifter for 1774, p 245.

Mr. Spalding was profeflionally ingenious in the art of con-
ftruting and managing the diving bell, and had praftifed the
bufinefs many years with fuccefs. He went down accompanied
by one of his young men twice to view the wreck of the Im-
perial Eaft-Indiaman at the Kifh bank in Ireland. On defcend-
ing the third time n Tl ne, 1783, they remained about an hour
ander water, and had two h.n rels of air fent down to them, but
on the fignals from below not being again repeated, after a cer-
tain time, they were drawn up by their affiftants 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 adventu-
rers 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. Prieftlev’s d'.‘.u’:\u‘ of procuring pure

air in fuch great a].t;:n’..muc from the calces of metals,

Haplefs Pierce! 1. 231. The Halfewell Eaft-Indiaman, out-
ward bound, was wrecked off Seacomb in the ifle of Purbec on

the 6th of January, 1786; when Capt. Pier commander,

with two voune ladies, his d: ug
he erew an At Yers --\ v 1 m the {o- Qeme nf the fH
the crew and paflengers {hed in the {fea. Some of the ofh-

cers and about feventy feamen efcaped with great difficulty on

reateit part of

-1
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With brow upturn’d to Heaven, “ WE wWILL
~oT Part!”

He cried, and clafp’d them to his aching heart,—

—Dafh’d in dread confli& on the rocky grounds,

Crafh the thock’d mafts, the ftaggering wreck re-
bounds ;

Through gaping feams the ruthing deluge fwims,

Chills their pale bofoms, bathes their thuddering
limbs,

Climbs their white fhoulders, buoys their ftream-
ing hair,

And the laft fea-fbrick bellows in the air.— 240

Each with loud fobs her tender fire carefs'd,

And gafping ftrain’d him clofer to her breaft!—

—Stretch’d on one bier they fleep beneath the
brine,

And their white bones with ivory arms intwine !

VII. «“ SyLpas ofF NICE EAR! with beating
wings YoU guide

The fine vibrations of the aerial tide;

the rocks, but Capt. Pierce finding it was impoflible to fave the

lives of the young ladies refufed to quit the fhip, and perithed

with them.

—_———————— ———— "
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Join in fweet cadences the meafured words,

Or ftretch and modulate the trembling cords.
You ftrung to melody the Grecian lyre,
Breathed the rapt fong,and fan’d thethoughtof fire,
Or brought in combinations, deep and clear, 231
Immortal harmony to HANDEL's ear.—

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
The Eolian Harp, and mingle all its ftrings ;

Or trill in air the foft {ymphonious chime,
When rapt Cecivra lifts her eye fublime, 260
Swell, as the breathes, her bofom’s rifing {fnow,
O’er her white teeth in tuneful accents flow,
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;

Indignant lion guides, 1, 266. Defcribed from an antient
O O

gem, expreffive of the combined power of love and mufic, in the
Mufeum Florent.
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Pleafed on his brinded back the lyre he rings,
And fhakes delirious rapture from the ftrings;
Slow as the paufing Monarch ftalks along, 269
Sheaths his retracile claws, and drinks the fong;
Soft Nymphs on timid ftep the triumph view,
And liftening Fawns with beating hoofs purfue;
With pointed ears the alarmed foreft {tarts,

And Love and Mufic foften favage hearts,

VIII. « Syrpus! yvour bold hofts, when

Heaven with juftice dread

Calls the red tempeft round the guilty head,

Fierce at his nod afflume vindictive forms,

And launch from airy cars the vollied ftorms.—

From Afhur’s vales when proud SENACHERIEB
trod,

Pour'd his fwoln heart, defied the living Gop, 280

Urged with inceflant fhouts his glittering powers,

And Jupan fthook through all her mafly towers;

Round her fad altars prefs the proftrate crowd,

Hofts beat their breafts, and fuppliant chieftains
bow'd ;

Loud fhricks of matrons thrill’d the troubled air,

And trembling virgins rent their fcatter'd hair;

-
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High in the midft the kneeling King adored,
Spread the blafpheming {croll before the Lord,
Raifed his pale hands, and breathed his paufing
fighs, 289
And fixed on Heaven his dim imploring eyes,—
“ Oh! MicuTY Gop ! amidft thy Seraph-throng
“ Who fit'ft fublime, the Judge of Right and
“ Wrong;
¢ Thine the wide earth, bright fun,and ftarry zone,
“ That twinkling journcy round thy golden
¢ throne;
“ Thine 1s the cryftal fource of life and light,
“ And thine the realms of Death’s eternal night.
¢ Oh! bend thine ear, thy gracious eye incline,
“ Lo! Afhur's King blafphemes thy holy thrine,
¢ Infults our offerings, and derides our vows,—
“ Oh! ftrike the diadem from his 1mpious
brows, 300
¢ Tear from his murderous hand the bloody rod,
““ And teach the trembling nations, ¢ Tuou ARz
“ Gagp 1™
—SyLprHs ! in what dread array with pennons

broad

Onward ye floated o’er the ethereal road,
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Call'd each dank fteam the recking marfh exhales,
Contagious vapours, and volcanic gales,
Gave the foft South with poul ifonous breath to blow P

And rolled the drecadful whirlwind on the foe!—

Volcanic gales. 1. 306. The peftilential winds of the eaft are
defcribed b} various authors under various denominations ; as
harmattan, famiel, {amium, 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, ftrips the trees of their leaves, and is
faid to pafs on in a {traight line, and often kills people in fix

P. Cotte fur la Meteorol. Analytical Review for Fe-
bruary, 17go. M. Volney {ays, the hot wind or ramfin feems
to blow at the feafon when the f{ands of the deferts are the hot-
teft ; theair is then filled with an extremely {ubtile duft. Vol. I,
p.61. Thefe winds blow in all directions from the deferts ; in
Egypt the moft violent proceed from the S.S5.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 §. 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 {eafon, which is alfo conformable

» a fimilar obfervation made by Dr. bln:m’ in h.ll'd.'l[}'. Travels

-

in Egypt, Vol. L. p. 30:

(T

Thefe winds feem all to be of volcanic origin, as before men-
tioned, with this difference, 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 volca-

1 1

nic fires in Syria, at the fame time that they inundate the Nile.
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Hark ! o'er the camp the venom’d tempeft fings,
Man falls on Man,on buckler buckler rings; 310
Groan anfwers groan, to anguifh anguifh yields,
And Dear#’s loud accents thake the tented fields!
—High rears the Fiend hisgrinning jaws, and wide
Spans the pale nations with coloffal finide,
Waves his broad falchion with uplifted hand,
And his vaft thadow darkens all the land.

IX. 1. < Ethereal Cohorts! Effences of Air!
Make the green children of the Spring your care !
Oh, Syrrus! difclofe in this inquiring age 319

One GoLpEX SECRET to fome favour'd fage;

One golden fecret. 1. 320. The fuddennefs of the change of
the wind from N. E. to § 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 extralting
the lightning from the clouds. If this could be accomplifhed,
it would be the moft happy difcovery that ever has happened to
thefe northern latitudes, fince in this country the N. E. winds
bring froft, and the S.W. ones are attended with warmth and
moifture ; if the inferior currents of air could be kept perpetu-
ally from the S.W. fupplied by new produtions of air at the
line, or by fuperior currents flowing in a contrary dire€tion, the
vegetation of this country would be doubled ; as in the moift val-

lies of Africa, which know no froft ; the number of its mhabi-
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Grant the charm’d talifman, the chain, that binds,
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With Eurus, lead the tempefts of the North;
1 La male 13 Rl W 1 s iy
}L‘l-11' TJ]L }JL'.U. .:._;I.\"J'l.l, L YC1l d 11 T' h )WCI

Chill the fweet bofoms of the fmiling Hours.

i b el i v o dd g Yoot Ab=1T F e ormd o
By whifpering Aufter -waked fhall Zephyr nfe,
Meet with foft kifs, and mingle 1 the fkies,

Fan the gay floret, bend the yel

A ST e T e peare b | -
And rock the uncurtain’d cradle of t

s . .

Autumn and Spring 1n lively union blend,

- 1 | Dt T ; 1 2 ! e
And from the 1kies the golden Age defcend,
¢ 0 . - £ s g y
2. “ Caftled on ice, beneath the circling Bear,
A vatt C ! o A1, ol
valt CAMELION drinks and vomits air;
. g Y
O’cr twelve degrees his ribs gigantic bend,
And many a league his gafping jaws extend ;
e ; e e e N TR
Half-fith, beneath, his fcaly volutes fpread,

And vegetable plumage crefts his head ;

b | . 1 T e S =ty -l o e
tants would be increafed, and their lives prod 1T as great
abundance of the aged and infirm of mankind, as well as many

11 r

S ; v e o 1 o B 7
birds and animals, are deftioved by fevere continued frofls in this

13 A
climate.

1

il Fa & ] T 1.9 v ~ ] T rFTXTrXr
A vafl Camelion. | 334. oce additional notes, INo. A X XIII,

Tion of the atmofphere.
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210 ECONOMY OF CaxTo 1V.
Huge fields of air his wrinkled fkin receives, 339
From panting gills, wide lungs, and waving leaves;
Then with dread throes {ubfides his bloated form,
His fhriek the thunder, and his figh the ftorm.
Oft high in heaven the hiffing Demon WInNs
His towering courfe, upborne, on winnowing fins ;
Steers with expanded eye and gaping mouth,
His mafs enormous to the affrighted South;
Spreads o’er the fhudderingLine histhadowylimbs,
And Froft and Famine follow as he fwims.—
Syreus ! round his cloud-built couch your bands
array,
And mould the Monfter to your gentle fway; 350
Charm with {oft tones, with tender touches check,
Bend to your golden yoke his willing neck,
With filver curb his yielding teeth reftrain,
And give to Kirwax’s hand the filken rein.
—Pleafed fhall the Sage, the dragon-wings be-
tween,

Bend o’er difcordant climes his eye {erene,

Zo Kirwan's band. 1. 354. Mr. Kirwan has publifhed a va-
luable 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 fubject in the Tranfactions of the

Royal Irifh Society.
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With Lapland breezes cool Arabian vales,

And call to Hindoftan antarétic g:ﬂvn,

Adorn with wreathed cars Kampichatca’s brows,
And fcatter rofes on Zealandic fhows, 360
Earth’s wondering Zones the genial feafons fhare,

And nations hail him “ MoNARCH oF THE AIR.”

X. 1. “ SyrLpus! as you hover on ethereal
wing,

Brood the green children of p;lrturicnt 55})1"11*.53; S

Where in their burfting cells my Embryons reft,

h1 " - =1 » - F » . ] - - 3
| charge you, guard the vegetable neft;

Count with nice eye the myriad SEEDs, that fwell

Each vaulted womb of huik, or pod, or thell;

The myriad feeds. 1. 36%. Nature would feem to have been
wonderfully prodigal in her feeds of vegetables, and the {pawn of
fith ; almoft any one plant, if all its feeds fhould grow to matu-
rity, would in afew years alone people the terreftrial 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 {uppofed to ex-
ceed a million on a leaf,  As the works of nature are governed
by general laws this exuberant reprodution preven
dental extin€ion 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 defign

f,';rn\'.'{.'s of the future 1;!'.I'lt. this confifls of farch.

e e e

——
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Feed with fweet juices, clothe with downy hair,

Or hang, infhrined, their little orbs mn air. 370

« So, late defery’d by HERsCHEL's piercing
ﬁ;-:'ht,

Hang the bright fquadrons of the twinkling Night;
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 {kies with golden fire;
Refiftlefs rolls the illimitable {phere,
And one great circle forms the unmeafured year.

—Roll on, YE STARS!

exult in youthtul prime,
Mark with bright curves the printlefs fteps of

e [ B
TI'ime ; 380

oil, within the coat of the feed, or of fugar and fubacid pulp in
the fruit, 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-vellel, as thofe of the bladder-fena, ftaphylza, and
I,

I
3

And light exterior. 1, 376, I fufpect this line is from Dwight’s

Conqueft of Canaan, a poem written by a very young mau, and

which contains much fine verfification.
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Near and more near your becamy ears approach,
And leflening orbs on leflening orbs encroach ;—
Flowers of the 1ky! ye too to age muil yield,
Frail as your filken fifters of the field!

a i - T : ] . Al
Star after {ftar from Heaven's high arch thall rafh,

Suns fink on funs, and fyftems fyftems crufh

Ii_:‘:LLUH:];‘, extind, to one dark centre fall

And Death and ;‘\Qi_—;;]lt and Chaos miu:,:‘?c. all !

—T1ll o’er the wreck, emerging from the {torm,

Immortal NaTuRE lifts her changeful form, 390

b _
Mounts from her funeral pyre on wings of
lame,

And foars and fhines, another and the fame.

Near and more near. 1. 381. From the vacant {paces in fome
parts of the heavens, and the correfpondent clufters of fars in
their vicinity, Mr. Herfchel concludes that the nebulz or con-
ftellations of fixed ftars are approaching each other, and muft

finally coalefce in one mafs. Phil, Tranf, Vol. LXXYV.

Till o’er the wreck. 1. 35g9. The ftory of the phenix rifing
from its own afhes with a twinkling flar upon its head, feems
to have heen an antient hieroglyphic emblem of the defiruction

and refulcitation of all things.

T : £+l Plas . iy 1 %
L here 15 a iipure of the oreat Platonic year with a phenix on
e thani o Ak cavael £ Do oy
his hand on the reverfe of a medal of Adrian. Spence’s Polym.
D
] ']
p. 159

b
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214 ECONOMY OF Canto 1IV.

». < Lo! on each SEED within its flender 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.
’ ) ’ o)

Maze within maze. 1 395. The elegant appearance on diffec-
tion of the young tulip in the bulb wa as firft obferved by Mariotte,

=13
<l 1S

. mentioned in the note on tulipa in Vol. IL. and was after-
wards noticed by Du Hamel. Acad. Scien. Lewenhoeck af-
fures us that in the bud of a currant tree he could not only dif-
cover the ligneous part but even the berries themfelves, appear-
ing like (mall grapes. Chamb. Di&. art. Bud. Mr. Baker fays
he diffected a feed of trembling grafs in which a perfect plant
appeared with its root fending forth two branches, from each of
which I-_-'.'u.;li leaves or blades of grafs proceeded. Microfc.
Vol. I. p.252. Mr. Bonnet faw four generations of fucceflive
plants in the bulb of a hyacinth. Bonnet Corps Organ. Vol. L.
p- 103. Haller’s Phyfiol. V "ol. I. p. g1. In the terminal bud
of a horfe-chefut the new flower may be {een by the naked eye
covered with a mucilaginous down, and the fame in the bulb of
a narciffus, as I this moming obferved in {feveral of them fent

-

me by Mifs Jacfon for that purpofe. Sept. 10.

Mr. Ferber {peaks of the pleafure he received in obferving in
he buds of hepatica and pedicularis hirfuta yet lying hid in the

earth, and in the germs of the fhrub daphne mezereon, and at

the bafe of ofmunda lunaria a perfect plant of the future year,
difcernible in all its parts a year before it comes forth, and in the

feeds of nymphea nelumbo the leaves of the plant were feen fo

Jitin@ly that the author found out by them what plant the feeds

belonged to. The fame of the feeds of the tulip tree or lirioden-

dron tulipiferum. Amzn, Acad. Vol. VL.
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The pulpy acorn, ere it {wells, contains

The Oak’s vaft branches 1n 1ts milky veins ;
Each ravel’d bud, fine film, and fibre-line
Traced with nice pencil on the fmall defign. 400
The young Narciflus, in its bulb comprefs'd,
Cradles a {fecond neftling on its breaft ;

In whofe fine arms a younger embryon lics,
Folds 1ts thin le: 1VES, and thuts 1ts floret-e YES ;
Grain within grain fucceffive harvefts dwell,

And boundlefs forefts flumber in a fhell.

—So yon grey precipice, and ivy'd towers,

Long winding meads, and intermingled bowers,
Green files of poplars, oer the lake that bow,
Andglimmering wheel,whichrollsand foamsbelow,
In one bright point with nice diftinction lie 411
Plann’d on the moving tablet of the eye.

—So, fold on fold, Earth’s wavy plains extend,
And, fphere 1n fphere, its hidden f{trata bend ;—

Incumbent Spring her beam) plumes expands

O’er reftlefs oceans, and impatient land
With genial luftres warms the mighty ball,

And the GreaT SEED evolves, difc Lf:f*tw All;

P AR e e R i 3 = " - N
And the greal fecd, I, _‘I_T‘EJ. Alluding ti‘ﬂ iTOY wov, O UTLT

great eg (i’ the antient philof :|1].'=‘;$ it had a 1-_rpcnt wrapped

P 4
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Lire buds or breathes from Indus to the Poles,

And the vaft furface kindles, as 1t rolls! 420

3. “ Come, YE sorT SyrLpus! who fport on
Latian lanc

L] -

Come, {fweet-lip'd Zephyr, and Favonius bland !

P 1 1 1 ' EE SR S 1
Teach the fine SEep, iftinét with hife, to fhoot

On Earth’s cold bofom its defcending root;

round it emblematical of divine wifdom, an image of it was
afterwards preferved and worthipped in the temple of Diofcuri,
and fuppofed to reprefent the egg of Leda. See a print of it in
Brvant’s :'i'.‘:.'!1.:[a1| ay.

horns of the celeftial bull, that is, it was hatched by the warmth

It was faid to have been broken by the

of the fpring.  See note on Canto L. 1. 413.

And the vaft furface. 1. 420, 1.’Organization, le fentiment,
le movement {pontane, la vie, n’exiltent qu’a la furface de la
1 A e : 5 T F 1 5y e T

terre, et dans les licux expofés a la lumiére. Traite de Chymie

par M. Lavoifier, Tom. 1. p. 202.

Teach the fine feed. 1. 423, The feeds in their natural {tate
fall on the furface of the earth, and having abforbed fome moif-
ture the root fhoots itfelf downwards into the earth and the

1 e . ¥ -
i‘rl'n‘.“'ﬁ.; riles in air. 1 1uas L'.l-"lll L'i]LI.;‘L.\':TI'.,["_

o to feek its proper

pabulum directed by a vegetable irritability fimilar to that of

il
3

s R ) o = o = % e
the lacteal fyltem and to the lungs in anumals.

The pith feems to pufh up or elongate the bud by its elafti-

L.E‘.., like the ::.L,_ in tic L.-.1|u‘.\» 1]1.11.:-4 o1 DIIds. ['his !1.'.'“'.'.“.1
Anneus believes to confift of a bundle of nibres, which averg-

ine breaks throus the bark vet eelatinous producing the buds
ng breaks througa the bark yet gelatinous producing the buds.
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Canto IV. VEGETATION. 217

With Pith elaftic {tretch its rifing {tem,

Part the twin Lobes, expand the throbbing Gem ;
Clafp in your alry arms the afpiring Plume,
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 ; 430
While in bright veins the filvery Sap afcends,

And refluent blood in milky eddies bends;

The lobes are refervoirs of prepared nutriment for the young
feed, which is abforbed by its placental ve fels, and converted
into {ugar, till it has p netrated with its roots far enough into
the earth to extract fufficient moifture, and has acquired leaves
to convert 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 {ugar, as is
feen in the procefs 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 i].lg:u--, the placenta-

tion of buds will be fpcken of hereatter,

T he filvery fap. 1. 431, See additional notes, No. XXXV,

LY

And vefluent blood. 1. 432, See additional notes, No,

XXXVI.

e




218 ECONOMY OF Caxto 1V.

While, {pread in air, the leaves refpiring play,

Or drink the golden quinteflence of day.

—So from his thell on Delta’s thower-lefs ifle
Burfts into life the Monfter of the Nile;
Firft in tranflucent lymph with cobweb-threads
The Brain's fine floating tiffue {wells, and {preads;
Nerve after nerve the gliftening {pine defcends,
The red Heart dances, the Aorta bends; 440
Through each new gland the purple current
olides,

New Veins meandering drink the refluent tides

F i g 2 ot Y i (Srm g B e Rt Ny Lanat ANla
T he leaves refpiring piay. 1. 433, OC€ additionai notes, INO.

X XXVIL

Or drink the golden. 1. 434. Linoeus having obferved the
great influence of light on vegetation, imagined that the leaves
of plants inhaled electric matter from the light with their upper
{urface. [Z*:.-'i".'cu'l of \'L--___:.'..Llrh_-s tranflated, p. 8.)

The effe& of light on plants occafions the aétions of the ve-
oetable mufcles of their leaf-flalks, which turn the upper fide

M 1 - i 1 ] 1 - £ »
of the leat to the nont, and \k'];i-.';l f.l1-'.'|'1 12!.4_ ir L‘Ll[{.'x'\_'\ .'Ll'lLl L‘Hl'f_:}:-?

according to the experiments of Abbe Teflier, who exp fed va-
riety of plants in a cavern {  different quantities of light. Hift.
de L’Academic Royal. Ann. 1783. The fleep or vigilance
of plants {eems owing to the prelence ot abfence of this {timu-
s o 1ote on Mimof l"t.l"'l

1iEfperr
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Edge over edge expands the hardening fcale,
And theaths his flimy fkin in filver mail.
—Erewhile, emerging from the brooding fand,
With Tyger-paw He prints the brinclefs ftrand,
High on the flood with fpeckled bofom {wims,
Helm’'d with broad tail, and oar'd with giant
limbs ;
Rolls his fierce eye-balls, clafps his iron claws,
And champs with gnathing teeth his mafly
Jaws ; 450
Old Nilus fighs along his cane-crown’d fhores,

And fwarthy Memphis trembles and adores.

XI. ¢ Come, YE sorT SyrLpus! who fan the
Paphian groves,

And bear on fportive wings the callow Loves;
Call with {weet \'\'hifpr:l‘, in each gnlu that blows,
The flumbering Snow-drop from her long repofe ;
Charm the pale Primrofe from her clay-cold bed,
Unveil the bathful Violet's tremulous head ;
While from her bud the playful Tulip breaks,
And young Carnations peep with blufhing checks;
Bid the clofed Coro/ from no&urnal cold 401
Curtain’d with filk the virgin Stigma fold,

2
2
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Shake into viewlefs air the r AEWSE, Wan

And wave in light 1ts iridefcent hues. Fros
So thall from hiech the burltine Antler trud
™ 1 % | ‘ » : | 'y
10 the m 1 breezes the PI lific auic ;
e | T i | 11
bow his waxen head with gracetul pride, Alk
, s
1 el Brogh I 5 1
Woatch the firft blufhes of his waking bride, Point
. e . |
Give to her hand the h | cup, or fip
(' : -;,.['-}:;1. i'i-{-..j] 1‘"1'1‘ 1“\.‘{., ter ] g~ e
CAk 110U el 1§ ii L LS 4/ 11“}'
e, SR sl s ke ]
Hang in {oft ra ptures o er the yielding Fair, A

s ! L e Mz o
Love out his hour, and leave his life in air,

i - - " = = [
Honry'd cup. 1. 469. The neclary or honey-gland fupplies - p
food to 1 veretable males and females; which like moths and g
= ' 1 1 1 = 1 2 Ir. :
butterflies live on the honey thus produced for them, tll they
have propagated their 1;1-.-;'1*.'5, and depofited their eggs, and then :
die, as explained in additional note, No. XXXIX. The tops ;
of the ftamens, or anthers, are covered with wax to protect the q
LiE OF
i i - el £ A [ e e ) [P N ey ilE
prolific duft from the injury of {howers and dews, to which it is
Impervious. ;
L
7 " X 3 5 A - . et , 4
Love out bis bour. 1. 452. The vegetable paflion of love is
agreeably feen in the flower of the parnaffia, in which the males i
o Naghils

alternately approach and recede from the female, and in the

flower of nigella, or devil in the buth, in which the tall females
1
i

bend down to their dwarf hufbands. But I was this morning foze

I'um\l to :mi.;.';'. amongft Sir Brooke Boothby’s valuable fome

on of plants at Afhbourn, the manifeft adultery of feveral will

females of the plant Collinfonia, who had bent themfe

ae s
el
-
)

S Imto

with the males of other flowers of the fame plant in A
1.1 |

ther \’i-?'.!\ﬂ'-.'._, I)L‘-'.‘CﬂTLll of their own. oeDE 10, L“L duilt= | It

“tional notes, . AXXVIIL Ann
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So 1n his filken {fepulchre the Worm,
,

r 4 | 1 . o ol | . - § i,
Warm’'d with new life, unfolds his larva-form ;
]‘. S . She A | o2 =
1 ¢ aloft 1n wanton circies moves,

/ : lar=== e ROy fil jEE e SriEEEe 3 S -
_-“'-_‘_'!7.1 WO0Ss on nymmcn-wiings }li.‘: h! '.‘IH €L 1OVES,

1T s e : i e 1 | 1 3
0 ) R I ;:’Ijl'i".'.u-L‘J-.r[Illlt.._'il.'- WILHN CXUDErance ruds
¢ [t s (e S P e R RS e . )

.ll_H_l'.. thelr oreen germes, their Darren 1100Ls pro-

5 L &) . i

B st B ede B e e S L )
] the {welling rind ; 450

St Jlda =

Unfolds bis larva

form. 1. 4%74. The flower burlls forth
from its larva, the herb, naked and per

%} like a butterfly from

its chryfalis . winped with 1ts corol ; o {heathed by 1ts calyx -
- ot ’ o -

confilting alone of the organs of reproduction. T'he males, or
ftamens, have their anthers replete with a prolific powder con«
taining the vivifying fovilla; in the females, or piftils, exifts
the ovary, terminated by the tubular fligma. When the an-
thers burft and fhed their bags of duft, the male fovilla is re-
or cpg, which is nourithed in the ovary, Syftem of Vegetables

tranflated from Linneus by the Lichfield Societv, p 10.

Nr. Whitmill advifed to bind

wots with ftrong wire, and even

Wound them, ye Sylphs! 1. 470
fome of the moft vicorous fl
fome of the large roots; and Mr. Warner cuts, what he calls a

1 1 1 | P P IR Arls 111k
“'!Ll worm about 1—,'-“- p_.u._i'\' of the tree, or 1Cores ._1.:‘ bark t;-.'_-.t'.

: S = : 5 . 5 MR 1 0P8 e
to the wood like a ferew with a fharp knife.  Bradley on Gar-
.11 p. 12¢. Mr. Fitzgerald produced

OiT jLH't {J:-I]":' bark.

T [y e L,
Wall trees by cutting

AL Buaiion pi vduced the fame effect Dy a liragn

—in
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Bifect with chiffel fine the root below,

Or bend to earth the inhuﬁ)it;tblc bough.

bandage put round a branch, A&. Paris, Ann. 1438, and con-
cludes that an ingrafted branch bears better from its veffels being
comprefled by the callus.
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 circum-
bl cifed part is now not above half the diameter of the branch
%

I above and below it, yet this branch has been full of fruit every

vear fince, when the other branches of the tree bore only {par-
ingly. I lately obferved that the leaves of this wounded branch

were {maller and paler, and the fruit lefs in fize, and ripened

fooner than on the other parts of the tree.  Another branch has
I

the bark taken off not quite all round with much the fame

[! i effet.

the 1|1di\-1du:a15t}' of buds. A flower-bud dies, when it has per-
feted 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 th ey advance into thoots, form new buds
in the axilla of every leaf, which new buds require new roots to
1

cen as well as elongate the

pafs down the bark, and thus thi

thele new roots cannot delcend, and thence more of the buds
will be converted into flower-buds.
lt is cultomary to debark (}.}L:-TI'L'r_'-;': in 1'1__-.'_' I]ﬂ'fn-_’_. '-\'}i'-r_':] e

intended to be felled in the enluing autumn ; becaufe the bark

comes oil ealier at this {ealon, and the fap-wood, or alburnum,

15 believed to become harder and more durable, if the tree re-
v = 1 3 . " 4 S ) F'1 N 1 * i R
mains till the end of fummer. The trees thus ftripped of their

+ £

: ; ; :
bark put forth fhoots as ufual with acorns on th

e 6th, =th and
c Oth, 7N a1x

il 'l.hC t]lCOI'\-' OF l?‘uls Cl!]'f{mﬂ' VC;;-"'J.El]-._' {]L_l has E_\.{-;—u cﬂccmr_ﬁ_
difficult, but'receives great light from the 1"3:;'-.,-;;'{1];1._; account of

branch ; now if a wire or {tring be tied round the bark, manv of
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So {hall each Germ with new prn'liiic‘ power

Delay the leaf-bud, and expand the flower;

Sth joint, like vines; but in the branches [ examined, the joints
of the debarked trees were much fhorter than thofe of other
oak-trees: the acorns were more numerous; and no new buds
were produced above the joints which bore acorns. From hence
it appears that the branches of debarked oak-trees produce fewer
leaf. buds, and more flower-buds, which la "t circumftance I fup-
pofe muft depend on their being fooner or later debarked in the
vernal months. And, fecondly, that the new buds of debarked
oak-trees continue to obtain moifture from the alburnum after
the feafon of the alcent of fap in other vegetables ceafes; which
in this unnatural ftate of the debarked tree may at as capillary
tubes, like the alburnum of the {mall debarked cylinder of a
pear tree abovementioned ; or may continue to act as placental
veflels, as happens to the animal embryon in cafes of {fuperfeta-

tion : when the fetus continues a month or two in the womb be-

\rmci its ufual time, of which fome inftances have been recorded,

the placenta continues to fupply perhaps the double ofhice both

of nutrition and of refpiratior

Or bend to earth. 1. 482. Mr. Hitt in his treatife on fruit-

= 1 L = | e
trees obferves that if a vigorous bra

- .
i

ch of a wall tree be bent

to the horizon, or beneath it, it lofes its vigour and becomes a
bearing branch. The theory of this I fuppole to depend on the
l\ll.-'.i;-il_'L'.l,]_\. with which the lL’ng- fhoots can I"I'f'-tT'.hL the roots
neceflary for their new progeny of bllt].:, upwards along the bend-
cd branch to the earth contrary to their natural habits or powers,
whence more flower-thoots are produce rl which do not require
new rootsto pafsalong the bark of the bended braneh, but which
let their offspring, the feeds, fall upon the earth and feck roots
for themfelves.

Frer A
FEIIRD REW proane power. 1.

— .
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Clofed 1in the Style the tender Pith fhall end,

The lengthening Wood in cirching  Stamens
bend ;

() o L s . it e A

The fmoother Rind its foft embroidery 1131&.:&1

In vaulted Perals o’'er the corgeous bed ;

budsare formed, but it is believed by fome of the Linnean fchool,

that thefe buds may in their early flate be either converted into

flower-buds or leaf-buds according to the vigour of the vegeta-

ting branch, Thus if the upper part of a branch be cut away,

the buds near the extremity of the remaining ftem, having a

greater proportional fupply of nutriment, or poflefling a greater

facility of fhooting their roots, or abforbent veffels, down the

bark, will become leaf-buds, which might otherwife have been

flower-buds, and the contrary ; as explained in note on 1. 479 of

this Canto.

fe. 1. 485. <1 conceive the medulla of a

Clofed i the Ty
plant to confi

ot s - :
{t of a bundle of nervous fibres, and that the pro-

1 X a B ¥ R ¥ .. . P ~
1‘-L']Jl!‘-'3 vital POWET LCparaics their uppermoft extremities. Thefe
(=] i i 2
diverging, penetrate the bark, which is now gelatinous, and be-

come multiplied in the new gem, or leaf-bud. The alcending
1

vellels of the bark being thus divided by the nervous fibres,

which perforate it, and the afcent of its fluids being thus imped-

=

ed, the bark is extended into a leaf. Butthe flower is produced,
when the P trufion of the medulla is greater than the retention
of the including cortical part; whence the fubftance of the bark

1s expanded in the calyx; that of the rind, (or interior bark, )
1

in the corol ; that of the wood in the flamens, that of the me-
dulla in the piftil. Vegetation thus terminates in the production
of new life, the ultimate medullary and cortical fibres beine col-
leCted in the feeds,” Linnei Syftema Veget. p. 6. edit. 14.

(8]

0
A s heire
i

Qoati #
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Canto IV. VEGETATION. 22§ d
The wrinkled bark, in filmy mazes roll'd, |
Form the green Calyx, fold including fold; 490
Each widening Bradle expand it’s foliage hard,
And hem the bright ;:1:1_\_"_'fir_:-11, Floral Guard.
—So the cold nll from CinTrA’s {teepy fides,

s y
Headlong, abrupt, in barren channels ghdes; -J
Round the rent chiffs the bark-bound Suber {preads. !

And lazy monks recline on corkyv beds: ]

111, led by art, the wonderine water mov: .

Y
i |
T hrouch vine hung avenues, and citron groves i
= 1 - 1 bt L MR e e .
Green ‘.1-‘.:;.':(;:-,- the velvet round 1t s {ilves lource,

2 i s o . -
And flowers,and fruits, and foliage mark our
A 1 + A L 1 Ty 3
AL l]l" CZY €N diongo LI HI]];__'_].lf.'].i [ 5CI
r 1 12 y QY 1
Che fair Beckfordia leads her virgin train
¥ 1 1 1 1 )
Seeks the cool grot, the thadowy rocks amone, !
33. 1 f1ines '1\1'- wountain-cchoes to her {fone -
AT Tunes LN mountain-cciloes to nNer iong 2
Or prints with graceful fteps the margin gree
41 P INts Wit :_..Itnh-(-]l_. L_u.i 5 TNE margin grecn,
. st PSR 1 B Bt B R S
And brli:'_]ltul glories gild the inchanted fcene.
¢ i ] e T e e
2. “ Where cruder juices {fwell the lc vein,
I P8 LA e o A Ty Yo p LA
E‘-tlllt ﬂl(‘ young gerim, tne tendadca ';E-I. 31011 1Tl ;
- | & “
¥
Cintra. 1. 493. A ock {bon 1
. X a 1
around the {ummit are abu aind 1 ex- al
cavations, which a few m fleep on beds or j
benches of cork ; nearthevillac wn elegant feat |

Parr L ) |
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(hoot a fofter {cion bind,

A
L

Pith prefs'd to pith, and rind aj -'IJ'HL'J. to Tin

So {hall the trunk with loftier creft afcend,

And wide in air 1it's happ jer arms extend :

1

Nurfe the new buds, admire the leaves unknown,
And bluthing bend with fruitage not 1t s own.

¢ Thus when in holy triumph Aaron trod,

nd offer’'d on the fhrine his myitic rod ;

Nurfe the new buds. 1. g13.  Mr. Fairchild budded a pafhon-

s were fpotted with yellow, into one which

The buds did not take, neverthelels in a fort-
ht yellow fpots began to thew themfelves about three feet
. the inoculation. and in a fhort time afterwards yellow
pots appeared on a fhoot which came out of the ground from
another part of the plant. - Bradley, Vol. Il. p. 129. Thefe
facls are the more curious, fince from experiments of ingrafting
red currants on black (Ib. Vol. I1.) the fruit does not .u".;n'r-‘:
any change of flavour, and by many other experiments neither
colour nor any other change 1s produced in the fruit ingrafted
on other ftocks.

There is an apple defcribed in Bradley’s work which is {aid to
have one fide a'»{ ir. a {weet fruit which boils foft, and the other
fide a {our fruit which 1 oils hard, v.hu h Mr. Bl"’ﬂ“")‘ {fo long

ago as the year 1721

thefe apples impregnating the other, \.111\ h would feem the more
probable if we confider that each divifion of an apple is a {epa-

rate womb, and may therefore h:

e a feparate impregnation like

puppies of different kinds in one litter. The fame is faid to have
occurred in oranges and lemons, and grapes of different colours.

renioudly afcribes to the { farina of one of




§10
i
10W1,
I,
1
itl,

A
NELLIEL

ngrafted

is faid to
the other

\nnie
-hl tl) ":"L\

L of one 0f

CaxTto IV. VEGETATION.

k3
(0]
. |

S i e,
Firft a new bark it’s filken tiflue weaves,
New buds emerging widen into leaves;
Fair fruits ;}r’ntrudc. enafcent flowers L‘?{pilll(!.

And bluth and tremble round the li\"-.ni_-:‘ wand. 520

XIII. 1. ¢ Syrpus ! on each Oak-bud wound
the wormy galls,
With pigmy {pears, or cruth the venom’d balls;
Fright the green Locuft from his foamy bed,
Unweave the Caterpillar’s gluey thread ;
Chafe the ficrce Earwig, {care the bloated Toad,

L)

Arreit the Snail upon his flimy road ;

4

Arm with ftharp thorns the Sweet-brier’s tende
Wi .--.;rL
And dafh the Cynips from her damafk bud ;

StL‘CP in ambrofial dews the Woodbine's !?.:”i-_.

And drive the Night-moth from her honey’d cells,
So where the Humming-bird in Chili’s bowers 531
On murmuring pinions robs the pendent flowers;
Seeks, where fine pores their dulecet balm diftili,

And fucks the treafure with probofcis-bill ;

L1 " y - LSS 1 = T
L hery dulcet balm ¢ 533 Sece additional notes, No.

N, - T
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than th irom (N ortilr AmMErica irom .mu!.ll'l.h.;llli..’.'_ |

laree globular nectary about the fize of a pigeon’s

wr, and an incifion or depreflion on its

1uch relembliing the body of the la
lobular necetary 1s attached o diverge

=, 1
1€ lame animsal.

1:1 1 g | ~
IKeE tic ]t'f"'\ oI ne
o

Aranez avicularia, with a convex

avated ; he adds that it catches {mall birds

has the venomous bite of a ferpent. Syftem.

l. p. 1034. M. Lonvilliers de Poincy, (Hiftoire

3 Phal x
1t Fhalange, and de-

art. :Ha, Cd

h a hollow

I s Hereslh Mol B - G R e SO S 3 R Rl
icribes thic body O DC 1€ 117 OF a i"l:‘;!..'-.ll] o COO

on.its back like a navel, and mentions its catching the hum-

ming-bird in its ftrong nets.

at {pider feems to be
I

1 NE 1yMituae o TS 1

wer to this gr

table contrivance to prevent the humming-bird from

plundering its honev. About Matlock 1n Derbythire

ary of which fo much refembles the

- ST 11 " - T 111711 » tiinf
415 the apis icnnéumonea, that

h

it may be

at a fmall diftance. It is probable that by

1 r 1 b |
n-clcape being plundered. note on

lonicera in the next poem, and on epidendram.

!.I..‘.-‘.‘ heltem of thecrown-ummperial ( 1 ..]L!‘.l.‘ Ol nalis) and
A SRS LR [Pk Ko R et mpipet Gps el R
11ps the pendulous drops within its petais. I'his {pecies of Mo-

b E - . TT1
on criftatus. White’s Hilt,
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5 » 1 7 . 1
A Spider’s bloated paunch and jointed arm
T dad s s R A i ] 1 =
IJ'..'\'lk DET T1I1C i':‘l]‘f‘l,d!‘_a 1dlik NEr b Clldrm
Sty st e | Y La = +
In ambufh fly the n Warriot 220
‘\. ] v el A SR D ? B | B - 5
AAILA O guick wing tne pdntin plar C1 TIIES.
i £
e Q1 ; [ i o T
2. *“ dhield the voune H:
] 1nent,
L B 1 S L I 1 4] NiT21.3 1=
The Smut’s dark poifon and the Muldew white ;
L) ko N 11l and I 42 » - ]
cep-rooted Mould, and Ergot’s horn uncouth,
. | PRy o S b » 1 e % 21
:h?:.l break the La Cr s delolati tooth,
J. } / ENnum f .'1'1.
Iour diic 115 3 mu For mould,
€ ta ire {prinl =
&t 1 5, D
1€ g OC N 3
eous p le ves, freque 1
el 5 o
it] ichemilla, &c,
hen row out > larger horns black with
i
! his | 'y Wit
Uftul: fruit i d luces a black
'-}1.‘}'-.\\1.'_}, Q‘_\g villCl) 1 ips 10NEY =
e 13 o y i
dew ou 1 addd € can 11 [he rormeyr of
Tk i , i
which the not rithing fluid of the ‘,-!__:.':'. ieems to be exfuded by
a retrograde mot of the cut: lymphatics, in the
[weating {i {s of the lafl it The lat 15 a nh -
-
nic ulc f the bark, verv de ( ) VOu & - I 1d
vhich in cherry-trees is I with a depofition of oum
y_= SRy + =il ' . ! y +1
rabic, wihich often termin 1{ deat 01 th .
= ;
- 543. Lhere isa
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Firt in one point the feftering wound confin d

I
Mines unpe reeived beneath the thrivel'd rind
Then climbs the brancheswith increafing {trength,

- T 1 - 1 1 k 1 . Sl 5 Tl 1
Spreads as they {pread, and lengthens with thei !
.
leneth
d | i # - - - -1 i e, 1 H
—Thustheflicht wound ingraved on glais unneal d
¥ | St - 1 1 -
Runs in white lines along the lucid neld; 50 St
; .
S 1 =5 -~ d | ] = {
rve in France, and fometimes 1 fngland 1n moit icalons,

which is called Ergot, or horn-feed; the gran becomes con-
fiderably el

1 1 " = —th tha whita .ol _— e ¥ 1 - w1
blac! eal along with the white, and appears to be pierced by I

s W - o, iy (£ S ey e i e i e AT T
iniects, '-‘-.]II.L‘.': WETe probably the caul ) the dileale. \.l:_EJl’.—

hamel afcribes it to this caufe, and c mpares it to calls en oak-
leaves. By the ult of this bad grain amongft tl - [O0r, difeafes il
have been produced atte yded with great debility and mortifica-

tion of th Ll-.".-‘IIL'u'.'I:..lj.' s both in Irance ;1.5.-.;1 :",'.\:'__]..li'u-ﬁ. 1ict,

Raifon. art. Siegle. Philofoph. Tranfact

oy & P |
s occahonally

-
-
!

d haftily, whereas
r “ P 1 + 1
r ovens o Caler

o | ;
h is called an-

lafs be fcratched by

i H mn t~ renfider o
11l {eem to conlwder or 1t

- “ . 1 1 11 &} e | i
for {ome time, or even a day, and will then crack into a thou-
{fand plECES. :
[ me happt {inooth-furfaced lead-ore in Derby- :
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i
Crack follows crack, to laws elaftic juft,
And the frail fabric thivers into duit.
ok
I,
181 ST = S s 1A '
XIV. 1. “Syreus! if with morn deftruétive |
: Eurus {prings, "
i O, clafp the Harebel with your velvet wings ;
260 B s o - o : !
Screen with thick leaves the Jafmine as it blows,
And fhake the white rime from the fhudderine
-\-‘-.| n e i
_ tilft';
:‘\—13:1';1‘: Amarvllis LUurns w ith !_"'.".H‘-_'!'u]_ cafe
_ Her blufhing beauties, and eludes the breeze.—
{ )i-
Sk SyLeus! if at noon the Fritillary droops, 3539
With drops nectarcous hang her nodding cups;

ind fall, with a kind of explofion, Whitchurfi’s Theory of the

] Ty.* B ] 3 1

Glafs dropped into cold water, called Prince Rupert’s drops,

explode when a {mall part of their tails are broken oft, more {ud-
00El denly indeed, but probably from the fame caufe. Are the in-

1

ternal particies ol thefe elaftic bodies keptlo far from ]

Cadlil | I

1 1'.-.- . 1 . 2 :
el L | Sa b ~ry1{F * ok sy p = el 11 o- tato =y ;
nea by r bv the l"l'-.ll‘-.'.] cruilt that they are nearly 1 a itate of re wl“..:.l

into which ftate they are thrown by their vibrations from any
violence applied ? Or, like elaltic balls in certai

1 proportions

A » 1+ 3 1 [ -
{fufpended in conta& with each other, can motion once begun 5

s

L. be increafed by their elafticity, till the whole explod And

can this power be applied to any mechanical purpofes “
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Thin clouds of goflamer in air difplay,

’ 1 L ‘ T * - 1 o=l
And hide the vale’s chafte Laly from the ray;

-

| i 1 1

Ervthrina o'er her tender lower

1

1vds all her leaves, and braves the iultry hour ;—

e 1 i | 1 ] 1.4
vhen cold Hieipel {heds his de ant,
I
n g - ‘l 1
1y iolit dentations irom thc NI,
11 1.1 g Iy 1 1 *: 4 = 8. .
ol Nnel _]‘.-l TOL1d LS L ie Der timid owclo,

nbrofial {lumbers guard her bowers ;

g o I . o | I P o PO <

Andwalteson nicht sdulleyeablaze of charms. § /¢
L = ©

Ith ambrofial flumbers. 1. £68. Many vegetables during

1ght 1 not lecm to reipire, but 1o i ep lisec the d yrmant

e Ii 1 o i
e i . — . P
and infecéts 1n winter. L 1 irs trom tl NHIMNOLE
iy mpdiag i lalGima the 1int {3l Y o, ISR, (o
ny other plants cl ing the upper 1des ofr their leaves to-

fleep, and thu ecluding that fide of them from

both ].l.,ll-_ and air. And from many flowers: l!ﬂi.li]:f up the
polithed or interios fide of their petals, which we have alfo en-
deavoured to {hew to be a reipiratory organ.
The irritability of plants is abundantly evinced by the ab-
(orption and pulmonary circulation of theis juices; the {enfibi-
the males to the females, and
numerous inftances ; and, as the

aba e ] bolitior
coniis i the t nporary a W LITIOTE

evinces that 1‘5:('3-’
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2. “ Round her tall Elm with dewy fingers
twine
he gadding tendrils of the adventurous Vine :

From arm to arm 1in gay feftoons fufpend

Her fragrant flowers, her graceful foliage bend

A

Swell with {weet juice her vermil orl

S
7
Ay
w
-
o |
B
pAL.
U
[P
.

Shrined 1n tranfparent pulp her pearly feed
Hang round the Orange all her filver bells,

: e B Ao | i
agrance with Helperian Ipelis;

"
i
r
—
-
—
~
e
—
et
L’
[—
—
~

. il Ll ik gy e e ey
Bud after bud her polifh'd leaves unfold,

d
So the learn'd Alche

" : B 1

[iife 1in his bright 1 €S ;

Diana’s trees. 1. £§82. The chemifls and aftronomers from

the earlieft ant the fame charadters to reprefent

the metals : ich were moft probably outlines

or abfl of lyph rures of Egypt. Thef
= 4

afterwards acquired niches in their temples, and r¢ prefented Gods

. 11 R | . nlanete = henman 43 rmy ] -
45 Wcll as metals .‘..:..] planets ! whence flver 1s called !)E.Hi-}, or

1 » 1 i 1
the moon, 1n the books of alchemy.
1 ne procel or 1 ...!.ll.]l" !».H-I...I. S LI.].'-. eI Irec 1s |!,. 15 delcripea
by Lemeri. Diffolve one ounce of pure filver in acid of nitre
r 1 1 1 L 1 ’ 1
Ery p nd maoderately {trong; mix {ol 1 with about
1' 1 1 1 [
s of diftilled w add 1 i s of mer-
: ; =2 : ¢
it remain In about vs there w
MErcury a ti f filver with y

.
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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 1in air the gas phlogiftic flies ;

Slow fhoot, at length, in many a brilliant mafs

1 1 RS o I P fliacs LA
Metallic roots acrofs the netted glafs ;

Branch after branch extend their filver ftems.

Bud into gold, and bloflom into

T
i

i
-, & 3
.

“ So fits enthron’d in vegetable pride
Imperial Kew by Thames's olitterine {1de

Obedient fails from realms unfurrow’d bring

- - i T
For her the unnam’d progeny of fprine ;
i ad o A o
1. As the mercury has a greater affinity than filver with t!

nitrous acid, the filver becomes precipitated ; and, being ¢
prived of the nitrous oxygene by the mercury, finks down i
its metallic form and luftre. 2. The attra@ion between v
and mercury, which caufes them readily to am loamate togzethe
occalions the precipitated filver to adhere to the {i rface of the
mercury in preference to any other part of the veflel. 3. The
attraction of the particles of the pr cipitated filver to each other

caufes the beginning branches to thicken and

trees and fhrubs rooted on the mercurv. For other

{tances concerning this beautiful experiment {fee Mr. Keir’s

Chemical Diétionary, art. Arbor Dianze: a work perhaps

greater utility to mankind than the loft Alexandrian Libr
the continuation of which is {6 eager

| £X - e %
\ 5 Iy €Xpected by .\I.I. wi

are occupicd in the arts, or attached to the {ciences

i = =
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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 599 i
With milder gales,and fteep with warmer fhowers.

Delighted Thames through tropic umbrage glides,

And flowers antar&ic, bending o'er his fides;

Drinks the new tints, the fweets unknown inhales,

And calls the fons of fcience to his vales. !
In one bright point admiring Nature eyes 4
The fruits and foliage of difcordant fkies, |
Twines the gay floret with the fragrant bough,
And bends the wreath round GEORG E's royal

brow.

o
=

—Sometimes retiring, from tl

3

] o
e public weal

One tmm[uil ourthe Royar. ParTNERS {teal; 610

Throueh glades exotic pals with itep lublime,

* 1. 1

Or mark the growtns o britaln s nappicr « 11Me;

o . e :
W ith beauty bloflom’'d, and with virtue biaz d,
)

o S R e £] e . ]
_\Id]h the tair Scions, that th 11C1VIC avVeE I'dls
|
1 1 ) 1 i
i Vs \tl'll- s ‘._. c hOic, LIIC 1 vl I\! | Lil I




XV. “ Syrras ! who, round earth on purple
pinions borne,

Attend the radiant chariot of the momn

—

Lead the gay hours along the etherecal hight

: bR : A1 meridi S S [ T
_-\11-"‘- on each aun 5‘1!.[.11.1!] ithower the 1gnt

SYLPHS! who from realms of equatorial dayv

g ; : il g M | . s v A T
To climes, that thudder in the polar ray

| »

From zone to zone purlue on fhifting wing,

The bright perennial journey of

L8

the J}J]'El‘-v“ :

e, 9
&

Bring my rich Balms from Mecca's hallow’d glades,

3 PERL 1 (e ; S i I B (o, B ey ;
Sweet flowers, that glitter in Arabia’s thades

N . 1 i b e S St e = . =
Fruits, whofe fair forms in bright fucceffion glow
L ! L

Gilding the banks of Arno, or of .Po

y 1 e Bl o Y e i i M e | L S M R
]'J.'.l(_'ll }k;l',\»i‘ll‘!-:_ iragrant iteam with ruby 1o
Gay China's nymphs from piétur'd vafes fip: 620

o « i i : 5L b ]

™ TR - RS | Sl PR, | sextly (PRI G B 1 43
Each {picy rind, which fultry India boafts,
Scenting the night-air round her breezy coafts :

3 = — 3 geils 13 YA o a ritsiel 1 1. 01 S 1
El-,-':-'__-, WIHoIlC Dold 1tems 1n l?!u',:?-. lberia 1)1':\‘.,

- | ARy e i Iy B
And gem with many a tint the eternal fho

Barks, whofe broad umbrage high in ether waves
O s {te ps, and s hi lden caves :

And, wh m oak exten 1s dufky {hoots
yer the rill, that bubbles from his 1

236 ECONOMY Ol Caxnro 1V,
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Beneath whofe arms, protected from the {torm,
- . » ;] . b - .,
A turf-built altar rears 1t's ruitic torm ; 640

Syrrus! with religious hands fre (hg: arlandstwine,

And deck with lavith pomp Hyceia's {hrine.
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Stamp with charm’d foot, convoke the alarmed
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From golden beds, and adamantine domes;
Each from her {phere with beckoning arm invite,

Curl’d with red flame the Veftal Forms of light.
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And win the Goddefs with unwearied vows.
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Thy ferpent-wand, and mark 1t for thy own;
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The Goppess ceafed,—and calling from afar
The wandering Zephyrs, joins them to her car;
Mounts with light bound, and craceful, as fhe

hn‘ild.—, 001
Whirls the long lafth, the flexile rein extends:
On whifpering wheels the filver axle flides,
Climbs into air, and cleaves the cryftal tides ;
Burft from 1t’s pearly chains, her amber hair
Strcams 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 leflening courfers rife in fpiral rings,
Pierce the flow-failing clouds, and firetch their
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ADDITIONAL NOTES.

NOTE I.—METEORS.

Ethereal Powers! you chafe the [hooting flars,

Or yoke the wollied lightnings to your cars.
Canto L. L 113,

Tnmn feem to be three concentric ftrata of our incum-
bent atmofphere: in which, or between them, are pro-
duced four kinds of meteors; lightning, fhooting ftars,
fire-balls, and northern lights. Firft, the lower region of
air, or that which is denfe enough to refift by the ad-
hefion 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 pro-
duced from the accumulation or defect of eletric matter
in thofe floating fields of vapour either in refpect to each
other, or in refpet to the earth beneath them, or the
diffolved vapour above them, which is conftantly vary-
ing 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




250 METEORS. Nore I

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 ap-
pears with a red light.

2, The fecond region of the atmofphere I fuppofe to
be that which has too little tenacity to {upport condenfed
vapour or clouds; but which yet 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
precipitated by cold. In this ftratum it feems probable
that the meteors called fhooting ftars are produced ; and
that they confift of eleétric fparks, or lightning, pafling
from one region to another of thefe invifible fields of acro-
aqueous folution.  The height of thefe thooting ftars has
not yet been afcertained by fufficient obfervation; Dr.,
Blagden thinks their fitvation is lower down in the at-
moiphere than that of fireballs, which he conjectures
from their {wift apparent motion, and afcribes their fmall-
nefs to the more minute divifion of the eleétric matter of
which they are fuppofed to confift, owing to the greater
refiftance of the denfer medium through which they pafs,
than that in which the fire-balls exift. Mr. Brydone
obferved that the fhooting flars appeared to him to be

as high in the atmofphere, when he was near the fummic
of mount Etna, as they do when obferved from the plain.
Phil. Tran. Vol. LXIII.

As the ftratum of air, in which thooting ftars are fup-
poled to exift is much rarer than that in which lightning

refides, and yet much denfer than that in which fre-balls
b
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are produced, they will be attratted 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 produced by their
explofion, as not to reach the lower parts of the atmo-
iphere; their quantity of light from their greater dif-
tance being fmall, is never feen through denfe air at all,
and thence does not appear red, like lightning or fire-balls.
T here are no apparent clouds to emit or to attract them,
becaufe the conttituent parts of thefe aecro-aqueous regions
may poffefs an abundance or deficiency of eleCtric matter
and yet be in perfeé reciprocal folution. And laftly
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 1t gives the appearance of
a compleat circle of fire: for thefe white trains of (hoot-
ing {tars quickly vanith, and do not {eem to fet any thing
on fire in their paflage, as feems to happen in the tranfit
of fire-balls.
A

fuppofe where the twilight ceafes to be refracted, that is,

1e {econd region or firatum of air terminates I

where the air is 3000 times rarer thanat the furface of the
earth; and where it feems probable that the common air
ends, and is furrounded by an atmofphere of inflammable
aas tenfold rarer than itfelf. In this region I believe fire-
balls fometimes to pafs, and at other times the northern
lights to exilt. 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
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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 me-
teor, or fire-ball, which was feen the 18th of Auguft, 1783,
with many ingenious obfervations and conjectures. T his
was eftimated to be between 6o and 70 miles high, and
to travel 1000 miles at the rate of abour twenty miles in
a fecond. This fire-ball had likewife a real train of light |
left behind it inits paffage, which varied in colour ; and in
fome part of its courfe gave off fparks or explofions
where it had been brighteft; and a dufky red ftreak re- |
mained vifible perhaps a minute. Philof, Tranf, Vol.
LXXIV.

Thefe fire-balls differ from lightning, and from fhoot-
ing ftars in many remarkable circumftances; as their very
great bulk, being a mile and a half in diameter; their
travelling 1000 miles nearly horizontally; their throwing

g colours from C

off fparks in their paffage ; and changin
bright blue to dufky red; and leaving a train of fire be-
hind them, continuing about a minute. They differ
from the northern lights in not being diffufed, but pafi-
ing from one point of the heavens to another in a de-
fined line; and this in a region above the crepufcular
atmofphere, where the air is 3coo times rarer than at the
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 in- |

form, may amule the reader.
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In the note on 1 123, it was fhewn that there is pro-
bably a fupernatant ftratum of inflammable gas or hydro-
gene, over the common atmofphere ; and whofe denfity
at the furface where they meet, mult be at leaft ten times
lefs than that upon which it fwims; like chemical ether
floating upon water, and perhaps without any real con-
tact. 1. In this region, where the aerial atmofphere ter-
minates and the inflammable one begins, the quantity of
tenacity or refiftance muft be almoft inconceivable; in
which a ball of elericity might pals 1000 miles with
greater eafe than through a thoufandth part of an inch of
glafs. 2. Such a ball of eletricity pafling between in-
flammable and common air would fet fire to them in a
line as it paffed along; which would differ in colour ac-
cording 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 electricity, that they muft
be attrafted ; and as they are 2 mile or more in diameter,
they muft be emitted from a large furface of eletric mat-
ter ; becaufe large knobs give larger fparks, lefs diffufed,
and more brightly luminous, than lefs ones or points, and
refit more forcibly the emiffion of the eleCtric matter.
What is there in nature can attract them at fo great a dif-
tance as 1000 miles, and fo forcibly as to detach an elec-
tric {park of a mile diameter? Can volcanos at the time
of their eruptions have this effect, as they are generally

attended with lightning ?  Future obfervations muft dif-
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cover thefe fecret operations of nature ! As a ftream of
common air is carried along with the paffage of electric
aura from one body to another ; it is eafy to conceive, tha
the common air and the inflammable air between which
the fire-ball is fuppofed to pafs, will be partially inter-
mixed by being thus agitated, and {o far as 1t becomes
intermixed it will take fire, and produce the linear flame
and branching fparks above defcribed. In this circum-
ftance of their being attracted, and thence pafling in a de-
fined line, the fire-balls feem to differ from the corufca-
tions of the aurora borealis, or northern lights, which pro-
bably take place in the fame region of the atmofphere;
where the common air exifts in extreme tenuity, and is
covered by a ftll rarer iphere of inflammable gas, ten
times lighter than itfelf,

As the ele¢tric ftreams, which conftitute thefe northern
lights, feem to be repelled or radiated from an accumula-
tion of that Auid in the north, and not atcracted 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

. Larn ] Link vhorr At A o . i : .
air through whica they sals ; as leems to hnppl‘i‘l in the

1

- l'
SRt P R o) EU s aln O,

tranfit of the fire-balls,

1

It was obferved by Dr. Prieftley that the eleétric thock

taken through inflammable air was red, in common air it

T B - 4 1
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15 bluetlh ; to thele circumitances perhaps {fome of the co-

e S Pl i) SO R e e e
lours of the northern lights may bear analogy ; though the

denfity of the medium through which light is feen muft

)
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principally vary its colour, as is well explained by Mr,
Morgan. Phil. Tranl. Vol. LXXV. Hence lightning
is red when feen through a dark cloud, or near the hori-
frangible rays cannot permeate

{o denfe a medium. But the fhooting ftars confift of

zon; becaufe the more re

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 ap-
pearances of the northern lights, as in March, 1716, all
the prifmatie colours were feen quickly to {ucceed each
other, thefe appear to have been owing to real combuftion;
as the denfity of the interpofed medium could not be fup-
pofed to change fo frequently; and therefore thefe co-
lours muft have been owing to different degrees of heat
according to Mr, Morgan’s theory of combuftion. In

Smith’s Optics, p. 69, the prifimatic colours, and optical

deceprions 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-con-
duétor. This circumftance therefore would preclude the
eleCtric ftreams from rifing above the atmofphere. But
as Mr. Morgan did not try to pafs an electric fhock
through a vacuum, and as air, or fomething containing
air, furrounding the tranfit of eletricity may be neceffary
to the production of light, the conclufion may perhaps
ftill be dubious. If however the ftreams of the northern
lights were {uppofed to rife above our atmofphere, they
would enly be vifible at each extremity of their courfe ;

—

where they emerge from, or are again immerged into the
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atmofphere; but not in their journey through the vacuum ;
for the abfence of eleétric light ina vacuum is fufficiently
proved by the common experiment of fhaking a barome-
ter in the dark; the eletricity, 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 inge-
nioufly accounted for by Dr. Franklin on principles of
electricity. He premifes the following eletric pheno-
mena: 1. That all new-fallen fnow has much pofitive
eleGricity ftanding on its {urface. 2. That about twelve
degrees of latitude round the poles are covered with a
cruft of eternal ice, which is impervious to the electric
fAluid. 3. That the denfe part of the atmofphere rifes but
a few miles high ; and that in the rarer parts of it the elec-
tric fluid will pafs to almoft any diftance.

Hence he {fuppofes there muft be a great accumulation
of pofitive eletric matter on the frefh-fallen fnow in the
polar regions 3 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 ftreams. And that many of the appearances at-
tending thefe lights are optical deceptions, owing to the
firnation of the eye that beholds them ; which makes all

afcending parallel lines appear to converge to a point.
The idea, above explained in note on 1. 123, of the

—
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exiltence of : 1ere of inflaimmable gas over th

{pl
atmofphere w'mU mmh favour thi s theory of Dr.
im; becaufe in that cale the denfe aerial atmo!
would rife a much lefs height in the polar regi

minifhing almoft to nothing at the pole itfelf; and thus

give an eafier paflage’to tllc afcent of the eleétric fluid.
And from the great difference in the fpecific ~'>'|';u"1t}'

the two airs, and the velocity of the earth’s rotation, there
muft be a place between the poles and the equator, where
the {uperior atmofphere of inflaimmable gas would ter-
minate ; which would account for thefe {treams of the

aurora bUI'Cil“: not appcal 11‘ > near the e .?'.‘.[i""_:, 31!;’; to

this that it is probable the l;‘ (tric fluid may be heavier
than the magnetic one; and will thence by the rotation
of the earth’s {urface afcend over the magnetic one by its
centrifugal force ; and may thus be induced to ride throu gh

the thin ftratum of aerial -.121“.1011:]1&'(: over the poles.

-

bia

See note on Canto II. 1. 193. I fhall have occafion
again to mention this great accumulation of inflammable
air over the poles; and to conjefure that thefe northern
lights may be produced by the union of inflammable with
common air, without the affiftance of the eletric {park
to throw them into combuftion.

‘The antiquity of the appearance of northern li ghts has
been doubted ; as none were recorded in our annals fince
the remarkable one on Nov. 14, 1574, till another re-
markable one on March 6, 1716, and the three ﬁa!]rm-i:w_
nights, which was feen at the fame time in Ireland, Ruffia,
and Poland, extending near

30 degrees of longitude and

1

from about the soth degree of

f la
Part I, S

titude over :mn!_n:‘: all the
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4

north ut'i".urc';ich. 'i here i1s however reafon to believe

them of remote antiquity 1'!'?::'.'..;:"‘. inaccurately defcribed ;
thus the following curious paflage from the B ok of Mac-

cabees, (B. Il. c. v.) s 1-'.Et_'il a defcription 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 running 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 [haking of fhields
and multitude of pikes, and drawing of {words, and caft-

ing of darts, and glittering Uf oolden ornaments and
e o o

harnefs.”

NOTE 1L.—PRIMARY COLOURS.
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Canto I. L 117,

Tue manner in which the rainbow is produced was in
fome meafure underftood before Sir Ifaac Newton had
difcovered his theory of colours. The firft perfon who
exprefsly fhewed the rainbow to be formed by the reflec-
tion of the funbeams from drops of falling rain was An-
tonio de Dominis, This was afterwards more fully and
diftin&tly explained by Des Cartes. But what caufed the
diverfity of its colours was not then underftood; it was

7
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referved for the immortal Newton to difcover that the’

f

rays of light confifted oi" feven combined colours of dif-

ferent refran '11}7.':"_'_.’, which could be "up;trratrr.i at pleafure
by a wedge of glafs. i’ mberton’s View of Newton.

1e prifmatic {pec

SlI‘ Ifaac Newton difcovered that tl

trum was compofed of feven colours in the following pro-
portions, violet 80, indigo 40, blue 60, green 6o, yel-
I

1
f all thefe colours be

low 48, orange 27, red 4s.
painted on a circular card in the proportion above

mentioned, and the card be rapidly whirled on its centre,
they produce in the eye the fenfation 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 fpeftrum and whirling them
in the fame manner.

My ingenious friend, Mr. Galton of Birmingham, af-
certained in this manner by a fet of experiments the fol-

lowing propofitions; the truth of which he had precon-
ceived from the :*.i'rr:‘;f: data.

1. Any colour in the prifmatic {pectrum may be imi-
tated by a mixture of the two colours contiguous to it.

2. If any three fucceffive colours in the prifmatic {pec-
trum are mixed, they compofe only the {fecond or middle-
moft colour.

3. If any four fucceffive colours in the prifinatic fpec-
trum be mixed, a tint fimilar to a mixture of the fecond
and third colours will b I*mtlflf‘a l, but not precifely the
fame becaufe they are not in the fame proportion.

4. If beginning with any colour in the circular fpec-

trum, you take of the fecond colour a quantity equal to
4 A - 13
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the firft, fecond, and third ; and add to that the fifth co-
lour, equal in quantity to the fourth, fifth, and fixth ; and
with thele combine the feventh colour in the proportion
it exifts in the fpectrum, white will be produced. Be-
caufe the firft, fecond, and third, compofe only the {e-
cond; and the fourth, fifth, and fixth, compofe only the
fifth ; therefore if the {feventh be added, the fame effet is
produced, as if all the feven were employed.

5. Beginning with any colour in the circular {pectrum
if you take a tint compofed of a certain proportion of the
fecond and third, (equal in quantity to the firft, fecond,
third, and fourth,) and add to this the fixth colour equal
in quantity to the fifth, fixth, and feventh, white will be
produced.

From thefe curious experiments of Mr. Galton many
phenomena 1n the chemical changes of colours may pro-
bably become better underftood ; efpecially if, as I fup-
pofe, the fame theory muft apply to tranfmitted colours,
as to refleGted ones. Thus it 1s well known, that if the

glafs of manganelfe, which is a tint probably compefed of

violet and indigo, be mixed in a certain proportion with
the glafs of lead, which is yellow, that the mixture be-
comes 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
reflected. And therefore in tranfmitted colours the fame
circumftances muft produce tranfparency,thatis, the fame
as if all the colours were tranfmitted. For the particles
which conftitute the glafs of manganefe will tranfmit red,

violet, indigo, and blue; and thofe of the glafs of lead

-
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will tranfmit orange, yellow, and green; hence all the
primary colours by a mixture of thefe glafles become
tranfmitted, that is, the glafs becomes tranfparent.

Mr. Galton has further obferved that five fuccefiive
prifmatic - colours may be combined in fuch proportions
as to produce but one colour, a circumftance which might
be of confequence in the art of painting. For if you be-
gin at any part of the circular fpeétrum above deferibed,
and take the firft, fecond, and third colours in the pro-
portions in which they exift in the fpeétrum; thefe will
compofe only the fecond colour equal in quantity to the
firlt, fecond, and third; add to thefe the third, fourth,
and fifth in the proportion they exift in the {fpectrum, and
thefe will produce the fourth colour equal in quantity to
the third, fourth, and fifth. Confequently this is pre-
cilely 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 {peétrum, with double the quantity of the third
colour, this third colour will be produced. Itis proba-
le that many of the unexpected changes in mixing co-
lours on a painter’s pallet, as well as in more fluid chemi-
cal 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 univer-
fally be produced by the combination of one prifmatic
colour, and a tint intermediate to two others. Which tint

may be diftinguifhed by a name compounded of the two

S 2
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colours, to which it is intermediate. Thus white is pro-
duced 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 exaétly coincides with the
theory and falts mentioncd by Dr. Robert Darwin of
Shrewibury in his account of ocular {pectra; who has
{hewn that when one of thefe contrafted colours has been
long viewed, a {peftrum or appearance of tm, other be-
comes vifible in the ftmcuul eye. Philof, Tranf. Vol.
LXXVI. for the year 1786.

Thefe experiments of Mr. Galton might much afiift
the copper-plate printers of callicoes and papers in co-
lours; as three colours or more might be produced by
two copper-plates. Thus fuppofe fome yellow figures
were put on by the firlt plate, and upon fome parts of
thele 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 III.——COLOURED CLOUDS,

= ¥ AT ¥ . T
e s ;"-'-.'-"CL‘F? L'G:’(L'f) e f"') [\.5.'6’:,?5 ©s 1nts aaori,
7 £ ] 2 gegn aern P Y

Lud Jire ke ari awy throne (y’rt IR TR0 it

Cantoli L

rom the rifing and fetting fun are refract-

3
1
""' ""n

pherical atmoifphere, hence the moft refran-

fe
i



low.

e
n of

has
been
f be-

Nal,

h aflift
in ¢o-
%ed by

BIUrcs
o
-

irts of
-ound
three

1

UCEa 5

INOTE il

ve. asthe violet: indico: and ble are refedted t
ol1ble rays, as the violet, indigo, and blue are reflected in
grcater quantities fﬂ.(u. 1 the morniu 2 and cvening 1K1es ;

1 { £ it = | . St ElEEs = 1Ak
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feen about the fetting fun. Hence Mr. Beouelin ob-

&
lerved that the i;;;.u_n,t.\.' ot his finger on his pocket-book
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was much bluer in the miorning and evening, when the

1 3 r
fhadow was about eight times as long as the body from

which 1t was projefted. Mr. Melville obferves, that the
1

blue rays being more refrangible are bent down in the

evenings by our atmofphere, while the red and orance
being lefs refrangible continue to pafs on and tinge the
morning and evening clouds with their colours. See

B
gy

i R 1S | ol 2 Ml T a1 Al
Prieltley’s Hiftory of Light and Colours, p. 440. But

ike thofe of water, are themfelves

blue, a blue fhadow may be feen at all times of the day,
though much more '*smm ully in the mornings and even-
ings, or h}f means of a candle in the middle of the day.
For if a fhadow on a piece of white paper is pr LJ-_liLf_d
by pl;lc:in-"r your finger between the paper and a candle i

t‘ ¢

11

day light, the fhadow will appear very blue; the s'c'l-
can 1 S 1 ] ; :

w i :, f the candle upon the other parts of the paper

:11‘;33.;‘t111|}" deepens the blue by its contraft, thefe colours

it : S : :
being oppolite to each other, as explained in note II.

Colours are produced from clouds or mifts by refrac-
tion, as well as by refleCtion.  In riding in the night over
an unequal crn:mr}' I obferved a very beautiful coloured

halo round the moon, whenever I was*covered with -a

few feet of mift, as I afcended from the vallies; which
cealed to appear when I .rofe above the mift. This I

iuppole was owing to the thinnefs of the ftratum of mift,
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in which I was immerfed; had it been thicker, the colours
refratted by the fmall drops, of which a fog confilts,
would not have pafied 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 i1s the light refleted from the
ipherical furface of the polifhed cornea, and brought to a
focus; if the obferver is placed in this focus, he fees the
1mage of the window ; if he is placed before or behind
the focus, he only fees a luminous fpot, which is more lu-
minous and of lefs extent, the nearer he approaches to
the focus. The luminous appearance of the eyes of ani-
mals in the dufky corners of a room, or in holes in the
earth, may arife in fome inftances from the fame princi-
ple; viz. the refletion of the light from the fpherical
cornea ; which will be coloured red or blue in fome de-
aree by the morning, evening, or meridian light; or by

he objets from which that light is previoufly refleéted.
In the cavern at Colebrook Dale, where the mineral tar
exfudes, the eyes of the horfe, which was drawing a cart
from within towards the mouth of it, appeared like two
balls of phofphorus, when he was above 1co yards off,
and for a long time before any other part of the animal
was vifible. In this c

ufpect the luminous appear-
ance to have been owing to the light, which had entered
the eye, being refleted from the back furface of the vi-
treous humour, and thence emerging again in parallel
rays from the animal’s eye, as it does fiom the back fur-

= c E P sl
face of the drops of the rainbow, and from the water-

drops which lie, perhaps without conta&®, on cabbage-
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leaves, and have the brilliancy of quickfilver. This ac-

counts for this luminous appearance being beft feen n .
thofe animals which have large apertures in their iris, as '
in cats and horfes, and is the only part vifible in obfcure

places, becaufe this is a better reflecting furface than any [
other part of the animal. If any of thefe emergent rays I
from the animal’s eye can be fuppofed to have been re- |
flected from the choroid coat through the femi-tranfpa-

rent retina, this would account for the coloured glare of
the eyes of dogs or cats and rabbits in dark corners. !

NOTE 1V.—COMETS.

Aarm with comet-blaze the Coteibicinn plaive
Llarm wilp comel-0laze 10E [aPPrire r-:&'in,

TPl comms Brve olimmmerine 1hroueh 1ts flver traih
The wan flars FLMMEYIng througn A ﬁ.',c"} Iraii.
- P8 < &

Canto L. 1, 133.

Taere have been many theories invented to account
for the tails of comets. Sir Ifaac Newton thinks that they
confift of rare vapours raifed from the nucleus of the co-
met, and fo rarefied by the fun’s heat as to have their
general gravitation diminifhed, and that they in confe-
quence afcend oppolfite to the fun, and from thence re-
flect the rays of light, Dr. Halley compares the light of
the tails of comets to the ftreams of the aurora borealis,
and other ele@ric efuvia. Philof. Tranf. No. 347.

Dr. Hamilton obferves, that the light of fmall ftars is
feen undiminifhed through both the light of the tails of
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comets, and of the aurora borealis, and has farther illuf- '
trated their elettric analogy, and adds that the tails of co- thEt
mets confift of a lucid felf fhining fubftance which has
not the power of refralling or reflecting the rays of light.
L fiays. G
The tail of the comet of 1744 at one time appeared “
to extend above 16 degrees from its body, and muft have e}
thence been above t‘.=.-'L'sa'}f'—{f;iu.-_r millions of miles long. by 8
And the comet of ;I'f'-ff-.‘:, acce st,E)'T to the calculations of
Dr. Halley on November the 11th, was not above one | v
femi-diameter of the earth, or lefs than 4000 miles to the 5 ot
northward of the way of the earth; at which time had the
the earth been in that part of its orbit, what might have | bel
.' been the confequence ! no one would probably have fur- oth
-.l vived to have 1'c511m'u;i the tremendous efiects. | pro
The comet of 1531, 1607, and 1682, having return-
ed in the year 1759, according to Dr. Halley’s prediction three
1 in the Fhilof. Tranf. for 170§, there feems no reafon to o th
\: doubt that all the other comets will return after their pro- ;
{ per periods. ﬂﬂ'un mers have in general .mqrm.lud n that
!- the conjecture of Dr. ] Talley, that the comets of 1532,and &
1661, are one and the fame comet, from the {imilarity i
L of the elements of their orbits, and were therefore induc- .
) ed to expect its return to its perihelium in 1589, Asthis
comet is liable to be difturbed in its alcent from the fun
by the planets Jupiter and Saturn, Dr. Mafkelyne ex- !
petied its return to its perihelium in the beginning of the }
year 1789, or the latter end of the year 1788, and cer- |
i tainly fome time before the 27th of April, 1789, which
ST prediction has not been fulfilled. Philof. Tranf, Vol.
" b LXXVI. |
1., i |
i
fh
I. 1t 8
i |
) |
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As the comets are fmall maffes of matter, and pafs in
their perihelion very near the fun, and become invifible
to us on thefe accounts in a fhort fpace of time, their
number has not yet been afcertained, and will probably
increafe with the improvement of our telefcopes. M.
Bode has given a table of 72 comets, whofe orbits are al-
ready calculated ; of thefe 60 pafs within the earth’s or-
bit, and only twelve without it; and moft of them ap-
pear between the orbits of Venus and Mercury, or nearly
midway between the fun and earth; from whence, and
from the planes of their orbits, being inclined to that of
the earth and other planets in all pofiible angles, they are
believed to be lefs liable to interfere with, or injure each
other. M. Bode afterwards inquires into the neareft ap-
proach it is poffible for each of the known comets to

e earth’s orbit. He finds that only

make towards t
three of them can come within a diftance equal to two
or three times the diftance of the moon from it: and then
adds the great improbability, that the earth fhould be in
that dangerous point of its orbit, at the inftant when a
comet, which may have been abfent fome centuries, pafies
{o rapidly paft it. Hiftoire de’Académ. Royal. Ber-

lin,* " 1792.

/
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NOTE V.—SUN’S RAYS

L™

Or give the fun's phlogiftic orb to roll.

Wi

Canto L. L 136,

Tue difpute among philofphers about phlogifton is
not concerning the exiftence of an inflammable prin-
ciple, but rather whether there be one or more inflam
mable principles. The dif¢iples of Stahl, which till
lately 1included the whole chemical world, believed in the
identity of phlogifton in all bodies which would flame or
calcine, Thedifciples of Lavoifier pay homage to a plu-
rality 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 phlogiftic or inflammable
body. At the fame time there remains a doubt whe-
ther thefe inflammable bodies, as metals, fulphur, char-
coal, &c. may not be compounded of the fame phiogif-
ton 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 che-
mical phenomena,

Some modern philofophers are of opinion, that the fun
1s the great fountain from which the earth and other pla-
nets derive all the phlogifton which they poflefs; and
that this 1s formed by the combination of the folar rays

with all opake bodies, but particularly with the leaves
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of vegetables, which they fuppofe to be organs adapted
to abforb them. And that as animals receive their nou-
rilthment from vegetables they alfo obtain in a fecondary
manner their phlogifton from the fun. And laftly 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 re-
crements of animal and vegetable bodies, thefe alfo are
{fuppofed thus to have derived their phlogifton from the
{un.

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
combuftion, and light is emitted, and that an ethereal
acid, yet undifcovered, is formed from this combuftion.

T he more probable opinion is, perhaps, that the fun is
a phlogiftic mafs of matter, whofe furface is in a ftate of
combuftion, which like other burning bodies emits light
with immenfe velocity in all directions ; that thefe rays of
light act upon all opake bodies, and combining with them
either difplace or produce their elementary heat, and be-
come 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 reduction of metallic calxes; thusin 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 flalh of light is perceived. Dr. Alexander Wil-
{fon very ingenioufly endeavours to prove that the fun is
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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. T'ranf. 1774. Of this I fhall have
occafion to fpeak again.

NOTE VI.—CENTRAL FIRES,

Round ber fiill centre tread the burning foil,
And watch the billowy Lavas, as they boil.

Cantol. 1 130.

M. De Mairan in a paper publithed in the Hiftoire
de I’Académie de Sciences, 1765, has endeavoured to
fhew that the earth receives but a fmall part of the heat
which it poffefies, 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 emanations
from the centre to the circumference renders the furface
habitable, and without which, though the fun was con-
ftantly 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 fubject are too long and too intricate to be inferted
here, but are equally curious and ingenious and carry
much conviction along with them,

— e ——
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The opmmr that the centre of the earth confifts of a
large mafs of burning lava, has been efpoufed by Boyle,
Boerhave, and many other [‘-E'.E‘lf;.-;.w.'.t:'.-.. Some of whom
confidering its fuppofed effeéts on vegetation and the for-
mation of minerals have called it a {fcond fun. There
are many arguments in fupport of this opinion. 1. Be-

o |

caufe 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 much warmer than the mlil'c'l froft, is fup-

pofed to be fultained by fome internal ditant fire. Add
to this however that from experiments made fome years

ago by Dr. Franklin, the fpring-water at Philadelphia ap-

D

peared to be of 52 of hf;:'-_t, which feems farther to con-

firm this L;I'I]P.l(ﬁi'.-, {ince the climates in INorth America are
fuppofed to be colder than thofe of Europe under fimi-
lar degrees of latitude. 2. M. 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 bt)rmm a
little warmer than at the top of the fhaft. Phil. Trant
Vol. LXIX. p. 488. In the mines in Hungary, w hich
are 500 cubits deep, the heat becomes very troublefome
when the miners get below 480 feet depth.  Morinus de
Locis fubter. p. 121. But as fome other tfutp mines as
mentioned by Mr. Kirwan are faid to poflefs but the com-
mon heat of the earth; and as the c:'uft of the globe thus
penetrated by human labour is fo thin compared with the
whole, no certain dedution can be made from thele faéts
on either fide of the queftion. 3. The warm-fprings in

.

ot ) . e R e DR R
many parts of ~ the earth at great diftance from any vol-

S, B
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canoes feem to originate from the condenfation of vapours
arifing from water which is boiled by fubterraneous fires,
and cooled again in their paffage through a certain length
of the colder foil ; for the theory of chemical {olution will
not explain the equality of their heat at all feafons and
threugh fo many centuries. See note on Fucusin Vol. I1.
See a letter on this fubject in Mr. Pilkington’s View
of Derbyfhire from Dr. Darwin. 4. From the fituations
of volcanoes which are always found upon the fummit of
the higheft mountains, For as thefe mountains have been
lifted up and lofe feveral of their uppermolt ftrata as they
rife, the loweft ftrata of the earth yet known appear at the
tops of the higheft hills; and the beds of the . volcanoes
upon thefe hills muft in confequence belong to the lowefl
ftrata of the earth, confifting perhaps of granite or bafaltes,
which were pr‘cdl.;.ccd before the exiftence of animal or
vegetable bodies, and might conftitute the original nu-
cleus of the earth, which I have fuppofed to have been
projected from the fun, hence the volcanoes themfelves
appear to be fpiracula or chimneys belonging to great
central fires. It is probably owing to the efcape of the
elaftic vapours from thefe {piracula that the modern earth-
quakes are of fuch fmall extent 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
produced thefe immenfe changes in the globe, muft have
been occafioned by central fires. 6. The very dif-

tant and expeditious communication of the fhocks of
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1 '|
{fome great earthquakes. he earthquake at Lifbon in
L-— &
. 5 * v 1 # 1 o
1755 was perceived In Scotland, 1n the Peak of Derby-
fhire, :

Pr,"ru(ﬁ’:?ﬂ:'!_: of

o

n

| in many other diftant parts of Europe. The
fic travelled with about the velocity of found,
viz. about L"'.".:'e'u-:w miles in a minute. The earthquake

in 1693 extended 2600 leagues. (Goldfmith’s Hiftory.)

“

Thefe phenomena are eafily explained if the centra 1l parts
of the earth confift of a fluid lava, as a percuffion on one
part of fuch a fluid mafs would be felt on other parts of
its confining vault, like a ftroke on a fluid containe

(4"
¥

r

b
o
—
9]

i - A e g S
bladder, which however gentle on one fide i1s percept

to the hand placed on the other; and the velocity with
which {uch a concuflion would travel would be that of
found, or thirteen miles in a minute. For further infor-
mation on this part of the fubject eader 1s referred to
Mr. Michell’s excellent Treatife on e.;r:!wqrf;:_!;»:s in the
Philof. Tranf. Vol. 'f.,!. 7. That there is a eavity at the
centre of the earth 1s made probable by the late experi-
ments on the attraction of mountains by Mr. M: afkelyne,
who fuppofed from other confiderations that the denfity
of the earth near the {urface fhould be five times lefs than
its mean denfity. Phil. Tranf. Vol. LXV. p. _-,f;c?. But
.

found from the attraction of the mountain Schehallien,

Hence if the firt

ot

rn.l

that it 1s probable, the mean c 1;'[1ﬁ1'j_.-' of the earth 1s but
double that of the hill. Ibid. p. s:

fuppofition be well founded there 'c,'r.'ru'! | appear to be a
cavity at the centre of confiderable magnitude, from
whence the immenfe beds and mountains of 1;1\';1, toad-

ftone, bafaltes, granite, &c. have been protruded. 8.
The variation ul the compals can only be accounted for

ParT L. T
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[;" fuppofing the ¢ entral parts of the earth to confift of a
luid n m'-, and that part of this flui { 1s iron, which re-

5 L e TS e o o U e e
L}l',ﬁ]'l;'"_\; a oreater degree o1 neat to oring 1t 1Nto 1ol than

olafs or other metals, remains a folid, and the vis inertie
of this fluild mafs with the iron in it, occaflions it to per-
form fewer revolutions than the cruft of folid earth over
it, and thus it is gradually left behind, and the place where
the floating iron refides 1s ;}rjinz-:{l to by the direct or re-

trograde motions of the magnetic needle. This feems to

have been nearly the opinion of Dr. Halley and M,

Euler.

O?'_;';':Lf.:':' on_fpher

17l¢ ,.n

{feems to be combined

A cerTAIN quantity of heat
with all bodies befides the fenfible quantity which gravi-
tates like the eleétric fluid amongft them. This combined
heat or latent heat of Dr. Black, when f{et at liberty by

o

fermentation, inflammation, cryftallization, freezing, or
other chemical attrattions, producing new com 7

pafies as a fluid element into the furrounding bodies. And
by thawing, diffufion of neutral falts in water, melting,
and other chemical fo/utions, a portion of heat 1s att tracted

T OO

from the bodies in the vicinity and enters into or becomes

combined with the new folutions,
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}"}(’}]{‘C 1 combinarion L,f i'[}L'L;;l:,«Z WIL dClGS, -’J{‘ L‘ilL‘i‘J{l'.kI
. - 1 ] - '.- 4 .‘ ._. ¥ = | P -
oils and acids, of alcohol and water, ot acids and water,

1 hilf3 ol 4 1, 7 o T, W
oive out heat ; whillt a /&lutien of Inow 1n water or 1n acids,

Lawr

and of neutral falts in water, attralt heat from the fur-
3 1 ) 1 | MEES v en 'y )
roundine bodies. So the acid of nitre mixed with oil of
cloves unites with it and produces a moft violent flame;
ha Bmeasd of nitremoured o fow inflantlv difolve
I..:L‘ 1ame acia oi ];;-]'_. -rlf..-ll €c On 1now .r-ll--.;L' L.iu"'\t‘)
S o) IS R I By ..]1-_--[-”.‘-
it and preduces e greate (T d grcc or Cold yot Knowil,

by which at Peterfbureh quicklilver was firft frozen in

T 1 L o e IO B o SRR e
Water may be cooled below 32° without being frozen,
if it be placed on a folid floor and fecured from agitation,

|

but when thus cooled below the fre KH” 1-r>i|1!‘ the 1:;1]1‘

acitation turns part of it fuddenly into ice, and when th

inftantly rifes as fome heat 1s eiven out 1n the act of con-

.'rl[

gelation, and the ice is thus left with the fame
gree of cold as the water had poflfefled before it was agi-
tated, but is neverthelels now combined with lefs lafent
heat,

A cubic inch of water thus cooled down to 32° mixed
with an equal gquantity of boiling water at 212° will cool
it to the middle number between ti]-:%i' two, or to 122.
But a cubic inch of ice u!:c;’fc fenfible cold alfo is but 32,

2 N
mixed with an equal quantity of boil

t fix times as much as the cubic inch o ove
nentioned, as the ice not only gain 1-

|
ble or eravitaing heat of the boiling wat 'L:-IL teracts to

allo and combines with the quantity of latent heat

or
=

which it had loft at the time of its congelation.

2
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So boiling water will acquire but 212° of

under the common preffure of the atmalp here, but the
fleam raifed from it by its expanfion or by its folution 1n
the atmofphere combines with and carrics away a pro-

digious quantity of heat which it apain parts with on 1ts

condenfation ; as is feen in common diftillacion where the
large quantity of water in the worm tub is foon heated.
Hence the evap yoration of ether on a [:‘.i’t'ﬂ]():‘.“:!.'.";E' {oon
finks the mercury below freezing, and hence a warmth
of the air in winter frequently fucceeds a thower.

When the matter of heat or f.'d]u:in._ls 1s fet at liberty
from its combinations, as by inflammation, it pafles into

the furrounding bodies, which poffefs different capacities
of acquiring their fhare of the loofe or {enfible heat; thus
sint meafure of cold water at 48 ° mixed with a pint of

boiling water at 212° will cool it to the deeree between

e

thefe two numbers, or to 154°, but it requires two pint

Q0

mealures of Llun..l.l‘.'cs' at 48° of heat to cool one pint

T
i
P

u{'\ rater 4s a Q we. 1'5 C ‘llm (‘[l er cu I.-L."IH EXperu 1" nes

I
are adduced by Dr. Black to evince the exiitence of com-
bined or latent heat in bodies, as has been explained 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 cclcbr;w:d author
himfelf.

As this doétrine of elementary heat in 1ts fluid and
combined ftate is not yet univerfally received, I {hall here
add two arguments in fupport of it drawn from different
fources, viz. from the heat given out or abforbed by the
mechanical condenfation or expanfion of the air, and per-
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}‘._‘-.l"\ Or other bodies, and irom nc analoay of the various
£ 2l

phenomena of heat with thofe of eleétricity.
i

NN SN e .
I. If a thermometer be placed in the receiver of an
S air-pump, and the air haftily exhaufted, the thermometer

will [ink fome degrees, and the glals become {teamy ; the

. : S . .
admitting a part of the air again

lEre the fame occurs in

.

This I fuppofe to be produced by the t,\'}j:m'f?_-';.: of part

tion and re-admiffion of

1 GUTINE ThHCE e€xXnay

I loon of the air, bot

warmsh . A 1.1 -

armen it; and that the air fo expanded becomes capable of at-
trating from the bodies in its vicinity a part of their heat,

at hioerty hence the vapours contained in it and the glafs receiver

are for a time colder and the fteam is precipitated. That

+1 A ik . | ire motire ] e | e }l s
it a1l {1s ll-:dlL"J WILI 1[5 moliture IQm Ine COIC QL -
calioned by its rarefaction and not fimply by the rarefac-
12 pint of tion iclelf is evident, becaufe in a minute or two the {ame

& between rarefied air will again take up the dew depofited on the

i tvo pint receiver ; and becaufe water will evaporate fooner in rare
: e T I
one :.3'|i',i tiidn 1N denic air,

: : P R, | TSPEP TP ¥ -, PRI
TIments I'here 1s a curious phenomenon [imilar to th

» of com- ferved 1n the fountain of Hiero conitructed on a large
lained by fcale at the Chemnicenfian mines in Hungary. In this
machine the air in a large veffel 15 comprefied by a co-

umn of water 260 feet high, a {top-cock st

1€n opened,

s : - 3
and as the air 1ffues out with ereat vehemence, and thus

. L LI I OO OO PO, O L R S I
IECOMES 1IMincalately greatiy L:\..l.a-.l]-.,- , 10 mMucn coia 1s
EC R s (e (e T O TR e S et AT EON e o sk
rocuced tnat the moilture rrom this 1eream or air 1s Irl( -

RS S R e i e AmA e te AR e Ta A e e
CIpitated 1n the rorm UE Hll'J“', danda 1CE 15 [Orme '-i IL'«-J]LI!J..!:_'

to the nofel of the cock. This remarkable circum-

{tance 1s defcribed at large with a plate of the machine in

; g e S SO I s - L
air, and e Philof. Tranf. Vol. LII. for 1761. p. §47.
»
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experiments of the {team 1n the exhaulted receiver being i

L'\'i" JITEA and JL—,lL-::..Ji-z-k-; Wilcn a parc or [he air 1s €x- g

ed, and the ‘{lnow 1

e

. AarA s ot -
2, dnd the extraot

1 1

NR R, o o (17 AR (P N IR Tol s R o i |
1N C !":1-'_-“!"-'.? 1![,‘|_ LNE COIO DIOALK \.11 1N adlicn

afon to conclude that when air 1s mechani- tn
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thus loft, from other bodies behind them, do not fo fud-
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in vibration ; hence it remains on 1its

tric fluid on a rubbed glafs globe, anc

becaufe there is no good condultor

Hence at every vibration more and more heat 1s acq!

FE A g, FEL
lurtace like the

|1 e {1 e,
| for the fame realon,

o take it up agaiu
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and ftands loofe upon the furface ; as in filing metals o1

rubbing glafs tubes; and thus a 11':’; y with a few {trokes

on a uml on 11is invil can make it hot enough to light

a brimmftone match; and ].e...u in {t

together heat enou; gh 1s produced to
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increafed by the new chemical combination.
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of filkk keep the body warmer than cilothes of lincn of
" = 1}
e thicknefs, nfining the heat upon the body.
A . ol m warm the iummits
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the acquired heat upon them. 3. They both give cut

S (s P B B S P s & 2 Flhair
hight 1n their paffage through air, perhaps not in thei
[‘a-m\‘.f_l,. through a vacuum. 4. 1 Dey both of them fuie

or vitrify metals. 5. Bodies after being electrized if they
are mechanically extended will receive a greater quantity

of k'zi’;i"i.l‘.iLiiF‘-", as in Dr, Franklin’s experiment of the chain

in the tankard ; the fame feems true in refpeét to heat as
C:—;i,':]di!lé'{! above. 6. Both heat and eleétricity contri-
bute to {ufpend fteam in the atmofphere by producing or

increafing the 1':pulfion 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 experi-
ments which receive an eafy and elegant explanation from

the fuppofed matter of heat, as employed in the works of
I

Bergman and Lavoifier, I think we may reafonably allow
of its exiftence as an element, occafionally c'-}r'.*.L*'“.a d with
other bodies, and occafionally exifting as a fluid, like the
electric fluid gravitating amongf(t them, and that hence it

may be I:mpa;’:n:r_’d from the central fires of the earth to

the whole 11‘.:3; and contribute to preferve the mean heat
of the earth, which in this country is about 48 degrees
but \-‘:‘.1‘[" ﬁnrn the greater or lefs effeét of the fun’s
; s

heat in different climates, fo well explained in Mr. Kir-
' I e Temperature of different Lati-
tudes. 1787. Elmfly. London,
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NOTE VIIL.—MEMNON’S LYRE
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Canto L. 1. 183.

igantic ftatue of Memnon in his temple at

Ny

THE ¢
Thebes had a lyre in his hands, which many L‘:'mhhlr WrIl-
ters affure us, founded when the rifing fun thone upon it.
Some philofophers have fuppoled that the fun’s light

e n 7 1 1 .1 1
i i

les a mechanical impulfe, and that the founds above

i ™ 1
ed. Mr. Michell con-
lance, as related by

ht an '1 colours, for this
".}:'a'. this balance which I
who threw the focus of
a laroe refletor on one extremity of it, were not con-
clufive either way, as the copper leaf of the balance ap-
proached 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

’ I

i3 I ] i 2 g e e e e P
a roafting {pit, it will revolve by intervals ; for as glafs is

a bad conduftor of heat, the fide next the fire becomes
heated fooner than the oppofite fide, and the tube be-
comes bent into a bow with the external part of the curve
towards the fire, this curve then falls down and produces
1 fourth part of a revolution of the glafs tube, which thus
1'13\-'{,]'»'(?& with intermediate paufes.
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Another alternatine motion I have feen produced by
fufoendine a olafs tube about eight inches lone with bulbs
Ll HU S d ldda AU AU L e LG iiCs 21U o ikl ullo

at each end on a centre like a fcale beam. This urious
machine is filled about one third part with pureft {pirit of
wine, the other two thirds being a vacuum, and s called
a pulle glafs, if it be placed in a box before the fire, {o
that either bulb, as it rifes, may become fhaded from the
fre. and expoled to it when it defcends, an alternate li-
bration of it is produced. For {pirit of wine in vacuo
emits fteam by a very fmall degree of heat, and this
fteam forces the fpirit beneath 1t up into the upper bulb,
which therefore defcends. It 1s probable {fuch a machine
on a larger {cale might be of ule to open the doors or win-
dows of hot-houfes or melon-frames, when the air within
them {hould become too much heated, or might be em-
IJIf_.‘-}'L'd in more important mechanical iwurl‘-uft.‘a.

On travelling through a hot {ummer’s day in a chaife

with a box covered with leather on the fore-axle-tree, I

LA
obferved, as the fun fhone upon the black leather, t

[ AN

1 3 17 4 i Mgt 5 Lo 2, i
began to open its lid, which at noon roie above a foot,

1 14 +] P R i e e | : [t %
and could not without great torce be prefied down; anc
By Tk & | 5 | e e A Tos: Gsr et (it I
which cradually cloied again as the iun dcci ned in the

o P ]
e LI T Gimenle mf1er] e | i1l Arpare S oo
evening. This I fuppofe might with {till greater facility
o il o 5
bL. L.i'-i.'il\_\'. to the i'uli_h}l-. Ol [!; Lnl']d mMeLon-Iiranics oOf

the fathes of hot-houfes.
The ftatue of Memnon was overthrown and {fawed 1n

a2 y s

two by Cambyfes to difcover its internal {tructure, and s

faid ftill to exift., See Savary’s Letters on Egypt. The
truncated ftatue is faid for many centuries to have faluted
the rifing fun with chearful tones, and the fetting fun with
meclancholy ones,

=
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Canto i P 196.

['aErE are eignteen Ipecies of Lampyris ot 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 wi
covered by the winoed males by

1 in the night.

T hey become much more lucid when they put themfelves

q aniilAd {ant 24 = + P | - %
in motion, which would {eem to indicate that theu

PRy S R i i R R MR ey o' e .
15 owine to thelr reipiration ; 1n which procels 1t i1s pro-

here is a fire-fly of the beetle-kind defcribed in the

Dict., Raifonné under the name of Acudia, which 1s faid
to be two inches long, and inhabits the Weft Indies and
Scuth 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
faw fufficiently well by one of them to

aint and fnifh one of the fig

Far =

S e | | G e | =11 2 1313 Ll 5 STl
on infeéts. The lareeflt and oldeft of them are {aid to be-
1 Qs 131

‘ iy . { i rne
come 10Ur chnes h:—:.j'} and to fhine lhikea 111-'Jr,L.1?L{ 1ear as

alled Lantern-bearers. The ufe

-~

tncy '-=_I": 4nd are thence

of this light to the infeét itfelf {eems to be that it may not

Y |
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difcovered to the world the procefs for producis

phorus ; though Brandt and Boyle were likewife faid co

have I_:rcv:uu.]'\,-' had the art of making it. It was ob-
tained from microcolmicum by evaporation in the

form of an aci 1, but has {ince been found in other ani

fubftances, as in the athes of bones, an

vegetables, as in wheat flour. Keir's Chemical Diét,

P T e e L ol
This phofphoric acid 1s,

s 1 Fith - = . S = P 1
vital air, and requires to be treated with charcoal or |
el 1 1 ok plta mye aeeilhiog ST B I>14 £
of - on to 1-:‘,.;'1'.':_,' 1t O1 ;].:1‘- air, 1t L!.-‘ n E ECOINESs a I'..niu!. Ol
o L

11111‘.1'::11 | '.-Ei..’i, !J‘ [ ,-?- 1_" .i_!::1’_.:"'_.‘.';1|_:]n,' 4 nature 'LE'_;U“ 0n

the accefs of air it takes fire {pontaneoufly, and as it burns
becomes acain united with vital air, and re-aflumes its
e aed

]
orm :lull_JhI[JJ'.w_ o iils

Ol

A AT reip T ':-[\-‘.\. Fry "-,:_- a ] ':-.i of Now com
£15 adlllllldl 'LJ.L u.'Ll[ n iccims to o e P llll [ LIOW \.(.Jl-'}‘

1 vhicrh 1 1 srnkiabla that mnhaffbarie ard 1a
buftion, in which 1t 1s probable that pholphoric acid is

| 1 = 1 S e £ | Bl e e el 1 i
produced by the union of phofphorus with the vital

L
air, {o it is alfo probable that pholphoric acid is pro-

duced 1n the " lumi-
nous 1nfetts,
marine infeéts.
light from putrid fleth

from putrid veal, and from rotten wood

OI thclr putrel \(Ction, 15 produced, and phofphorus thus
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{lowly combined with air is changed into phofphoric acid.
The light from the Bolognian ftone, and from calcined
fhells, and from white paper, and linen after having been

s

expofed for a time to the fun's light, feem to produce

either the pholphoric or fome other kind of acid from the
{fulphurous or phlogiftic matter which they contain. See
note on Beccari’s fhells, 1. 182.

There is another procefs feems fimilar to this flow
light of the fun the water fprinkled 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 1its elaftic form,
more eafily diffolves the colouring or p! b

the cloth, and produces a new acid, W‘-:- ’

: i 5 p SRt
lefs, or is wathed out of the cloth by water.

procefs of b lk achine «

uniting much vital air to marine acid by diftilling it from
111;111;43;1[1::11-, on dipping

replete with this |

1 marine acid, the C‘-'.Jlf/".'.i‘l!‘, =

matter difappears immediately, fooner indeed in cotton

than in linen. See note XX XIV.

. - ol e e o

hers 10 P 1-|| Sl aTal =t Tk el I 4914 1 = Py g 1IMaloeylr
|.quL s 4an 1T [Proceds wilch il CL DCATS ANaiogy
1

to thefe above mentioned, and that is the rancidity of
anmimal fat, as of bacon ; if bacon be hungz up in a warm
kitchen, with much falt adhering on the cutflide of it, the
fat part of it foon becomes yellow and rancid ; if it be
walhed 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 ranci i., or in very {light degrees.

Ia the former cafe I imagine the falt onthe {urface of the
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15 evanorated > day, and that in this evaporation

- 1 b | r | i
a part of the water becomes decompofed, as in bleaching,

and its vital air uniting with greater facility in 1ts unelaftic
ftate with the animal fat, III'-"J‘E".}C;: an acid, perhaps of

the phofphoric kind, which {_?-cin'_-' of a fixed nature lies
I I
1

upon the bacon, giving it the yeliow colour and rancid
tafte. It is remarkable that the }".jl‘.'_-!'a.t';':n'-:-‘ 1 marine acid
does not bleach living ammal f{ubftances, at leaft it did
not whiten a part of my hand which I for fome minutes

expoled to It.

NOTE XI.—STEAM-ENGINE.
T {’ 1ROVES ' balanced beam, of

S S S
;‘:.J 1§ L@rge [mbs, aRd nog
4 )
:

Tue expanfive force of fteam was known in fome de-
gree to the anuents ; Hero of Alexandria defcribes an ap-
plication of it to produce a rotative motion by the re-
attion of {team iffuing from a {phere mounted upon an
axis, through two fmall tubes bent into tangents, and iffu-
ing from the oppofite fides of the equatorial diameter of
the {phere, the {phere was JL.} plied with fteam by a pipe
communicating with a pan of baalmg water, and entering
the fphere at one of its poles.

A French writer about the year 1630 defcribes a me

=11

thod of raifing water to the upper part of a houfe by fill-
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chamber with fteam, and fuffering it to condenfe

C
of itfelf, but it feems to have been mere theory, as his

method was {carcely pru{:lic.‘:bh' as he delcribes it. In

1655 the Marquis of Worcefter mentions 2 method of

aifing water by fire in his Century of Inventions, but he
o |

2 - 2 ~ |} % S | g i £ : = L
feems only to have ay ailed himfelf of the ¢ xpanfive force

and not to l'..w-c known the advantages arifing from con
denfing the {team by an injeétion of L‘f..‘l water. This lat-

ter and moft important improvement {cems to have been
made by Capt. Savery fome time prior to 1698, for in
that year his patent for the ufe of that invention was con-
firmed by act of parliament.  This gentleman appears to
have been the firft who reduced the machine to prattice,
and exhibited it in an ufeful form. This method confift-

ed only in expelling the air from a vefltl by fteam, and

condenfing the fteam by an injection of cold water, which
making a vacuum, the preflure of the atmofphere forced
the water to afcend into the fteam vefiel through a pipe
of 24 to 26 feet E'_i;'i‘,, and by the admiflion of denfe fteam
from the boiler, forcing the water in the fteam-veffel to
afcend to the height \.u.u'c;{. This conftruétion was de-
fe€tive becaufe it required very ftrong veflels to refift the
force of the fteam, and becaule an enormous quantity of
fteam was condenfed by coming in contaét with the cold
water in the {team-veflel.

About, or {oon after that time, M. Papin attempted a
fteam-engine on fimilar principles, but rather more defec-
tive in its conftruction.

The next improvement was made very foon afterwards

i GILCL Yy ddlll

. --...-Jn..

by Meflrs. Newcomen and Cawley of Dartmouth, it
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conflifted in employing for the fteam veflel a hollow cy-
linder fhut at bottom and open at top, furnithed with a

pifton fliding eafily up aml down in it, and made tight by
oakum or hemp, and covered with water. This pifton
1s fulpended by chains from one end of a beam, moveable
upon an axis in the middle of its length, to the other end
of this beam are {ufpended the pump-rods.

The danger of burfting the veflels was avoided in this
h the water was to be raifed it

machine, as however higl

was not neeefiary to increafe the denfity of the fteam, but
only to enlarge the diameter of the cylinder.

Another advantage w.u, that the cylin

ler not being
made fo cold as in Savary’s method, much lefs {team was
loft in filling it after each condenfation.

The machine however ftill remained imperfe&, for the
cold water thrown into the cylinder acquired heat from
the fteam it condenfed, and being in a vefiel exhaufted

= [ | Sl |

of air it produced fteam itfelf, which in part refilled the

altion of the atmofphere on the pifton; were this reme-
died by throwing in more cold water, the defiruction of
fteam in the next filling of the C‘.ﬁu'_, would be pro-
portionally increafed. It has therefore in practice been
v11
]

found advifeable not to load thefe engines with columns

(J.r ‘ater w Lu_’ 1N g more than {feven ‘}"”.'.u'a .~'=5' each 1&1"‘..

1 11

inch of the area of the pifton. The bulk of water, when
converted
Watt, then of Glafgow, in 1764, determined it to be
about 1800 times more rare than water. It {foon occur-
red to Mr. Wate that a perfect engine would be that in
which no fteam fhould be condenfed in filling the cylin-

ParT 1. U

into fteam, remained unknown untl Mr. J.
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der, and in which the fteam fhould be fo perfeclly cooled
as to produce nearly a perfect vacuum.

Mr. Watt having afcertained the degree of heat in
which water boiled in vacuo, and under progreffive de-
orees of preflure, and inftructed by Dr. Black’s difcovery
of latent heat, having calculated the quantity of cold wa-
ter neceflary to condenfe certain quantities of fteam fo far
as to produce the exhauftion required, he made a com-
munication from the cylinder to a cold veffel previoufly
exhaufted of air and water, into which the fteam rufhed
by its elafticity, and became immediately condenfed. He
then adapted a cover to the cylinder, and admitted fteam
above the pifton to prefs it down inftead of air, and in-
itead of applying water he ufed oil or greafe to fill the
pores of the oakum, and to lubricate the cylinder.

He next applied a pump to extrat the injettion wa-
ter, the condenfed fteam, and the air, from the conden{-
ing veflel, every ftroke of the engine.

To prevent the cooling of the cylinder by the contatt
of the external air, he furrounded it with a cafe contain-
ing {team, which he again proteted by a covering of
matters which conduct heat flowly.

This conftruction prefented an eafy means of regulat-
ing the power of the engine, for the fteam being the aét-
ing 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 ftroke, and confequently the
engine can act with exaltly the neceflary degree of
energy.

Mr. Wart gained a patent for his engine in 1768, but
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the further profecution of his defigns were delayed by
other avocations till 1775, when in conjunétion with N‘Ir,
Boulton, of Soho, near Birmingham, numerous expe

ments were made on a large fcale by their united inge-
nuity, and great improvements addtd to the machinery,
and an act of parliament 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 eighteen inches diameter, and upwards of 100 fathom

or 600 fect 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 81,000 pounds 80 fect highin a minute,
which 1s c:]unl to the combined aétion of 200 good
horfes.  In Newcomen'’s engine this would have requir-
ed 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 aéts, and a vacuum is made, alternately
above and below the pifton, the power exerted is double

1

to what the fame cylinder would otherways produce, and
further augmented by an inequality in the length of
the two ends of the lever.
'l'ia::;'i- gentlemen have alfo, by other contrivances, ap-
ied their engines to the turning of mills for almoft every

P o | N e ? R
P ‘}u*. e, of which that great pile of machinery, the Albion

Mill, is a well known inftance. Forges, flitting mills,

Uz




20% RGOS T, Note XIIL

F

and other great works are erected where nature has fur-
nithed no running water, and future times may boaft
that this grand and ufeful engine was invented and per-
fected in our own country.

Since the above article went to the prefs, the Albion
Mill is no more; it is fuppofed to have been {et on fire
by interefted or malicious incendiaries, and is burnt to
the ground. Whence London has loft the credit and the
advantage of poflefling the moft powerful machine in the

world !

NOTE XIL.—FROST.

In phalanx firm the fiend of Froft affuil

Canto L. 1. 439.

T ut caufe of the expanfion of water during its conver-
fion into ice is not yet well afcertained, it was fuppofed
to have been owing to the air being fet at liberty in the act
of congelation, which was before diflolved in the water,
and the many air bubbles in ice were thought to counte-
nance this opinion. But the great force with which ice
expands during its congelation, {o as to burlt iron bombs
and coehorns, according to the experiments of Major
Williams at Quebec, invalidates this idea of the caufe of
it, and may fome time be brought into ufe as a means of
breaking rocks in mining, or projecting cannon-balls, or

for other mechanical purpofes, if the means of producing

.....
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congelation fhould ever be difeovered to be as eafy as the
means of producing combuftion.

MTr. de Mairan attributes the increafe of bulk of frozen
water to the different arrangement of the particles of it
in cryftallization, as they are conftantly joined at an angle
of 60 degrees; and muft by this difpofition he thinks oc-
cupy a greater volume than if they were parallel. He
found the augmentation of the water during freezing to
amount to one-fourteenth, one-eighteenth, one-nineteenth,
and when the water was previoufly purged of air to only
one-twenty-fecond part. He adds that a piece of ice,

which was-.at firlt only cne-fourteenth part fpecifically

T
11ern
L4l

ter than water, on being expofed fome days to the

froft became one-twelfth lighter than water. Hence he
thinks ice by being expofed to greater cold ftill 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 Mufchus in the fecond part
of this work.

This expanfion of ice well accounts for the greater
mifchief done by vernal frofts attended with moiiture,
(as by hoar-frofts,) than by the dry frofts called black
frofts. Mr. Lawrence in a letter to Mr. Bradley com-
plains that the dale-mift attended with a froft on May-
day had deftroyed 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 ftone’s
throw from his own on a higher fituation, being above the

I".S
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dale-mift, had received no damage. Bradley, Vol. 1L
p. 232
Mr. Hunter by very curious experiments difcovered

that the living principle in fifh, in vegerables, and even in

€

Phil. Tranf. There can be no doubt but that the exer-
tions of animals to avoid the pain of cold may produce 1n
them a greater quantity of heat, at leaft for a time, but
that vegetables, eggs, or feeds, fhould pofiels fuch a quality
is truly wonderful. Others have 1mag ined that ammals
poflefs a power of preventing themfelves from becoming
much warmer than g8 degrees of heat, when immerfed 1n
an atmofphere above that degree of heat. It is true
that the increafed exhalation from their bodies will 1n
fome meafure cool them, as much heat is carried off by
the evaporation of fluids, but this is a chemical not an
animal procefs. The experiments made by thofe who
continued many minutes in the air of a room heated fo
much above any natural atmofpheric heat, do not lcem
conclufive, as they remained in it a lefs time than would
have been neceffary to have heated a mafs of beef of the
fame magnitude, and the circulation of the blood in living

animals, by perpetually bringing new fupplies of fluid to

the fkin, would prevent the external furface from becom-
ing hot much fooner than the whole mafs. And thirdly,
there appears no power of animal bodies to produce cold
in difeafes, as in fcarlet fever, in which the increafed ac-
tion of the veflels of the fkin produces heat and contributes
to exhauft the animal power already too much weakened,

€«
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It has been thought by many that frofts meliorate the
oround, and that theyare 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 en-
larging 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 atmofphere, and by its felf-attraction, called
Jetting 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
ceneral falubrity of frofty feafons the bills of mortality are
an evidence in the negative, as in long frofts many weakly
and old people perifh from debility occafioned by the
cold, and many claffes of birdsand other wild animals are
benumbed by the cold or deftroyed by the confequent
fcarcity of food, and many tender vegetables perifh from
the degree of cold.

I do not think it fhould be objected to this doctrine
that there are moift days attended with a brifk cold wind
when no vifible ice appears, and which are yet more dif-
agreeable and deftruttive than frofty weather. For on
thefe days the cold moifture, which is depofited 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 difagrecable fenfations and in-
{alubrious effeéts belong to the caufe above mentioned,
viz. the intenfity of the cold. Add to this that in thele
cold moift days, as we pafs along or as the wind blows

upon us, a new fheet of cold water is as it were perpetu-
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ally applied to us and hangs upon our bodies, now as wa-

1s 8oo times denfer than air and is a much better con-
ductor of heat, we are ftarved with cold like thofe who
90 into a cold bath, both by

the great number of particles
in contaét with the fkin and their greater facility of re-
ceiving our heat.

neverthelefs be true that fnows of long duration

It may

in our winters may be lefs I"_i'l']OLb to vegetation than

~

rreat rains and fhorter frofts, for two reafons. 1. Becaufe

u

a
1

great rains carry down man y thoufand pounds worth of

the beft part of the manure off the lands into the fea,

whereas {now 3 flolves more gradually and thence carries

es
away lefs from the land ; any one may diftinguith a fhow-
flood from a rain-flood by the tranfparency of the water.
Hence hills or fields with confiderable inclination of fur-
1

sedbridd Banlanoladd
ace {hould be ploughed

o worizontally that the furrows may
ftay the water from- thowers dill it depofits its mud.
2. Snow protelts vegetables from the feverity of the froft,
fince it is always in a ftate of thaw where it is in contaét

1 1

with the earth; as the earth’s heat is about 48° and the

ing {now is 3:’ the vegetables between

them are kept in a degree of heat about 40, by which

many of them are preferved. See note on Mufchus,
Part 11, of this work,
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NOTE XIIL.——ELECTRICITY.

YA fromz each doint cerulean [uffres elea
Cold from each point cerulean iuftres gleam.

Canto 1. 1.339.

ELECTRICPOITINGTS,

Tuere 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 term-
ed ftriking diftance; now as it is well known that accu-
mulated eleéricity 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
points, and the lefs liable to become rufty the better, as it
would take off the lightning while it was {till at a greater
diftance, and by that means preferve a greater extent of
building : the very extremity of the point (hould be of
pure filver or gold, and might be branched into a kind
of brufh, fince one fmall point cannot be fuppofed to re-
ceive 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, projecting from one part of it, the eletric fluid
will be feen in the dark to pafs off from this point, fo long
as the ball is kept fupplied with eletricity. The reafon
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298 ELEESTRICITY. Note XIIIL.

of this is not difficult to comprehend, every p
electric atmofphere which furrounds the infulated ball
attratted to that ball by a large furface of it, wherea
the electric atmofphere which is near the extremity of the
needle is attracted to itonly by a fingle point, in confe-

quence the particles of ele€tric matter near the furface of
the l ll approach towards it and ;*u:‘-' off by their greater

._r-.mvitglm;n the particles of ele€tric matter over the point

of the needle in a continued ftream.

~

Something like this happens in refpect to the diffufion
of o1l on water from a p:_f:i;[-; d cork, an experiment which
was many years ago fhewn me by Dr. Franklin; he cut a
piece of cork about the fize of a letter-wafer and left on

one edge of it a point about a fixth of an inch in length

proj jecting as a tangent to the circumference. This was

g
dipped in oil and thrown on a pond of water and conti-
nued to revolve as the oil left the point for a great many
minutes., The oil defcends from the float] ing cork upon
the water being diffufed upon it without fri¢tion and per-

=

out contact ; but its going off at the point fo

haps wi
forcibly as to make that cork revolve in a contrary direc-
tion {eems anal gous to the departure of the electric fluid
from points.

Can any thing fimilar to either of thefe happen in re-
fpect to the earth’s atmofphere, and give occafion to the

breezes on the tops of mountains, which may be confider-

ed as points on the carth’s circumference ?
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FAIRY-RINGS.

There is a phenomenon fuppofed to be electric wl hich
et unaccounted for, I mean the Fairy-rings, as they are
m'lui {o often feen on the grafs. The numerous fafhes
of lightning which occur every fummer are, 1 bum €,

generally ¢ lifcharged on the earth, and but feldom (if ever)

from one cloud t o another. Mouft trees are the moft

frequent conductors of thefe flathes
wood that innumerable

of lightning, and 1

am informed by pulml ers of
trees are thus cracked and injured. At other times larger

parts or prominences of clouds cL_r,'-:-.-.‘-.u;'Lli}-' ['1 king as they

1 150 1
move along, are difcharged on the moifter parts of
orafly plains. Now this knob or corner of a cloud in

being attracted by the earth will become nearly cylindri-

1. a¢ loofe wool would do when drawn out into a thread,

Cdl, ac

and will ftrike the earth with a ftream of eleltricity per-
haps two or t
ele€tricity « difplaces the air it pafies through, 1t is plain no
part of the grafs can be burnt by it, but juft the external
ring of this cylinder w here the grafs can have accefs to

the air, {ince without air nothing can be calcined. This
earth after having been 1o calcined becomes a richer foil,

yrafs for many years mark

and cither fungules or a bluer g
the place. i hat li_-_-_s
1s evinced by the loud crack that fucceec

ing to the fides of the aerial vacuum clapj

when the lightning is withdrawn. ‘That nothing will cal-

cen yards in diameter. Now, as a ftrcam of

hining -\i'.'.pi.'u.‘cn the air in 1ts }:‘.ﬂu;;e
Is 1t, which 1s ow-

nng f'l'f_’_L‘[inL*I‘
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cine without air is now well underftood from the acids

.produced in the burning of phlogiftic fubftances, and n 1ay
be a;_;i'ctnhlv fec 1} fufpending a paper on an iron prong
and putting it into the centre of the blaze of an iron fur-
nace; it may be held there fome feconds and m 1ay 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 contaét with the air. I Lnuza‘ fome

.

circles of many yards diameter of this kind near Foremark

in Derbythire, which annually produce l:.z';:'f.; W

hite fun-

gufes and ftronger grafs, and have done fo, I am inform-
ed, above thirty years, his increafed f:i'tifi[}' of th

e
ground by calcination or ch:z:';'Iszv and its continuine to

operate fo many years, is well worth the attention of the

farmer, and thews the ufe of paring and burning new tur

1na '“-hltlu\-s which "'{AIL‘L"' its effect not fo much E\}?
the alhes of the ve oetable fibres as s by charri ing the foil
which adheres to them,

~

Thefe fituations, whether from emine

ture, which were pro;"--_'-." once to attract and difcharge a
thunder-cloud, are more liable ac gain to experience the
fame. Hence many fairy-rings are often feen near eacl
other either without t interfecting each other, as I 1".1',3- this

fummer in a garden in Nottinghamfhire, or interfecting

in the Edinb, Tranf. Vol II. p. 3.
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NOTE XIV.——BUDS AND BULB

' g I SR ([ IO Setis (ERSESSEN R B
IHWhere dwell my verelalive yYealns Genume a
o S T SR Do e IS RUR. Ry G IR D L
In buds imprifon’d, or in bulbs intem?’d.
W,
Canxto L. L 450.

A TreE is properly fpeaking a family or fwarm of buds,
each bud being an individual met, for if one of thefe
buds be torn or cut out and planted in the ecarth with a
glafs cup inverted over it to prevent its ex halation from

b:.lng at firft greater than 1ts power of abforption, it will
produce a tree {imilar to its parent ; each bud has a leaf,
which is its lungs, appropriated to it, and the '.w..!,*.'k of the
trec s a congeries of the roots of thefe individual buds,
whence oldhollow trees are often feen to have (ome branches
flourifh with vigour after the internal wood is almoft en-
tirely decayed and vanifhed. According to this idea Lin-
neus 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 t;‘11'11:—]3'.1rt. Phil. Bot.
p. 39- Hence it appears that vegetables have two me-
thods of propagating themfelves, the oviparous as by feeds,
and the viviparous as by thr‘ir buds and bulbs, and that
the individual plants, whether from feeds or buds or bulbs,
are all annual productions like many kinds of infects as the

filk-worm, the parent perifhing in the autumn after hav-

ing produced an embryon, which lies in a torpid ftate

during the wintr:r, and is matured in the fucceeding fum-

mer. Hence Linneus names buds and bulbs the winter-

—
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cradles of the plant or hybernacula, and might have given
the fame term to feeds. In warm climates few plants pro-
duce buds, as the vegetable life can be compleated in one
fummer, and hence the hybernacle is not wanted ; in cold
climates alfo fome plants do not produce buds, as phila-
delphus, frangula, viburnum, ivy, heath, wood-nightfhade,
rue, geranium.

The bulbs of plants are another kind of winter-cradle,
or hybernacle, adhering to the defcending trunk, and are
found in the perennial herbaceous plants which are too
tender to bear the cold of the winter. The production
of thefe fubterrancous winter lodges, is not yet perhaps
clearly underftood, they have been diftributed by Linneus
according to their forms into fcaly, folid, coated, and
jointed bulbs, which however does not elucidate their
manner of prodution. As the buds of trees may be truly
efteemed individual annual plants, their roots conftituting
the bark of the trees, it follows that thefe roots (viz. of
each individual bud) fpread themfelves over the Ilaft
year’s bark, making a 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 I fup-
pofe to happen in fome herbaccous plants, that is,
a new bark 1s annually produced over the old root, and
thus for fome years at leaft the old root or caudex increafes
1n fize, and puts up new ftems. As thefe roots increafe
in fize the central part I fuppofe changes like the internal
wood of a tree and does not poffefs any vegetable life, and
therefore gives out no fibres or rootlets, and hence ap-
pears bitten off, as in valerian, plantain, and devil’s-bis.
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Note XIV. BUDS AND BULBS. 203

And this decay of the central part of the root I fuppofe
has given occafion to the belief of the root-fibres drawing
down the bulb fo much infifted on by Mr. Milne 1n his
Botanical Diétionary, Art. Bulb.

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 pro-
bable that all bulbous roots properly fo called perifh an-
nually 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 1s the flowering bulb, but befides
this there are other {mall new bulbs produced between
the coats of this large one but from the fame caudex, (or
circle from which the root-fibres {pring;) thefe {mall
bulbs are leaf-bearing bulbs, and renew themielves annu-
ally with increafing fize till they bear flowers.

Mifs
experiment: She took a fmall tulip-root out of the earth

— favoured me with the following curious

b=
o

when the green leaves were {ufficiently high to thow 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 be-
neath defcending an inch into the water by procefies from
the caudex, the old bulb in fome weeks intirely decayed ;
on diffefting 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 feparate

from the flower-ftem by a few fhrivelled ceats but ad-

hered to the caudex. Whence fhe concludes that thele

—
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O

laft were off-fets or leaf-bulbs which fhould have been
{een 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 florifls 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 elonga-
tion of the caudex without any new flower-bulbs.

By repeated diflections fhe obferves that the leaf-bulbs
or off-fets of tulip, crocus, gladiolus, fritillary, are re-
newed in the fame manner as the flowering-bulbs, con-
trary 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. Inex-
amining tulip, iris, hyacinth, hare-bell, the new bulb was
invariably found Zefween 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 {pring.

Hence it is probable that the bulbs of hyacinths are
renewed annually, but that this is performed from the
caudex wichin the old bulb, the outer coat of which does

change is not {o apparent. But I believe as foon as the
o l K

flower is advanced the new bulbs may be feen on dif-
{eftion, nor does the annual increafe of the fize of the
root of cyclamen and of aletris capenfis militate againft
this annual renewal of them, fince the leaf-bulbs or off-
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Note XV. SOLAR VOLCANOES. 308

fets, as defcribed above, are increafed in fize as they are
annually renewed. See note on orchis, and on anthox-
anthum, in Vol. II, of this work,

NOTE XV.—-SOLAR VOLCANOES.

From the deep craters of bis realms of fire
The whirling fun this ponderous planet burld,
Canto I L 14.

Dr. ALexanpeErR WiLsow, Profeflor of Aftronomy at
Glafgow, publithed a paper in the Philofophical Tranf-
actions for 1774, demonftrating 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 fur-
face. One of thefe cavities he found to be about 4000
miles deep and many times as wide. Some objetions
were made to this doctrine by M. De la Lande in the
Memoirs of the French Academy for the year 1976,
which however have been ably anfwered by Profeflor
Wilfon in reply to 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 terraque-
ous globe.” Now that thefe cavities are made in the
fun’s bedy by a procefs of nature fimilar to our earth-
quakes does not feem improbable on feveral accounts,
1. Becaufe from this difcovery of Dr. Wilfon it appears

xr
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volcanoes in the fun, or, as Dr.

Wilfon calls them, “eructations of matter more luminous

than that which covers the {fun’s furface.
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hat {1irfara warld nat |‘..-\.,-‘-.-~.|-f : he {in
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explofion, and would therefore move round
the fun in the fame direction in which the
its axis, and perform elliptic orbits. 4. All the plan
would move the fame way round the fun, fron

motioh acquired at leaving its furface, but

11 » n 2
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1 e ] 1 :

of the part, where they were thrown out, fiom the fun’s
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have much more eccentric orbits, as th

ey would partake

fo much lefs of the fun’s rotatory motion at tT‘.f: time they

E_).;rtu from his furface, and would therefore be carried

further from the fun by the v locity they hrtd gained by
> exnlofi vhich epief: !

the explofion which ejected them, and become comets,

5. They would all obey the fame laws of

motion in their

revolutions round the fun : this had heen detarmned 1
. k. ue iu 1y tils 1 LCCH dlermined L'r
aftr I rs. 'who have demorfirased shar
ronomers, wiho have demonftrated that they move
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through equal areas in equal times. 6. As their annual
periods would depend on the height they rofe by the ex~
plofion, thefe would differ in them all. 7. As their di-
urnal revolutions would depend on one fide of the ex-
ploded 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 pmportiun to
their annual periods. Now as all thefe circumlitances
coincide with the known laws of the planetary fyftem,
they ferve to ftrengthen this conjecture.

This coincidence of fuch a variety of circumftances in-
duced M. de Buffon to fuppofe that the plancts were all
ftruck off from the fun’s furface by the impact of a large
comet, fuch as approached fo near the {un’s difk, and with
fuch amazing velocity in the year 1680, and is expected
to return in 2255. But Mr. Buffon did not recollect
that thefe comets themitlves are only planets with more
eccentric orbits, and that therefore it muft be afked, what
had previoufly ftruck off thefe comets from the fun’s
body ? 2. That if all thefe plancts were ftruck off from
the fun at the fame time, they muflt have been fo near as
to have attra@ed each other and have formed one mafs.
3. That we fhall want new caufes for feparating the fe-
condary planets from the primary ones, and muft there-
fore look out for fome other agent, as it does not appear
how the impulfe of a comet could have made one planet
roll round another at the time they both of them were
driven off from the furface of the fun.

If it fhould be afked, why new planets are not fre-
quently ejected from the fun ? it may be anfwered, that
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after many large earthquakes many vents are left for the
elaftic vapours to efcape, and hence, by the prefent ap-
pearance of the {urface of our earth, earthquakes pro-
digioufly larger than any recorded in hiftory have exifted;
the fame circumftances may have affeCted the fun, on
whofe furface there are appearances of volcances, as de-
{cribed above. Add to this, that fome of the comets, and
even the georgium fidus, may, for ought we know to the
contrary, have been emitted from the fun in more modern
days, and have been diverted from their courfe, and thus
prevented from returning into the fun, by their approach

to fome of the older planets, which is fomewhat counte-

nanced by the opinion feveral philofophers have main-
tained, that the quantity of matter of the fun has de-
[ )

creafed. Dr. Halley obferved, that by comparing the
proportion which the periodical time of the moon bore to
that of the fun in former times, with the proportion be-
tween them at prefent, the moon is found to be fome-
what accelerated in refpet to the fun. Pemberton’s View
of Sir Ifaac Newton, p. 247. And fo large is the body
of this mighty luminary, that all the planets thus thrown
out of it would make fcarce any perceptible diminution
of it, as mentioned above. The cavity mentioned above,
as meafured by Dr. Willon of 4000 miles in depth, not
;_ﬁcnetr;tting an hundredth part of the fun’s femi-diameter ;
and yet, as its width was many times greater than its depth,

was large enough to contain 2 greater body than our ter-

reftrial world.
I do not mean to conceal, that from the laws of gra-
vity unfolded by Sir [faac Newton, fuppofing the {un to

X 3
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be a {phere and to have no progreflive motion, and not
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the planets from 1t, that luch planets muit return into
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the fun. The late Rev. William Ludlam, of Ler

,.
f

whofc cenius never met with reward equal to 1ts merits,

1n a letter to me, dated January, 1787y, after having {hewn,
as mentioned above, that }-‘-..m----._, fo pm"._-;a;-;.l from the
fun would return to it, adds, ¢ That a body as large as
¢ the moon fo prﬂ-itftui, would difturb the motion of the
¢ earth in its orbit, is certain; but the calculation of fuch

¢ difturbing forces 1s difficult. The body in fome cir-

» 1° 1 1
£ CLIETJ{Ll‘.IICUS 1]'1'1\_}’.‘.1 become a L‘.CL‘]il".t‘ ﬂl’ltl both move

¢ round their common centre of gravity, and that centre
“ be carried in an annual orbit round the fun.”

There are other circumftances which might have con-
curred at the time of fuch fuppofed explofions, which
would render this idea not impoflible. 1. The planets
might be thrown out of the fun at the time the fun itlelf
was 1']EJ]H from chaos, and be attracted by other {uns in
their vicinity rifing at the fame time out of chaos, which

would prevent them from returning into the fun, 2. The

new planet in its courfe or afcent from the fun, might
S o g SRR B G Al i S % g Ve
c‘:&[:i'-.k_.L and ¢ject a latellite, or perbaps more than one,

I.Ll L 1S LJr 1[S couric Dene arecre return inta

)
the fun. ";. It more planets at the fame
time from the fun, they might attra¢t and diflurb each

SRt Bl o D3 Ty L I ' o gyt M T e eE
OLOCTS cournic at tae time they eIt the body or the iun, or

19
very foon afterw ards, when ;,_.:1 would be {o much nearer
.}
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NOTE XVI.—CALCAREOUS EARTH.

7
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Canto 1. L 34.

From having obferved that many of the higheft moun-
ains of the world confift of lime-ftone replete with fhells,
am! that thefe meuntains bear the marks of having been
res from the interior parts of
{ eplete with fhells is found

the globe; an lul: _{tone replete with f(hells 1s f

LAY o
lifted up by {ubterr

at the bottom of many of our deepeit mines, I":-f‘,lr: 11‘-::_5 i<

fophers have con cluded that the nucleus of the earth was
for many ages covere ! with water which was peopled w ith
its adapted animals ; that the fhells and bones of thefe
animals in a long feries of time produced folid ftrata in the

1

ng the origl

nal nucleus.

ocean {urrounc
Thefe ftrata confift of the accumulated exuvi

fith, the animals perithed age after age, but their fhells
remained, and in progreflion of time produced the amaz-
';_

3 < 11 "1 e Fane which almoft cover t
ing quantities of lime-ftone which aimoit cover the

Other marine animals called coralloids raifed walls and

T ccna? g o L e e e e
even 1 (j1lilrt.i:1u oy I!J-' coneceries Oor thelr CaiCarcotis ]I-L.':I.H
tations; theic 'E','L'l';Zt'iliii.ii_"..l\';r coralline rocks make lome
T A | c o spar 1o . .
s of the Southern Ocean highl s appedrs
! N it S 1- L P T -
11 the 1ournais ('r{--‘-t}'t- wO0K. i'J".Il"\_'\rI: Ll l tne
- i ¢ o ] I £ .
immenfe ftrara of lime-{tone, both n reipect to thell ex-
nt and th vefe  fq ~ad f ] ”'-i‘ of 1
tent and thicknets, 1ormnmcd [rom thele 40Cls O 1S,

—
14}

philofophers have been led to conclude, that much of th

-
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water of the fea has been converted into calcareous earth
by paffing through their organs of digeftion. The for-
mation of calcareous earth feems more particularly to be
an animal procefs as the formation of clay belongs to the
vegetable economy ; thus the fhells of crabs and other tel=
taceous fith are annually reproduced from the mucous
membrane beneath them; the fhells of egos are firft a
mucous membrane, and the calculi of the kidneys and
thofe found in all other parts of our fyftem which fome-
times contain calcareous earth, feem to originate from in-
flamed membranes; the bones themfelves confift of cal-
careous earth united with the phofphoric or animal acid,
which may be feparated by diffolving the athes of calcined
bones in the nitrous acid; the various fecretions of ani-
mals, as their faliva and urine, abound likewife with cal-
careous earth, as appears by the incruftations about the
teeth and the fediments of urine. It is probable that
animal mucus is a previous procefs towards the formation
of calcareous earth; and that all the calcareous earth in
the world which is feen in lime-ftones, marbles, fpars,
alabafters, marls, (which make up the greateft part of the
earth’s cruft, as far as it has yet been penetrated,) have
been formed originally by animal and vegetable bodies
from the mafs of water, and that by thefe means the folid
part of the terraqueous globe has perpetually been in ar
increafing ftate, and the water perpetvally in a decreal-
ing one.

After the mountains of fhells and other recrements of
aquatic animals were eievated above the water the upper

heaps of them were gradually diffolved by rains and dews

?\‘Cﬂ-—
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and oozing through were either perfectly cryftallized in
fmaller cavities and formed calcareous {par, or were im-
perfectly cryftallized on the roofs of larger cavities and
produced f{talactites ; or mixing with other undifiolved
fhells beneath them formed marbles, which were more or
lefs cryftallized and more or lefs pure ; or laftly, after being
difiolved, the water was exhaled from them in fuch a man-
ner that the external parts became folid, and forming an
arch prevented the internal parts from approaching each
other fo near as to become {folid, and thus chalk was pro-
duced. I have fpecimens of chalk formed at the root of
feveral ftalactites, and in their central parts: and of other
ftalactites which are hollow like quills from a fimilar
caufe, viz. from the external part of the ftalactite harden-
ing firflt by its evaporation, and thus either attraCting the
internal diffolved particles to the cruft, or preventing
them from approaching each other fo as to form a folid
body. Of thefe I faw many hanging from the arched
roof of a cellar under the high ftreet in Edinburgh.

If this diffolved lime-flone met with vitriolic acid it
was converted into alabalter, parting at the fame time
with its fixable air. If it met with the Auor acid it be-
came fluor; if with the filiceous acid, flint; and when
mixed with clay and fand, or either of them, acquires the
name of marl. And under one or other of thele forms
compofes a great part of the folid globe of the earth,

Another mode in which lime-flone appears is in the
form of round granulated particles, but flightly cohering
together ; of this kind a bed extends over Lincoln heath,
perhaps twenty miles long by ten wide. The form of this
calcareous fand, its angles having been rubbed off, and the
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flatnefs of its bed, evince that that part of the country

was fo formed under water, the particles of fand having

thus been rounded, like all other rounded pebbles. This

round form of calcareous fand and of other larger peb-

bles is produced under water, partly by their being more

or lefs foluble in water, and hence the angular parts
{

~ 1

come diffolved, firft, by their expoling a larger fi

the aéion of the menftruum, and {fecondly, trom their at-
trition againft each ot her by the {ireams or - tides, for a
oreat length of time, fucceffively as they were colleéted,
and perhaps when fome of them lm;l not acquired their
hardeft {tate.

This calcareous fand has generally been called ketton-
ftone and believed to refemble the fpawn of fifh, it has

acauired a form fo much rounder than filiceous fand from

a2

its being of fo much {ofter a texture and alfo much more
foluble in water. There are other foft calcareous ftone
called tupha which are depofited from water on mofles, as
at Matlock, from which mofs E: is probable the water
may receive fomething which induces it the readier to par
with its earth,

In fome lime-ftones the living animals feem to have
been buried as well as their fhells during fome great con-
vulfion of nature, thefe fhells contain a black coaly fub-
ftance within them, in others fome £_~.f:-‘=.-‘>;ii‘i.'m or volatile
al!i'.‘a?.i from the bodies of the dead animals remains mixed
with the ftone, which is then called liver-ftone as it emts
a ﬁJl;_:i'.r.lrr.m:; {mell on being ftruck, and there is a ftratum
abour fix inches thick extends a confiderable way over

1 afl T o

the iron ore at \'\-"ingm‘worti: near Chefterfield in Derby-
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3

fhire, which feems evidently to have been formed from

the fhells of frefh-water mufcles.

There is however another fource of calcareous earth
befides the aquatic one above defcribed, and that is from
the recrements of land animals and vegetables as found in
1 confift of various mixtures of calcareous

earth, {and, and clay, all of them perhaps p[‘incii‘uaiiy

from vegetable origin.

Dr. Hutton is of opinion that the rocks of marble have
been foftened 0}-’ fire into a fluid mafs, which he thinks
under immenfe preflure might be done without the efcape
of .*]wir carbonic acid or fixed air., Edinb. Tranfa&,
Vol. 1. If this ingenious idea be allowed it might ac-
count {I;r the purity of fome white marbles, as during
their fluid ftate there might be time for their partial im-
purities, whether from the bodies of the animals which

pmduc:d the fhells, or from other extraneous matter,

fublime to the uppermoft part of the ftratum or

either to
to fubfide to the lowermoft part of it, As a confirma-
tion of this theory of Dr. Hutton’s it may be added that
fome calcareous {tones are found mixed with lime, and
have thence loft a part of their fixed air or carbonic gas,

as the bath-ftone, and on that account hardens on bring
expofed to the air, and mixed with fulphur produces cal-
careous liver of fulphur. Falconer on Bath-water, Vol. I,
p- 156, and p. 257. Mr. Monnet found lime in powder
in the mountains of Auvergne, and fufpected it of volca-
nic origin, Kirwan’s Min. p. 22,

—



NOTE XVII.—MORASSE

Guomes | you then taught tranfuding dews 1o pafs
Through time-fall'n woods, and reot-inwove morafs.

Canto 1. L 114.

WaEeRE woods have repeatedly grown and perifhed
morafies are in procels of time produced, and by their
Jong roots fill up the interftices nill the whole becomes
for many yards deep a mafs of vegetation. This fact is
curioufly verified by an account given many years ago by
the FEarl of Cromartie, of which the following is a fhort
abftract.

In the year 1651 the EarL of CromartiE being then
nineteen years of age faw a plain in the parifh of Lock-
burn covered over with a firm ftanding wood, which was
fo old that not only the trees had no green leaves upon
them but the bark was totally thrown off, which he was
there informed by the old countrymen was the univerfal
manner in which fir-woods terminated, and that in twenty
or thirty years the trees would caft themfelves up by the
roots, About fifteen years after he had occafion to tra-
vel the fame way and obferved that there was not a tree
nor the appearance of a root of any of them; byt in their
place the whole plain where the wood ftood was covered

with a flat green mofs or morafs, and on afking the coun-

try people what was become of the wood he was informed
¢hat no one had been at the trouble to carry it away, but
that it had all been overturned by the wind, that the trees

il
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lay thick over each other, and that the mofs or bog had
overgrown the whole timber, which they added was oc-
cafioned by the moifture which came down from the high
hills above it and ftagnated upon the plain, and that no-
body could yet pafs over it, which however his Lordfhip
was fo incautious as to attempt and flipt up to the arm-
pits. Before the year 1699 that whole piece of ground
was become a folid mofs wherein the peafants then dug
turf or peat, which however was not yet of the beft fort.
Philof. Tranf. No. 330. Abridg. Vol. V. p. 272.
Moraffes in great length of time undergo variety of
changes, firft by elutriation, and afterwards by fermenta-
tion, and the confequent heat. 1. By water perpetually
oozing through them the moft foluble parts are firft wafh-
ed away, as the effential falts, thefe together with the falcs
from animal recrements are carried down the rivers into
the fea, where all of them feem to decompole each other
except the marine falt. Hence the athes of peat contain
little or no vegetable alkali, and are not ufed in the coun-
tries, where peat conftitutes the fuel of the lower people,
for the purpofe of wathing linen. T he fecond thing which
is always feen oozing from moraffes is iron in folution,
which produces chalybeate {prings, from whence depofi-
tions of ochre and varicty of iron ores. The third elu-
triation feems to confift of vegetable acid, which by means
unknown appears to be converted into all other acids.
1. Into marine and nitrous acids as mentioned above.
2. [nto vitriolic acid which is found in fome morafies {o
plentifully as to preferve the bodies of animals from pu-
erefaction which have been buried in them, and this acid

P
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carried away by rain and dews, and meeting with calcare-
ous earth produces ayplum or alabafter, with clay it pro-
duces alum, and de prived of its vital air produces fulphur.

3- Fluor acid which being wathed away and mee ting o.lrh

calcareous earth produces fluor or cubic {fpar. 4. The

filiceous acid which feems to have been diffeminated in
great quantity either by folution in water or by {olution in
air, and appears to have produced the fand in the fea unit-
ing with calcareous earth previoufly diffolved in that ele-
ment, from which were afterwards formed fome of the
grit-ftone rocks by means of a filiceous or calcareous ce-
ment. By its union with the calcareous earth of the mo-
rafs other ftrata of filiceous fand have been produced ;
and by the mixture of this with clay and lime arofe the
beds of marl.

In other circumftances, probably where les moifture
has prevailed, morafics feem to have undergone a fer-
mentation, as other vegetable matter, new hay for inftance
is liable to do from the great quantity of fugar it contains.
From the great heat thus produced in the lower parts of

1 -~

immenfe beds of morafls the phlogiftic part, or oil, or af-
phaltum, becomes diftilled, and rifing into higher ftrata
becomes again condenfed forming coal-beds of greater or
lels purity according to their greater or lefs qu:.ntin-' of
inflammable matter; at the fame time the clay beds b

come purer or lefs fo, as the phlogiftic p.n: 1S more or Eul?;
completely exhaled from them. Though coal and clay
are frequently produced in this manner, yet I have no
doubt but that they are likewife often pr()ﬁ.r.c'_d by elutri-

ation ; H in fl[UJUOJla on U\.\_-;].'l :..-Lh the cl 1y 1S W.».u.\\. away
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left behind ; this circumfiance is feen in many valle 'ys he

down into the valleys, and the ph

the beds of rivers, w hich are covered ]CCL'E'...‘-. by a \\'hli;:f.l

impure clay, called water-clay. See note XI1X, XX, and
X XIII. '
Lord CromarTit has furnifhed another curious obfer-
vation on morafles in the 13-_1”.«:1‘ above referred to. In a }
mofs near the town of Eglin in Murray, though there is b
no river or water which communicates with the mofs, yet !
for three or four feet of depth in the mofs there are lictle
fhell-fith refembling oyfters with living fifh in them in {
great {i'I.“"'Lun. , though no fuch fith are found in the ad-
jacent rivers, nor even in the water pz:n in the mofs, buit
only in the folid fubltance of the mofs. This curious fa&
not only accounts for the fhells fometimes found on
the furface of coals, and in the clay above them, but alfe
for a thin ftratum of fthells which fometimes exifts over
iron-ore.

A e L Sl b o e e

NOTE XVII.—IRON.

P ROy SRR e

Cold < waves, ..f‘nme 4 .f;, Lo FLOwin
And turn to adamant the bifing Steel.
Caxtoll. L 191,
W . ~ a
As 1ron 1s formed near the {urface of the earth, 1t be-
comes expofed to fireams of water and of air more than

moft other metallic bodies, and thence becomes combin-
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ed with oxygene, or vital air, and appears very frequently
in its calciform ftate, as in variety of ochres, Manga-
nefe, and zinc, and fometimes lead, are alfo found near
the furface of the earth, and on that account become com=
bined with vital air, and are exhibited in their calciform
ftate.

The avidity with which iron unites with oxygene, or’
vital air, in which procefs much heat is given out from
the combining materials, is fhewn by a curious experi-
ment of M. Ingenhouz. A fine iron wire twifted fpirally
is fixed to a cork, on the point of the fpire is fixed a
match made of agaric dipped in folution of nitre; the
match is then ignited, and the wire with the cork put im-
mediately into a bottle full of vital air, the match firft
burns vividly, and the iron foon takes fire and confumes
with brilliant fparks till it is reduced to fmall brittle glo-
bules, gaining an addition of about one third of its weight
by its union with vital air. Annales de Chymie. Trai
de Chymie, par Lavoifier, c. 1.

STEEL.

It is probably owing to a total deprivation of vital air
which it holds with fo great avidity, that iron on being
kept many hours or days in ignited charcoal becomes
converted into fleel, and thience acquires the faculty of
being welded when red hot long before it melts, and alfo
the power of becoming hard when immerfed in cold wa-
ter ; both which I fuppofe depend on the fame caufe, that
is, on its being a worfe conductor of heat than other

fin
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metals; and nence the {urface both acquires heat much
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the fteel be L rit, and thus producing a kind
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pping melted glafs into cold water. This
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nanced by the circumftance that hardened

cifically lighter than fteel which is more gra-
d. (Nicholfon’s Chemiftry, p. 313.) W hy

tlenefs and hardnefs of fleel or olafs th f,l] 1\(_1(.}.)

o

pace IJL companions to each other may be difficult to
conceive

When a fteel fpring is forcibly bent till it bre: k, it re-
quires lefs power to bend it through the firft inch than the
fcr:(md, and lefs through the fecond than the third; the
fame 1 fuppofe to .".;'.-'::1--1 if a wire be diftended till it
break by hanging weights to it; this thews that the e par-

ticles may be f:‘“r :d from each other to a fmall diftance

by lefs power, than is ne -.Tr.-"ﬁ' ry to make them recede to

a greater diltance ; 1n this circamance perha
et

traction of cohefion differs from that of eravitati in, which

€xerts its power inver y as the Iquares of the diftance.

Hence it appears that if the innermoft particles of a fteel

1: Y il £ 2 | Pt e
bar, by cooling the external furface firflt, are kept from

n e | ] I i L " B e SRR e
approac hing each other fo nearly as they other wile

ParT I,
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do, that they become in the fituation of the particles on
the convex fide of a bent fpring, and cannot be forced
“ither from each other except by a greater power than
wouhl have been neceflary to have made them recede
thus far. And fecondly, that if they be forced a little

farther from each other they feparate ; this may be ex-

emplified by laying two magnetic needles parallel to each
other, the contrary poles together, then drawing them
longitudinally from eac h other, they will {lide with fmall
force till they begin to iL-'[:-'.‘-.!.:'-.-u.-J and will then require a
ftronger force to really feparate them. Hence it appears,

that hardnefs and brittlenefs depend on the fame circum-

ftance, that the particles are removed to a greater diftance
from each other, and thus refift any power more forcibly
which is applied to difplace them farther, this conftitutes
hardnefs. And fecondly, if they are difplaced by fuch
applied force they immediately fcparate, and this confli-
tutes brittlenefs.
Steel may be thus rendered too brittle for many pur-
P ["|c.'- on which account arti ifts have means of ""’:C-"E:-i;’_-'. it
again, by expofing it to certain degrees of heat, for the
conftru@ion of different kinds of tools, which is called
'tempering it. Some artilts plunge large tools in very
cold water as foon as they are completely ignited, and
moving them about, take them out as foon as they ceafe
to be luminous beneath the water; they are then rubbed
quickly with a file or on {and to clean the furface, the heat
which the metal ftill retains foon begins to produce a fuc-

ceflion of colours; if a hard temper be required, the
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piece is dipped again and flirred about in cold water as
foon as the yellow tinge appears, if it be cooled when the
}, ..'llr ¢ r'l'”"" '.".13'1){3:.11-5 lL L_:L'__HI_ 1CS 11[|. T (“'l\'t'"b 'L':JO.'J- ”];'ki
in working upoen metals ; if cooled while blue it is proper
for fpr1r=ga. Nicholfon’s Chemiftry, p. 313. Keir's

Chemical Dictionary.

MODERN PRODUCTION OF IR(

The recent production of iron is evinced from the cha-
lybeate waters which flow from morafles which lie upon
gravel-beds, and which muft therefore have produced
iron after thofe gravel-beds were raifed out of the fea.
On the fouth fide of the road between Cheadle and Okey-
moor in Staffordfhire, yellow ftains of iron are feen to
penctrate the gravel from a thin morafs on its furface,
There is a fiflure eight or ten feet wide, in a gravel-bed
on the eaftern fide of the hollow road afcending the hill
about a mile from Trentham in Staffordfhire, leading to-
ward Drayton in Shropthire, which fiffure is filled up
with nodules of iron ore. A bank of fods 1s now raifed
againft this fiffure to prevent the loofz iron nodules from

falling into the tt;rnpn\'c road, and thus this natural cu-

riofity is at prefent concealed from travellers. A fimilar
fiffure in a bed of mm-l, and filled up with 1ron nodules
and with fome large pieces of flint, is {een on the ealtern
fide of the hollow road afcending the hill from the turn-
pike houfe about a mile from Derby in the road towards
Burton. And another 1"r:‘1 fiffure filled with lmn nodes,

sears about half a mile from Newton-Solney in Juby-

ap] L1
|

. - 1 |
fhire, in the road to Burton, near the fummit of the hill

Y 2
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Thefe collections of iron and of flint nufl have been pro-
duced poflerior to the elevation of all thofe hills, and
were thence evidently of vegetable or animal origin. To
ik

vhickh thould be add At te Cund in ceneral i
which {hould be added, that ron 1s found in generai 10

beds eicher near the f{urface of the earth, or ft ratified with

clay, coals, or argillaceous 5 arit, W hich are them{elves pro-

b ] ia
du&ions of the modern world, that 15, from the recrements

of veoetables and air-breathing animals,

Not only 1ron but mang

lLI .‘.HJ leadq, ..1)‘1.t.1] in {ome wnitances to Ndvi oeen ot

recent 1!'.'[1&11@[%_:{1. [ron and manganefe are detected 1

o D | e 1.1 v"---.r-v-rd]‘;;"
tions, and 1t .‘ai,;lJ:Jd:?' e othcr incLailc

{ - Zeal ¢ el -;---'."...—1--..'.1.-
ht be found to exift 1 vegetadic or apimal

. TN 1 1 : v AT PO TTT a3 Fen
matters, if we had tefts to detect them 1n very minute
quantites. Manganc {e and calamy are found in beds like
iron near the f-'nm of the earth, and in a calciform ftate,

which countenances their modern ;""'1-\’-' tion. The re-

cent 1111'-:11;11-11:':':1 of calamy, on¢ © { the ores of zinc, ap-
pears trom 1ts FI'CL}H(‘E‘:" v incrulting calcareous ipar n 1ts
deicent rom thc iurtace of the Lu:h.] 1nLo the l'lr[jk'l[l._i'-,'-".

fi{lures.of the limeitone mountains ol Derovlhire

¥

i Py e
4 lidL

= T e P e itz p i 0 e bl o X
15 been carried Oy LIS 10U itlon or dilruhion 111

water into thefe cavities, and not by its afcent from below
in form of fteam, 1s evinced from 1ts noOt oniy forming a

cruft over the a":-;-g_jﬁ:c:.'_‘rh fpar, but by its afterwards dif-

parry cryftal. I havel pecimens
of cal , in ti:c form of dogtooth fpar, two inches high,
which are hollow, and ftand ha f an inch above the di-
minifhed {parry cryftal on which they were formed, like
1

1

a fheath a oreat deal too big for it; this feems to ihew,
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that this procefs was carried on in water, otherwife after
the calamy had incrufted its fpar, and diffolved its furface
fo as to form a hollow cavern over it, it could not act
further upon it cxmpt by the interpofition of fome me-
dium. As thefe fpars and calamy are formed in the
fures of mountains they muft both have been forr
ter the elevations of thofe mountains.

In refpect to the recent proc lnc:wn* of copper, it was
before obferved in note on Canto 11, 1. 298, that the fum-
mit of the grit-ftone mountain at -....x\-'i-; tone in Shrop-

fhire, 1s tinged with copper, which from the appearance

i B e e R o AT o .
of the blue ftains feems to have defcended to the parts of

the rock beneath. 1 have a calciform ore of copper con-

serfl o e g | 1 1 b am Loy e e 1 ¥ . 2
filtu 1g of the hollow crufts of cubic cells, which has evi-

1 = 1 '| * | K e 5 '
dently been formed on cryftals of fluor, which it has erod-

ed in the fame manner as the calamy erodes the calcare-
'I

yus cryftals, from whence may be -Lf._-.fl'.l-:‘r:-\l in the fame

manner,the a Jueous {olution or diffufion, as well as the re-
cent production of this (‘.mlk..m m ore of ¢ opper.
L LILI in fmall quantities is fometimes found in the fif~

{fures (}: coal-beds 3 W hich fiflures are EJI'L"-,':U'_.[l-':,-' COVers
par; and fometimes in nodules of iron-cre. OF
the former I have a fpecimen from near ( aulk in Derby-
fhire, and of the latter from Colebrook Dale in Shre p-
fhire. Though all thefe facls l!']f_'w Lh;li fome :=.r.-h:1!!i:.

1 1 { I . o S =
bodies are formed from ‘.-'L‘""_'f'..LJ;'._ or ¢

mal recrements,

as iren, and perhaps manganefe and calamy, all which are
found near the furface of the earth; yet as the other me-

als are found only 1n fiflures of rocks, which penctrate to
unknown depths, they may be wholly or 1n part produced
by afcending fteams from {fubterranecus fires, as men-
tioned in note on Canto II. 1. 3g8.

L% 5

o
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inches thick,

{femi-Auid fia

or a mixture

ing ; which 1s ('J'\‘-'.:,*J to the f'urtmr ce

"]

were evidently produced when the ﬂ'mtvrf.;f paffed from a
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SEPTARIA OF IRON-STONE.

Over fome lime works at Walfall in Staffordfhire, I

obferved fome years ago a ftratum of iron earth about ['«

full of very large cavities; thele cavities
3
L

ite into afolid one; as the frit of the potters,

3 HE | Pl “qT
'[": lh.l..l.L O Cracik 1i d;j"

[ i | -
t he 1n-

of clay and wa
R e +
racricn of t

ternal part, after the cruft has become hard. Thefe hol-

1aws are liable to receive extraneous matter, as I believe
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pecimen of the laft was prefented to me by M

£ Colebrook Dale,

yplum, an d fometimes fpar, an id even lead; a c-u.!'i\'_.\u%

I—nl
—
o
-._r—!

7hich contains 1in

l-ore. But there are other
feem to have had a very
having been formed in cool
1enited EL.EE'.‘

f om their internal {tructure,
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its equatorial diameter, and about fix inches in its p'ul-tr
one, and contains beautiful ftar-like feptaria incrufted a

{:

in part filled with calcareous fpar. The other 1s about
eight inches in its equatorial diameter, and about four
inches in its polar diameter, and is quite folid, but fhews
on its internal furface marks of different colours, as ifa
beginning ﬂ*p:lr;lti-:m had taken place. Now as thefe fep-
taria contain fifty per cent. ¢ of iron, according to Dr. Hut-
ton, they would foften or melt into a {femi-fluid globule

by fubterraneous fire by lefs heat than the lime-ftone in
1

1
noie

their vicinity ; and if they were ejected through a
or fiflure would gain a circular motion along with their
progreflive one by their greater friction or adhefion to on

fide of the hole. This whirling motion would prodt

the oblate fpheroidical form which they pofiefs, and u.f.ir.-h
as far as I know can not in any other way be accounted
for. They would then harden in the air as they rofe into
the co'tutr parts of the atmofphere ; and as they defcended
into fo foft a material as fhale or fhiver, their forms
would not be injured in their fall; and their prefence in

5

naterials fo different from themfelves becomes accounted

About the tropics of the large feptarium above men-

1

tioned, are circular eminent lines, fuch as might have been
t had been coarfely turned 1n a lath, ] |

e

{eemi to confift of fluid matter, which feems to have ex-
fuded in circular zones, as their edges appear blunted or

retracted ; and the feptarium feems to have fplit ealier in

fuch fections ]m: llel to its equator. Now as lh-: cruft
would firlt begin to harden and cool after its ejection in a

Y 4
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juatorial diameter would become

ole 1n the air; the internal g

+ tha nrl ] vhict
eath the polar crult, which
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1L were 1not 1nto tne air wouid 1.--"'\"- 11 1t5 pdl-

fage; as it would confit of a more Auid material than
thefe feptaria; and thus by difcharging a fhower of li-
quid iron would produce more dreadful combuftion, if

ufed in war, than could be effccted by a ball, which had

et

been cooled and was heated a '_1).-!:1 + fince in the latter cafe
the ball could not have its internal parts made hotter than

the cruft of it, without firft Iuilr.-; ';iu form,
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Or _/ nie on Qcean’s bed 1n countlefs [anas.
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1. SILICEOUS ROCKS.
Tue great mafles of filiceous fand which lie in rocks
upon the beds of lime-ftone, or which are {tratified with
clay, coal, and iron-ore, are evidently produced in the de-
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octable roots and even whole trees are often found in

fand-ftone, as well as in coals and iron-ore. In thefe

fand-rocks both the filiceous acid and the calcareous bafe
feem to be produced from the materials of the morafs;
for though the prefence of a filiceous acid and of a calca-
reous bafe have not yet been feparately exhibited from
flints, yet from the analogy of flint to fluor, and gypfum,
and marble, and from the converfion of the latter into
flint, there can be little doubt of their exiftence.

Thefe filiceous fand-rocks are either held together by
a filiceous cement, or have a greater or lefs portion of
clay in them, which in fome alts as a cement to the fili-
ceous cryftals, but in others is in fuch great abundance that
in burning them they become an imperfect porcelain and
are then ufed to repair the roads, as at Chelterfield in
Derbythire ; thefe are called argillaceous grit by Mr. Kir-
wan, In other places a calcareous matter cements the
cryftals together ; and 1n other places the filiccous cryitals
lie in loofe ftrata under the marl in the form of white
fand : as at Normington about a mile from Derby.

The lowelt beds of filiceous fand-{tone produced from
morafles feem to obtain their acid from the morafs, and
their calcareous bafe from the lime-ftone on which it refts,
T hefe beds pofiefs a filiceous cement, and from their greater
purity and hardnefs are ufed for coarfe grinding-ftones and
{cythe-ftones, and are ficuated on the edges of lime-ftone
countries; having loft the other ftrata of coals, or clay, or
iron, which were originally produced above them. Such
are the fand-rocks incumbent on lime-{tone near Matlock
in Derbyfhire, As thefe filiceous fand-rocks contain no
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marine produtions fcattered among(t them, they appear
to have been elevated, torn to pieces, and many frag-
ments of them fcattered over the adjacent country by ex-
plofions, from fires within the morafs from which they
have been formed ; and which diffipated every thing in-
flammable above and beneath them, except fome ftains of
iron, with which they are in fome places fpotted. If thefe
fand-rocks had been accumulated beneath the fea, and ele-
vated along with the beds of lime-ftone on which they
reft, fome veftiges of marine fhells either 1n their filiceous
or calcareous ftate muft have been difcerned amongft
them.
2. SILICEOUS TREES.

In many of thefe fand-rocks are found the impreffions
of vegetable roots, which feem to have been the moft un-
changeable parts of the plant, as fhells and fhark’s teeth
are found in chalk-beds from their being the moft un-
changeable parts of the animal. In other inftances the
wood itfelf is penetrated, and whole trees converted into
flint; fpecimens of which I have by me, from near Co-
ventry, and from a gravel-pit in Shroplhire near Child’s
Archal in the road to Drayton. Other polifhed fpeci-
mens of vegetable flints abound in the cabinets of the cu-
rious, which evidently fhew the concentric circles of
woody fibres, and their interftices filled with whiter fili-
ceous matter, with the branching off of the knots when
cut horizontally, and the parallel lines of wood when cut
Jongitudinally, with uncommon beauty and variety. Of
thefe I pofiefs fome beautiful fpecimens, which were pre-
fented to me by the Earl of Uxbridge.

Not!
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The colours of thefe filiceous vegetables are gener 1;],'
brown, from the iron, I fuppole, or mnngantﬁ*, which in-
duced them to cryftallize or to fule more eafily. Some
of the cracks of the wood in drying are filled with white
flint or calcedony, and others of them remain hollow,
lined with innumerable fmall cryftals tinged with iron,
which I fuppofe had a fhare in converting their cal-
careous matter into filiceous cryftals, becaufe the cry-
ftals called Peak-diamonds are always found bedded
in an ochreous earth; and thofe called Briftol-ftones
are fituated on lime-ftone coloured with iron. Mr.
F.E ;.‘.1(,11 prefented me with a congeries of filiceous cryf-
tals, which he gathered on the crater ( s he funpu j of
land. 'll cryftals are ‘Lbuit an inch high in the fhape
of dogtooth or calcareous fpar, co rered with a dark fer-
ruginous matter. The bed on which they reft is about
an inch in thicknefs, and is ftained with iron on its under-
furface. This curious foffil fhews the tranfmutation of
calcareous earth into filiceous, as much as the filiceous
fhells which abound in the cabinets of the curious. There
may fome time be difcovered in this age of {cience, 2 me-
thod of thus impregnating wood with liquid flint, which
would produce pillars for the fupport, and tiles for the
covering of houfes, which would be uninflammable and

endure as long as the earth beneath them.

That fome filiceous productions have beenin a fluid
ftate without much heat at the time of their formation ap-
pears from the vegetable flints above defcribed not hav-
ing quite loft their organized appearance; from fhellsy
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and coralloids, and entrochi being converted into flint

without lofing their form; from the baion of calcedony

round Giefar inIceland ; and from the experiment of Mr.

2 forpibp St L e e htatned thirt it P et SR s prsan s B
Bt[;;l 1an, wno oDtalned thrteen recular 1orimed cryiiais

by fuffering the powder of quartz to ren un in a veflel
with Auor acid for two years ; thefe cryftals were about
the fize of fmall peas, and were not fo hard as quartz.
Opufec. de Terra Siliced, p. 33. Mr. Achard procured
both calcareous and filiceous cryftals, one from calcare-
ous earth, and the other from the earth of alum, both dif-
folved in water impregnated with fixed air; the water fil-
trating very flowly through a porous bottom of baked

(w8

clay. See Journal de Phyfique, for January, 1778.
<. AGATES, ONYXES, SCOTS-PEBBLES.

In {fmall cavities of thefe fand-rocks, I am informed,
the beautiful filiceous nodules are found which are called
Scots-pebbles; and which on being cut in different di-
reGions take the names of agates, onyxes, {ardonyxes, &c,
according to the colours of the lines or ftrata which they
exhibit. Some of the nodules are hollow and filled with
cryftals, others have a nucleus of lefs compact filiceous
matter which is generally white, furrounded with many
concentric ftrata coloured with iron, and other alternate
ftrata of white agate or calcedony, fometimes to the num-
ber of thirty.

I think thefe nodules bear evident marks of their hav-
ing been in perfect fulion by either heat alone, or by
water and heat, under great preflure, according to the in-
genious theory of Dr.Hutton; but I do not imagine,




or .,'r

'[Ell’. I«
13g1%

Notr XIX. il EN T 332

that they were injeted into cavities from materials from
without, but that fome "ugt‘t;xbl;g or parts of V(‘gt,‘t.‘.blt‘s
containing more iron or manganefe than others, facili-
tated the complete fufion, thus deftroying the veftiges of
vepetable organization, which were confpicuous in the
filiccous trees above mentioned. Some of thefe nodules

: s | 1 - B e
bei r hollow and iined with cryitals, and otiers con-

}
taining a nucleus of white {iliccous matter of a loofer tex-
ture, (hew they were compofed of the materials then ex-
ifine i ; which. confifting before of loofe fand,
muft take up lefs fpace when fufed into a folid mafs.

Thefe {iliceous nodules rt-.-l".".;uiu the nodules of iron-

ftone menticned in note on Canto II. L. 183, in 1_-,“\_1 to

their pofiefling a great number of concentric fpheres co-
[ i
1 bl A TR R R e R e ) e
I(}Ln\_l: i_;'lj'.'f..:‘l", WILLl 170N, l 1L [.sL_r dimrer 1n tins L"“LL] 11—

1 L]
{tance, that the concentric {pheres generally obey the
form of the external cruft, and in their not poffeline a
=
chalybeate pucleus. The ftalaétites formed on the roofs

of caverns are

Tplan et N e e
heir coats L;.|1"-3 Ipréad over eacn other at different tir nes;
Ly P i PR T S e
d.-;d fome of them, as the cupreous ofies, pofl: eat
. I

beauty from this formation; but as thefe are necefliril

more or Jefs of a cylindrical er-conic form, the nodules or
15 iy 7 el S S ety o &
globular flints above delcribed cannot have been con-
1 1 1

{truéted in this manner. To what law of nature then is

E; S o ] s
to be referred the production of fuch numerous concen-

. - - 1 .
tric fpheres? I fuf he law of congelation.

-f
L
When falt and water are expofed to fevere frofty air,

eCt o ¢

he falt is faid to be precipitated as the water freezes’; that
is, as the heat, in which it was diffolved, is withdrawn;
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j{ where the experiment is tried in a bowl or balon, this i
I may be true, as the furface freczes firft, and the falt is
{- : found at the bottom. But in a fluid expofed in a thin [EL
1 phial, I found by experiment, that the extraneous matter ‘T
: previoufly diffolved by the heat in the mixture was not “
ﬁ\ fimply fet at liberty to fubfide, but was detruded or pufhed NF
backward as the ice was produced. The experiment 'r"'i":'.u
' ool

(f was thiﬁ: .".bf)l]t WO OUNCeEs Of- a fUhl[i"ﬁI'l {)f- blll{.’ YI‘.IE‘IOI
{urlac

| were accidentally frozen in a thin phial, the glafs was

b cracked and fallen to pieces, the ice was diffolved, and I A
' found a pillar of blue vitriol ftanding erect on the bot- or
b | tom of the broken bottle. Nor is this power of conge- whe
N lation more extraordinary, than that by its powerful and falt

K l_ fudden expanfion it fhould burft iron {hells and coehorns, 10
g | or throw out the plugs with which the water was fecured Tr
f! \.\ 1[ in them above one hundred and thirty ".-'.H'L‘:.i, ;v:cording to |
0 the experiments at Quebéc by Major Williams. Edinb. | out

0 1| ‘ Tranfac. Vol. IL. p. 23. dincl
I ;I IJ‘ Tn fome filiceous nodules which now lie before me, the ' yli
L 1 "I external cruft for about the tenth of an inch confifts of | nucle
\. \ white :1{31?-:, in others it 1s much thinner, and in {ome i 1005
.‘, i much thicker; correfponding with this cruft there are | 100!
| from twenty to thirty fuperincumbent ftrata, of alternately ' nt
ﬂ ,-l J darker and lighter colour; whence it appears, that the maf
Y xternal cruft as it cooled or froze, propelled from it the for
e 1 iron or manganefe which was diffolved in it; this receded ges

,‘ \ till it had formed an arch or vault firong enough to refift

[ \ -' its further protrufion ; then the next inner fphere or ftra- ,
illllr || M tum as it cooled or froze, propelled forwards its colouring ﬁ’-

. iy

i (k! matter in the fame manner, till another arch or fphere
L s




" conge-
ful and

:
1Enorms,

J',J,._....,.l
[1S 9 FIReY

Iingto

Idinb.

5 receded
ito refi
¢ ot fir-
colouris

or 1'i*..“.'<- .

NoTe XIX. Bk L N 335

produced fufficient refiftance to this frigorefcent expul-
fion. Some of them have detruded their colouring mat-
ter quite to the centre, the rings continuing to become
darker as they are nearer it ; in others the chalybeate arch
feems to have ftopped half an inch from the centre, and
become thicker by having attracted to itfelf the irony
matter from the white nucleus, owing probably to its
cooling lefs precipitately in the central parts than at the
furface of the pebble.

A fimilar-detrufion of a marly matter in circular arches
or vaults obtains in the falc mines in Chefhire; from
whence Dr. Hutton very ingentoufly concludes, that the
falt muft have been liquified by heat ; which would feem
to be much confirmed by the above theory. Edinb.
Tranfact. Vol. I. p. 244.

I cannot conclude this account of Scots-pebbles with-
out obferving that fome of them on being fawed longitu-
dinally afunder, feem ftill to pofiefs fome veftiges of the
cylindrical organization of vegetables; others poffefs a
nucleus of white agate much refembling fome bulbous
roots with their concentric coats, or the knots in elm-
roots or crab-trees ; fome of thefe I fuppofe were formed
in the manner above explained, during the congelation of
mafies of melted flint and iron; others may have been
formed from a vegetable nucleus, and retain fome vefti-
ges of the organization of the plant,

4 SAND OF THE SEA.

The great abundance of filiceous fand at the bottom of

the ocean may in part be wafthed down from the {iliccous

ol T
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. No
f rocks above Ll};‘il‘lihr.f, but in general I fuppole it derives o
its acid only from the vegetable and animal matter of
1 moraffes, which is carried down by floods or by the at-
| mofphere, and becomes united 1o the fea with its calcare- ;
._ ous bafe from fhells and coralloids, and thus ;1iT—unn-:a 1ts -
5:! cryftalline form at the bottom of the ocean, and 1s there “::."
l intermixed with gravel or other matters wathed from the ’
braor

mountains in its vicinity.

' 5. CHERT, OR PETROSILEX.
# ) (A
' The rocks of marble are often -.11t~m*'e:T5' intermixed 6%

1 Matlock, or mul

<l with ftrata of chert, or coarle flint, and this in beds WL,
: from one to three feet thick, as at llam and Matlock, ot |
}“ 1 of lefs than the tenth of an inch 1n th icknefs, as a mile 5 1
| o or two from Bakewell in Ll,-_- road to Buxton. It is diffi- fem
]l'_.l ' cult to conceive in what manner ten or twenty {trata of | nus
\ l either lime-ftone or ﬂu.ﬁ, of different fhades of white and info
e i black, could be laid quite regularly over each other from de P:
L":- | 1;‘] fediments or {‘:'ff‘5=‘1|';1t10115 from the fea; 1t appears to me El-ffr'l\
A E . nuch eafier to con :_):'dwnd, yy fuppafing with Dr. Hut- bur,
) % ton, that both the foli id rocks of marble and the flint had
| 'li 4 been fufed by great heat, (or by heat and water,) under
N smmenfe preflure ; by its cooling or cong aling the co-
[1 [ | louring matter might be detruded, and form parallel or fMarkrk
{' J curvilinear ftrata, as above cxpl.t':n-fd. cond
i Thé colouring matter both of lime-ftone and Aint was darke
; B ’ prnb.,.,h owing to the flefh of pcculi;‘:r animals, as well they
ot as the filiceous ..ud which converted fome of the l':!‘.,n:— fuecc
f I\ ftone into flint; or to fome ftrata of {hell-fith having been ‘ tigess

a overwhelmed when alive with new materials, while (;Lhm;, aoate,

ik

i;’ | i
but
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lying in their natural ficuations would lofe their flefhy
part, either by its putrid folution in the water or by its
being eaten by other fea-infets. I have fome calcareous
foffil {hells which contain a black coaly matter in them,
which was evidently the body of the animal, and others
of the fame kind filled with fpar inftead of it. The La-
bradore ftone has I {uppofe its colours from the nacre or
mother-pearl fhells, from which it was probably produced.
And there is a ftratum of calcareous matter about {ix or
eight inches thick at Wingerworth in Derbythire over
the iron-beds, which is replete with thells of freth-water
mufcles, and evidently obtains its dark colour from them,
as mentioned in note XVI. Many nodules of flint re-
femble in colour as well as in form the fhells of the echi-
nus or fea-urchin; others refemble fome coralloids both
in form and colour; and M. Arduini found in the Monte
de Pancrafio, red flint, branching like corals, from whence
they feem to have obtained both their form and their co-
lour. Ferber’s Travels in Italy, p. 42.

6. NODULES OF FLINT IN CHALK-BEDS.

As the nodules of flint found in chalk-beds poffefs no
marks of having been rounded by attrition or folution, I
conclude that they have gained their form as well as their
dark colour from the flefh of the fhell-fifh from which
they had their origin ; but which have been o completely
fufed by heat, or heat and water, as to obliterate all vef-
tiges of the fhell, in the fame manner as the nodules of
agate and onyx were produced from parts of vegetables,

but which had been fo completely fufed as to obliterate

ParT L. s
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all marks of their organization, or as many iron-nodules

have obtained their form and origin from peculiar vege-
tables.

Some nodules in chalk-beds confift of fhells of echint
filled up with chalk, the animal having been diffolved
away by putrtlbr:nr*c in water, or eaten by other {ea-
infeéts ; other fhells of echini, in which 1 {uppofe the ani-
mal’s body remained, are converted into flint but ftill re-
tain the form of the fhell. Others, | fuppole as above,
being more completely fufed, have become flint coloured
by the animal flefh, but without the exact form either of
the fleth or fhell of the animal. Many of thefe are hol-
low within and lined with cryftals, like the Scot's-pebbles
above defcribed ; but as the colouring matter of animal
bodies differs but little from each other compared with
thofe of vegetables, thefe flints vary lefs in their colours
than thofe above mentioned. At the fame time as they
cooled in concentric fpheres like the Scot’s-pebbles, they
often poffefs faint rings of colours, and always break in
conchoide forms like them.

This idea of the productions of nodules of flint 1n
chalk-beds is countenanced from the iron which gene-
rally appears as thefe flints become decompofed by the
air ; which by uniting with the iron in their compofition
reduces. it from a vitrefcent ftate to that of calx, and thus
renders it vifible. And fecondly, by there being no ap-
pearance in chalk-beds, of a ftring or pipe of filiceous
matter conneing one nodule with another, which muft
have happened if the filiceous matter, or its acid, had
been injeted from without according to the idea of Dr.
Hutton, And thirdly, becaufe many of them have very
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large cavities at their centres, which fhould not have hap-
pened had they been formed by the injeflion of a material
from without.

When fhells or chalk are thus converted from calcare-
ous to filiceous matter by the fleth of the animal, the new
flint being heavier than the fhell or chalk occupies lefs
ipace than the materials it was produced from; this is
the caufe of frequent cavities within them, where the
whole mafs has not been completely fufed and preffed to-
gether. In Derbyfhire there.are mafles of coralloid
and other fhells which have become filiceous, and are
thus left with large vacuities fometimes within and fome-
times on the outfide of the remaining form of the fhell,
like the French millftones, and I fuppofe might ferve the
{fame purpofe ; the gravel of the Derwent is full of fpeci-
mens of this kind.

Since writing the above I have received a very inge-
nious account of chalk-beds from Dr. Menisua of Chelm{-
ford. He diftinguithes chalk-beds into three kinds ; fuch
as have been raifed from the fea with little difturbance of
their ftrata, as the cliffs of Dover and Margate, which he
terms sutire chalk. Another ftate of chalk is where it has
fuffered much derangement, as the banks of the Thames
at Gravefend and Dartford. And a third ftate where
fragments of chalk have been rounded by water, which he
terms alluvial chalk. In the firft of thefe fitwations of
chalk he obferves, that the flint lies in ftrata horizontally,
generally in diftinét nodules, but that he has obferved
two inftances of folid plates or ftrata of flint, from an inch
to two inches in thicknefs, interpofed between the chalk

Z 2
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beds ; one of thele is in a chalk-bank by the road fide at
Berkhamitead, the other in a bank on the read from
Chatham leading to Canterbury. Dr. Menifh has fur-
ther obferved, that many of the echini are crufhed in their
form, and yet filled with flint, which has taken the form
of the cruthed fhell, and that though many flint nodules
are hollow, yet that in fome echini the f{iliceum feems to
have enlarged, as it pafied from a fluid to a folid ftate,
as it {wells out in a protuberance at the mouth and anus

of the fhell, and that though thefe fhells are {o filled with

n: 1

flint yet that 1n many 1311u~. the fhell itfelf remains calca-

gt

reous. ‘Thefe ftrata of nodules and plates of flint {feem

to countenance their origin from the fleth of a ftratum of

animals which perifhed by fome natural violence, and
were buried in their fhells.

7. ANGLES OF SILICEQUS SAND.

In many rocks of filiceous fand the particles retain
their angular form, and in fome beds of loofe fand, of
which there is one of confliderable purity a few yards be-
neath the marl at Normington about a mile fouth of
Derby. Other filiccous fands have had their angles
rounded off, like the pebbles in gravel-beds. Thefe
feem to owe their globular form to two caufes; one to
their attrition againit each other, when they may for cen-
turies have lain at the bottom of the fea, or of rivers;
where they may have been progreffively accumulated, and
thus progreflively at the i’amc time rubbed upon each
other by the dafhing of the water, and where they would
be more cafily rolled over each other by their gravity

hflf
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being fo much lefs than in air. This is evidently now
going on in the river Derwent, for though there are no
lime-{tone rocks for ten or fifteen miles above Derby,
yet a great part of the river-gravel at Derby confilts of
lime-ftone nodules, whofe angles are quite worn off in
their defcent down the fiream.

There is however another caufe which muft have con-
tributed to round theangles both of calcareous and filiceous
fragments ; and that is, their folubility in water ; calcare-
ous carth 1s perpetually found fufpended in the waters
which pafs over it; and the earth of flints was obferved
by Bergman to be contained in water in the proportion
of one grain to a gallon. Kirwan’s Mineralogy, p. 107.
In boiling water, however, it is foluble in much greater
proportion, as appears from the filiceous earth fublimed
in the diftillation of fluor acid in glafs veflels; and from
the bafons of calcedony which furrounded the jets of hot
water near mount Hecla in Iceland. Troil on Iceland.
It is probable moft filiceous fands or pebbles have at
fome ages of the world been long expofed to aqueous
fleams raifed by fubterranean fires. And if fragments of
ftone were long immerfed in a fluid menftruum, their
angular parts would be firft difiolved, on account of their
greater furface.

Many beds of filiccous gravel are cemented together
by a filiceous cement, and are called breccia; as the
plumb-pudding ftones of Hartfordrhire, and the walls of
a fubterrancous temple excavated by Mr. Curzon, at

Hagley near Rugely in Stwffordfhire; thefe may have
been expofed to great heat as they were immerfed in

Z 3
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water; which water under great preflure of fuperincum-
bent materials may have been rendered red-hot, as in
Papin’s digefter ; and have thus pofiefied powers of fo-
lution with which we are unacquainted.

3. BASALTES AND GRANITES.

Another fource of filiceous ftones is from the granite,
or bafaltes, or porphyries, which are of different hard-
nefes according to the materials of their compofition, or
to the fire they have undergone; fuch are the ftones of
Arthur’s-hill near Edinburgh, of the Giant's Caufeway in
Ireland, and of Charnwood Foreft in Leicefterfhire; the
uppermoft ftratum of which laft feems to have been
eracked either by its elevation, or by its haflily cooling
after ignition by the contact of dews or {nows, and thus
breaks into angular fragments, {uch as the ftreets of Lon-
don are paved with; or have had their angles rounded by
attrition or by partial folution; and have thus formed
the common paving ftones or bowlers; as well as the
aravel, which is often rolled into ftrata amid the f{iliceous
fand-beds, which are either formed or colleted in the
fca.

In what manner fuch a mafs of cryftallized matter as
the Giant’s Caufway and fimilar columns of bafaltes,
could have been raifed without other volcanic appear-
ances, may be a matter not eafy to comprehend ; but
there is another power in nature befides that of expanfile
vapour which may have raifed fome materials which have

previoufly been in 1gneous or aqueous folution ; and that
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is the ac of congelation. When the water in the expe-
riments above related of Major Williams had by congela-
tion thrown out the plugs from the bomb-fhells, a column
of ice rofe from the hole of the bomb fix or eight inches
high. Other bodies I fufpect increafe in bulk which cryf-

tallize in cooling, as iron and type-metal. I remember
pouring eight or ten pounds of melted brimftone into a
pot to cool and was furprifed to fee after a little ime a
part of the fluid beneath break a hole in the congealed
cruft above it, and gradually rile into a promontory fe-
veral inches high; the bafaltes has many marks of fufion,
and of cryftallization, and may thence, as well as many
other kinds of rock, as of fpar, marble, petrofilex, jafper,
&ec. have been raifed by the power of congelation, a power
whofe quantity has not yet been afcertained, and perhaps
greater and more univerfal than that of vapours expanded
by heat, Thefe bafaltic columns rife fometimes out of
mountains of granite itfelf, as mentioned by Dr. Beddoes,
(Phil. Tranfact, Vol. LXXX.) and as they feem to con-
filt of imilar materials more completely fufed, there 1s
ftill greater reafon to believe them to have been elevated
in the cooling or cryftallization of the mafs. Sce note

XXIV.
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Hence dultile Clays in wide expanfion Jpread,
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Tux philofophers, who have attended to the formation
of the earth, have acknowledged two great agents in pro-

E ! ducing the various changes which the terraqueous globe
:- has undergone, and thefe are water and fire. Some of

< them have perhaps afcribed too much to one of thefe great
N !} agents of nature, and fome to the other. They have ge-

nerally agreed that the ftratification of materials could

R
-

only be produced from fediments or precipitations, which
were previoully mixed or diflolved 1n the fea; and that
whatever effets were produced by fire were performed
afterwards.

here is however great difficulty in accounting for the
univerfal ftratification of the folid globe of the earth in
this manner, {ince many of the materials, which appear in
ftrata, could not have been fufpended in water; as the
nodules of flint in chalk-beds, the extenfive beds of fhells,
and laftly the ftrata of coal, clay, fand, and iron-ore,which
in moft coal-countries lie from five to feven times al-
ternately ftratified over each other, and none of them are

Add to this, if a folution of them or a

{foluble in water, /
mixture of them in water could be fuppofed, the caufe of
that folution muft ceale before a precipitation could com-
nience,

S——
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1. The great mafles of lava, under the various names

of granite, porphyry, toadftone, moor-ftone, rag, and {late,
vhich conftitute the old world, may have acquired the
old firatification, which fome of them appear to pofiefs,
by their having been formed by fucceflive eruptions of a
fluid mafs, which at different periods of ancient time arofe
from volcanic (hafts and covered each other, the furface
of the interior mafs of lava would cool and become folid
before the fuperincumbent ftratum was poured over it:
to the fame caufe may be afcribed their different compo-
fitions and textures, which are fcarcely the fame in any
wo parts of the world.

2. The ftratifications of the great mafles of lime-{tone,
which were produced from fea-fhells, feem to have been
formed by the different times at which the innumerable
fhells were produced and depofited. A colony of echini,
or madrepores, or cornua ammonis, lived and perithed in
one period of time; in another a new colony of either
fimilar or different fhells lived and died over the former
ones, producing a ftratum of more recent fhells over a
ftratum of others which had begun to petrify or to be-
come marble; and thus from unknown depths to what
are now the fummits of mountains the lime-ftone is dife
pofed in ftrata of varying folidity and colour. Thefe have
afterwards undergone variety of changes by their folution
and depofition from the water in which they were immer{=
ed, or from having been expofed to great heat under great
preflure, according to the ingenious theory of Dr, Hut-
ton. Edinb. Tranfact. Vol. I. See note XVI.

In moft of the coal-countries of thisifland there are

~
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from five to feven beds of coal ftratified with an equal
number of beds, though of much greater thicknefs, of clay
and fand-flone, and occafionally of iron-ores. In what
manner to account for the ftratification of thefe materials
feems to be a problem of great difficulty. Philofophers
have generally fuppofed that they have been arranged by
the currents of the fea; but confidering their infolubility
in water, and their almoft fimilar {pecific gravity, an ac-
cumulation of them in fuch diftinét beds from this caufe
is altogether inconceivable, though fome coal-countries
bear marks of having been at fome time immerfed be-
neath the waves and raifed again by fubterranean fires.

The higher and lower parts of morafles were necef-
farily produced at different periods of time, fee Note
X VII. and would thus originally be formed in ftrata of
different ages. For when an old wood perifhed, and
produced a morafs, many centuries would elapfe before
another wood could grow and perifh again upon the fame
ground, which would thus produce a new {tratum of mo-
rafs over the other, differing indeed principally inits age,
and perhaps, as the timber mightbe different, in the pro-
portions of its component parts.

Now if we fuppofe the lowermoft ftratum of 2 morafs
become ignited, like fermenting hay, (after whatever
could be carried away by folution in water was gone, ) what
would happen ?  Certainly the inflammable part, the oil,
fulphur, or bitumen, would burn away, and be evaporat-
ed in air; and the fixed parts would be left, as clay, lime,
and iron ; while fome of the calcareous earth would join

=1
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with the filiceous acid, and produce fand, or with the ar-
gillaceous earth, and produce marl. Thence after many
centuries another bed would take fire, but with lefs degree
of ignition, and with a greater body of morafs over it,
what then would hdppen? The bitumen and fulphur
would rife and might become condenfed under an imper-
vious ftratum, which might not be ignited, and there form
coal of different purities according to its degree of flu-
idity, which would permit fome of the elay to {ubfide
through it into the place from which it was {fublimed.

Some centuries afterwards another {imilar procefs might
take place, and either thicken the coal-bed, or produce a
new clay-bed, or marl, or fand, or depofit iron upon IC,
according to the concomitant circumftances above men-
tioned.

I do not mean to contend that a few maffes of fome
materials may not have been rolled together by currents,
when the mountains were much more elevated than at
prefent, and in confequence the rivers broader and more
rapid, and the ftorms of rain and wind greater both in
quantity and force. Some gravel-beds may have been
thus wafhed from the mountains; and fome white clay
wathed from moraffes into valleys beneath them; and
fome ochres of iron diffolved and again depofited by wa-
ter; and fome calcareous depolfitions from water, (as the
bank for inftance on which ftand the houfes at Matlock-
bath;) but thefe are all of fmall extent or confequence
compared to the ':1'ir1'|31'_':: rocks of 5:‘.miu- or porphyry

th, or to the immenfe

which form the nucleus of the eart
ftrata of lime-ftone which cruft over the greateft part of
this granite or porphyry; or laftly to the very extenlive
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beds of clay, marl, fand-ftone, coal, and iron, which were
probably for many millions of years the only parts of our
continents and iflands, which were then elevated above
the level of the fea, and which on that account became
covered with vegetation, and thence acquired their later
or fuperincumbent ftrata, which conftitute, what fome
have termed, the new world.

There is another fource of clay, and that of the fineft
kind, from decompofed granite, this is of a fnowy white
and mixed with fhining particles of mica, of this kind is
an earth from the country of the Cherokees. Other kinds
are from lefs pure lavas; Mr. Ferber afferts that the ful-
phurous fteams from Mount Vefuvius convert the lava
into clay.

< T he lavas of the ancient Solfatara volcano have been
undoubtedly of a vitreous nature, and thefe appear at pre-
fent argillaceous. Some fragments of this lava are but
half or at one fide changed into clay, which either 1s vifcid
or duétile, or hard and ftony. Clays by fire are depriv-
ed of their coherent quality, which cannot be reltored to
them by pulverization, nor by humectatien. But the
fulphureous Solfatara fteams reftore it, as may be eafily
obferved on the broken pots wherein they gather the fal
ammoniac ; though very well baked and burnt at Naples
they are mollified again by the acid fteams into a vifcid
clay which keeps the former fire-burnt colour.,” Travels
1 Iealy, p. 156..
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NOTE XXL—ENAMELS.

Smear’d ber buge dragons with metallic bues.
With golden purplesy and eobaltic blues

Canro II. 1. 287.
THE fine bright purples or rofe colours which we fee
on china cups are not producible with any other material
except gold, manganefe indeed gives a purple but of 2
very diffcrent kind.

In Europe the application of gold to thefe purpofes ap-
pears to be of modern invention. Caffius’s difcovery of
the precipitate of gold by tin, and the ufe of that precipi-
tate for colouring glafs and enamels, are now generally
known, but though the precipitate with tin be more fuc-

2 = I‘
cefsful in producing the ruby glafs, or the colourlefs glafs
which becomes red by fubfequent ignition, the tin proba-
o

bly contributing to prevent the gold from feparating,
which it is very liable to do during the fufion; yet, for

enamels, the precipitates made by alealine falts anfiwer
equally well, and give a finer red, the colour produced by
the tin precipitate being a bluith purple, but with the
others a rofe red. I am informed that fome of our beft
artifts prefer aurum fulminans, mixing it, before it has be-
come dry, with the white compofition or enamel fux :
when once it is divided by the other matter, it is ground

L

with great fafety, and without the leaft danger of explofion,
whether moift or diy. The colour is remarkably im-

orth by long grinding, which ac-

proved and brought f
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cordingly makes an eflfential circumftance in the pro-
ceis.

The precipitates of gold, and the colcothar or other

red preparations of iron, are called zender colours. The heat
muft be no greater than is juft fufficient to make the
enamel run upon the piece, for if greater, the colours will
be deftroyed or changed to a different kind, W hen the
vitreous matter has juft become fluid it feems as if the co-
loured metallic calx remained barely intermixed with 1t
like a coloured powder of exquifite tenuity fufpended in
water : but by ftronger fire the calx is diffolved, and me-
tallic colours are altered by Jolution in glafs as well as in
acids or alkalies.

The Saxon mines have till very lately almoft exclu-
fively fupplied the reft of Europe with cobalt, or rather
with its preparations, zaffre and {male, for the exporta-
tion of the ore itfelf is there a capital crime. Hungary,
Spain, Sweden, and fome other parts of the continent, are
now faid to afford cobalts equal to the Saxon, and fpeci-
mens have been difcovered in our own ifland, both in
Cornwall and in Scotland ; but hitherto in no greatquan-
tity.

Calces of cobalt and of copper differ very materially
from thofe above mentioned in their application for co-
louring enamels. In thofe the calx has previoully acquir-
ed the intended colour, a colour which bears a red heat
without injury, and all that remains is to fix it on the piece
by a vitreous flux, But the blue colour of cobalt, and
the green or bluifh green of copper, are produced by vitri-
fication, that is, by fe/ution in the glafs, and a ftrong fire

I
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is neceffary for their perfeftion. . Thefe calces, therefore,
when mixed with the enamel flux, are melted in crucibles,
once or oftener, and the deep coloured opake glafs,
thence refulting, is ground into impalpable powder, and
ufed for enamel. One part of either of thefe calces is put
to ten, fixteen, or rwenty parts of the flux, according to
the depth of colour required. The heat of the enamel
kiln is only a full red, fuch as is marked on Mr.Wedg-
woed's thermometer 6 degrees. Itis therefore neceffary
that the flux be fo adjufted as to melt in that low heat.
The ufual materials are flint, or flint-glafs, with a due
proportion of red-lead, or borax, or both, and fometimes
a little tin calx to give opacity. ;

Ka-o-lin is the name given by the Chinefe to their por-
celain clay, and pe-tun-tfe to the other ingredient in their
China ware. Specimens of both thefe have been brought
into England, and found to agree in quality with fome
of our own materials. Kaolin is the very fame with the
clay called in Cornwall and the petuntfe is a gra-
nite fimilar to the Cornith moorftone. There are differ-
ences, both in the Chinefe petuntfes, and the Englith
mooritones; all of them contain micaceous and quartzy
particles, in greater or lefs quantity, along with feltlpar,
whichlaft is the effential ingredient for the porcelain ma-
nufactory. “The only injurious material commonly found
in them is iron, which difcolours the ware in proportion
to its quantity, and which our moorftones are perhaps
more frequently tainted with than the Chinefe. Very
fine porcelain has been made from Englith materials,

but the nature of the manufadture renders the procefs pre-
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carious and the profit hazardous; for the femivitrification,
which conftitutes porcelain, 1s neceffarily accompanied
with a degree of foftnefs, or femifufion, {fo that the
veflels are liable to have their forms altered in the kiln,
or to run together with any accidental augmentations of
the fire.

NOTE XXII.——PORTLAND VASE.

Or bid Mortality rejoice and mourn
O’er the fine forms of Portland’s myflic rn.

Canto Il. L. 3109,

ThE celebrated funeral vafe, long in poficflion of the
Barberini family, and lately purchafed by the Duke of
Portland for a thoufand guineas, is about ten inches high
and fix in diameter in the broadeft part. The figures
are of moft exquifite workmanthip in bas relief of white
opake glafy, raifed on a ground of deep blue glafs,
which appears black except when held againft the light.
Mr.Wedgwood is of opinion from many circumftances
that the figures have been made by cutting away the ex-
ternal cruft of white opake glafs, in the manner the fineft
cameos have been produced, and that 1t muft thence
have been the labour of a great many years. Some an-
tiquarians have placed the time of its produétion many
centuries before the chriftian ra; as feulpture was faid
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to have been declining in refpect to its excellence in the
time of Alexander the Great. See an account of the Bar-
berini or Portland vafe by M. D’Hancarville, and by
Mr. Wedgwood.

Many opinions and conjeftures have been publithed
concerning the figures on this celebrated vafe. Having
carefully examined one of Mr.Wedgwood’s beautiful co-
pies of this wonderful production of art, I fhall add ope
more conjecture to the number.

Mr.Wedgwood has well obferved that it does not
feem probable that the Portland vafe was purpofely made
for the afhes of any particular perfon deceafed, becaufe
many years muft have been neceflary for its production.
Hence it may be concluded, that the [ubject of its em-
bellithments is not privaté hiftory but of a general nature,
This fubjeét appears to me to be well chofen, and the
ftory to be finely told ; and that it reprefents what in an-
cient times engaged the artention of philofophers, peets,
and heroes, I mean a part of the Eleufinian myiteries

Thele myfteries were invented in Agypr, and after-
wards transferred to Greece, and flourifhed more par-

1 larlo T B - 1+ G e ’
ticularly at Athens, which was at the fame time the fear of

S Ll =-

J.j

the fine arts. They confifted of fcenical exhik

prefenting and inculeating the expectation of a future
| 1

oy the
J

life

after death, and on this account were encc

government, wfomuch that the Athenian laws punifhed
3 difcovery of their fecrets with death.  Dr.Warburton
has with great learning and ingenuity thewn that the de-
fcent of ZEneas into hell, defcribed in the Sixth Book of
Virgil, is a poetical account of the reprefentations of the

A
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future ftate in the Eleufian myfteries. Divine Legation,
Vol.I. p. a10.

And though fome writers have differed in opinion
from Dr.Warburton on this fubjeét, becaufe Virgil has
intreduced fome of his own heroes into the Elyfian fields,
as Deiphobus, Palinurus, and Dido, in the fame manner
as Homer had done before him, yet it is agreed that the
received notions about a future ftate were exhibited In

= : - y d
thefe mviteries, and as thele poets defcribed thofe re-
o ) s

ceived notions, they may be faid, as far as thefe religi-
ous do&rines were concerned, to have defcribed the myf-
teries.

Now as thefe were emblematic exhibitions they muit
have been as well adapted to the purpofes of {culpture as
of poetry, which indeed does not {eem to have been un-
common, fince one compartment of figures in the fhield
of Mneas reprefented the regions of Tartarus. /ZEn.
[.ib. X. The proceflion of torches, which according to
M. De St. Croix was exhibited in thefe myfteries, is ftill
to be feen in baflo relievo, difcovered by Spon and
Wheeler. Mémoires fur les Myftcres par De St. Croix,
1784, And it is very probable that the beautiful gem re-
;31.'-:’-11'['1?'.1{; the marriage of Cupid and Pfyche, as defcribed

by Apuleius, was originally defcriptive of another part of

the exhibitions in thefe mylteries, though afterwards it
became a common fubjeét of antient art. See Divine
Ieoat. Vol. L. p. 323. What fubject could have been

imaeined fo fublime for the ornaments of a funeral urn

as the mortality of all things and their refufcitation ?

Where could the defigner be fupplied with emblems for
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this purpofe, before the Chriftian 2&ra, but from the
Eleufinian myfteries ?

1. The exhibitions of the myfteries were of two kinds,
thofe which the people were permitted to fee, and thofe
which were only fhewn to the initiated. Concerning the
latter, Ariftides calls them * the moft fhocking and moft
ravifhing reprefentations.” And Stobzus afferts that the
initiation into the grand myfteries exactly refembles death,
Divine Legat. Vol. I. p. 280, and p. 272. And Virgil
in his entrance to the thades below, among(t other things

of terrible form, mentions death. Zn. VI. This part of

the exhibition feems to be reprefented in one of the com-
partments of the Portland vafe.

Three figures of exquifite workmanthip are placed by
the fide of a ruined column whofe capitalis fallen off, and
lies at their feet with other disjointed ftones, they fit on
loofe piles: of ftone beneath a tree, which has not the
leaves of any evergreen of this climate, but may be {up-
pofed to be an elm, which Virgil places near the entrance
of the infernal regions, and adds, that a dream was be-
lieved to dweil under every leaf of ic.  ZEn. VI. 1 28y.
In the midft of this group reclines a female figure in a
dying attitude, in which extreme languor is beautifully
reprefented, in her hand is an inverted torch, an antient
emblem of extinguifhed life, the elbow of the fame arm
refting on a ftone fupports her as fhe {inks, while the
other hand is raifed and thrown over her drooping head,
in fome meafure fuftaining it, and gives with great art the
idea of fainting laflicude. On the right of her fits a man,
and on the left a woman, both fupporting themfelves on

A a >
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o
their arms, as people are liable to do when they are think-
ing intenfely. They have their backs towards the dying
ficure, yet with their faces turned towards her, as if fe-
rioufly contemplating her fituation, but without {tretching
out their hands to affilt her.

This central figure then appears to me to be an hiero-
glyphic or Eleufinian emblem of MORTAL LIFE, that is,
the lethum, or death, mentioned by Virgil amongft the
terrible things exhibited at the beginning of the niyfteries.
The inverted torch thews the figure to be emblematic, if
it had been defigned to reprefent a real perfon in the aét
of dying there had been no neceflity for the expiring
torch, as the dying figure alone would have been fuf-
ficiently intelligible ;—it would have been as abfurd as to
have put an inverted torch into the hand of a real perfon
at the time of his expiring. Befides 1f this figure had re
prefented a real dying perfon would not the other figures,
or one of them at leaft, have ftretched out a hand to {up-
port her, to have eafed her fall among loole flones, or to
have fmoothed her pillow 2 Thefe circumftances evince
that the figure is an emblem, and therefore could not be
a reprefentation of the private hiftory of any particular
family or event.

The man and woman on each fide of the {h‘inrr figure
muft be Lr'..wmcd as emblems, both from their fimi-
larity of fituation and drefs to the middle figure, and their
being grouped along with it.  Thefe I think are hiero-
glyphic or Flenfinian c;'-..blfn‘..s of HUMANKIND, with
the backs toward the dying figure of MORTAL LIFE, un-

‘-‘-".;l‘.:?i_-; to atioclate 'u‘.«'lﬁil 0cr, :.'f_"u. trning o
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rious and attentive countenances, curious indeed to be-
hold, yet forry to contemplate their latter end. Thefe
figures bring ftrongly to one’s mind the Adam and Eve
of facred writ, whom fome have fuppofed to have been
allegorical or hieroglyphic perfons of Agyptian origin,
but of more antient date, amongft whom I think is Dr.
Warburton.  According to this opinion Adam and Eve
were the names of two hieroglyphic figures reprefenting
the early ftate of mankind; Abel was the name of an
hieroglyphic figure reprefenting the age of pafturage, and
Cain the name of another hieroglyphic fymbol repre-
fenting the age of agriculture, at which time the ufes of
iron were difcovered.  And as the people who cultivated
the earth and built houfes would increafe in numbers
much fafter by their greater production of food, they
would readily conquer or deftroy the people who were
{uftained by pafturage, which was typified by Cain flaying
Abel.

2. On the other compartment of this celebrated vafe
is exhibited an emblem of immortality, the reprefentation
of which was well known to conftitute a very principal
part of the fhews at the Eleufinian myfteries, as Dr,
Warburton has proved by variety of authority., The ha-
bitation of fpirits or ghofts after death was fuppofed by
the antients to be placed beneath the earth, where Pluto
reigned, and difpenfed rewards or punifhments. Hence
the firlt figure in this group is of the MaNES oF GrosT,
who having paffed through an open portal is defcending
into a dufky region, pointing his toe wich timid and un-
fteady ftep, feeling as it were his way 1in the gloom.

Aag
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This portal Zneas enters, which is defcribed by Virgl,
—patet atri janua Ditis, ZEn. VL. 1. 126 as well as the
eafy defcent,—facilis defcenfus Averni, Ib. The dark-
nefs at the entrance to the fhades is humoroufly defcribed
by Lucian. Div. Legat. Vol. L. p. 241. And the horror
of the gates of hell was in the time of Homer become a
proverb; Achilles fays to Ulyfies, « I hate a liar worle
than the gates of hell;” the fame expreffion is ufed in
1faiah, ch. xxxviii, v. 10. The MANES or GHOST ap-
pears lingering and fearful, and wifhes to drag after hima
part of his mortal garment, which however adheres to the
fide of the portal through which he has pafled. The
beauty of this allegory would have been expreficd by Mr.
Pope, by « We feel the ruling paffion ftrong in death.”
A little lower down in the group the manes or ghoft is
received by a beautiful female, a fymbol of 1MMORTAL
11rE.  This is evinced by her fondling between her
knees a large and playful ferpent, which from its annually
renewing its external fkin has from great antiquity, even
as early as the fable of Prometheus, been efteemed an
emblem of renovated youth. The ftory of the ferpent ac-
quiring immortal life from the afs of Prometheus, who
carried it on his back, is told in Bacon’s Works, Vol, V,
p. 462. Quarto edit. Lond. 1778. For a fimilar pur-
pofe a ferpent was wrapped round the large hieroglyphic
egg in the temple of Diofcuri, as an emblem of the re-
newal of life from a ftate of death. Bryant’s Mythology,
Vol. IL. p. 359, fec. edit. On this account alfo the fer-
pent was an artendant on ZEfculapius, which feems to have
been the name of the hieroglyphic figure of medicine.
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T'his ferpent fhews this figure to be an emblem, as the
torch fhewed the central figure of the other compart-
ment to be an emblem, hence they agreeably cor refpond,
and explain each other, one reprefer nting MORTAL LIFE,
and the other 1smorTAL LIFE.
This emblematic figure of immortal life fits down with
her fcet towards the figure of Pluto, but, turning back
her face towards the timid ghoft, fthe ftretches forth her
hand, and taking hold of his elbow, fupports his totter-
ing fleps, as well as encour ages him to advance, both
which circumftances are thus with wonderful ingenuity
brought to the eye. At the fame time the {pirit loofely
lays his hand upon her arm, as one walking in the dark
would naturally do for the greater certainty of fo llowing
his conduétrefs, while the general part of the {fymbo] of
IMMORTAL LIFE, being turned toward the figure of
Pluto, fhews that fhe is leading the phantom to his
realms.

In the Pamphili gardens at Rome, Perfeus in affifting

Andromeda to defcend from the rock takes hold of her

elbow to fteady or fupport her (tep, and fhe lays her hand
loofely on his arm as in this figure. Admir. Roman.
Antiq.

‘The figure of PLuTo can not be mi iltaken, as is agreed
by moft of the writers who have mentioned this vafe; his
grifley beard, and his having one foot Emn:‘u 1n the earth,
lenotes the infernal monarch. He is placed ar th loweft:
part of the group, and refting his r'fnn on his hand, and
his arm upon his knee, receives the (lranger-{pirit with
inquilitive attention ; it was before obferved that when

Aag
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people think attentively they naturally reft their bodies in
fome eafy attitude, that more animal power may be em-
ployed on the thinking faculty. In this group of figures
there is great art fhewn in giving an idea of a defcending
plain, viz. from earth to Ely(ium, and yet all the figures
are in reality on a horizontal one. This wonderful de-
ception is produced firit by the defcending ftep of the
manes or ghoft; fecondly, by the arm of the fitting figure
of immortal life being raifed up to receive him as he de-

(cends+ and laftly, by Pluto having one foot funk into the

€artil.

There is yet another figure hich is concerned in con-
ducting the manes or gholt to the realms of Pluto, and
this is. rove. He precedes the defcending fpirit on ex-
panded wings, lights him with his torch, and turning back
his beautiful countenance heckons him to advance. The

ntient God of love was of much higher dignity than the

modern Cupid. He was the firlt that came out of the

great egg of night, (Hefiod. Theog. V. CXX. Bryant’s

Mythol. Vol. IL. p. 348.) and is faid to poflefs the keys

of the fky, fea, and earth, As he therefore led the way

into this life, he {feems to conftitute a proper emblem for

leading the way to a future life. See Bacon's Works,
Vol. L. p. 568. and Vol. I1I. p. 532. Quarto edit.

Fhe introduétion of love into this part of the mylte-
ies requires a little further explanation. The Pfyche of
the /ilgyptians was one of their moft favourite emblems,
and reprefented the foul, or a future life ; it was originally
no other than the aurelia, or butterfly, but 1n after times

as reprefented by a lovely female child with the beau-
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tiful wings of that infe&, The aurelia, after its firft &t e

as an eruca or caterpillar, lies for a feafon in a2 manner

dead, and is inclofed in a fort of coffin, in this ftate of

darknefs it remains all the winter, but at the return of
fpring it burfts its bonds and comes out with new

Lii
and in the moft beautiful attire. The Meyptians ]

life,
10U ht
this a very proper picture of the foul of man, and of the
immortality to which it afpired, But as this was all owing
to divine Love, of which Eros was an emblem,

this perfon frequently introduced as a conco nitant of the

foul in general or Pfyche. (Bryant’s Mythol. Vol. IL.
p-.386.) ERros, or divine Love, is for the fame reafon a
proper attendant on the manes or foul after death, and
much contributes to tell the ftory, that is, to thew
foul or manes is defigned by the defcending figure. From
this figure of Love M. D’ IIancarwliL imagines tl
Orpheus and Eurydice are typified under the fizure of
the manes and immortal life as above defcribed. It may
be fufficient to anfwer, firf}, that Orpheus is always re-
prcl‘cntLd with a lyre, of which there are e prints of four
different gems in Spence’s Polymetis, and Virgil
feribes him, An. VI. cythara fretus. And feconc ily, thae
it is abfurd to fuppofe that Eurydice was fondlis ng and
playing with a ferpent that had flain her. Add to this
that Love feems to have been an inhabirant of t

we find

that da

1aC

10 Uif-

I]L ll.]lt.,!!‘lll
regions, as exhibited in the mylteries, for Claudian, who

treats more openly of the Eleufinian myfteries, when they
were held in lefs veneration, invokes the deities to difclofe
to him their fecrets, and amongft other things by what
torch Love foftens Pluto,
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Dii, quibus in numerum, &ec.

Vos mihi facrarum penetralia pandite rerum,
Et veitri fecreta poli, qua lampade Ditem
Flexit Amor.

In this compartment there are two trees, whole branches
fpread over the figures, one of them has fmoother leaves
like fome evergreens, and might thence be fuppofed to
have {ome allufion to immortality, but they may perhaps
have been defigned only as ornaments, or to relieve the
figures, or becaufe it was in groves, where thefe myfteries
were originally celebrated. ‘Thus Homer {peaks of the
woods of Proferpine, and mentions many trees in Tarta-
rus, as prefenting their fruits to Tantalus; Virgil fpeaks
of the pleafant groves of Elyfium ; and in Spence’s Poly-
metis there are prints of two antient gems, one of Orpheus
charming Cerberus with his lyre, and the other of Her-
cules binding him in a cord, each of them ftanding by a
tree. Polymet. p. 284. As however thefe trees have
all different foliage fo clearly marked by the artift, they
may have had fpecific meanings in the exhibitions of the
myfteries, which have not reached pofterity, of this kind
{eem to have been the tree of knowledge of good and
evil, and the tree of life, in facred writ, both which muft
have been emblematic or allegorical. The mafks, hang-
ing to the handles of the vafe, feem to indicate that there

s a concealed meaning in the figures befides their general
appearance. And the prieftefs at the bottom, which I
come now to defcribe, feems to fhew this concealed mean-
ing to be of the facred or Eleufinian kind.

3. The figure on the bottom of the vale 1s on a larger
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{cale than the others, and lefs finely finithed, and lefs ele-
vated ; and as this bottom part was afterwards cemented
to the upper part, it might be executed by another artift
for the fake of expedition, but there feems no reafon to
fuppofe that it was not originally defigned for the upper
part of it as fome have conjetured. As the myfReries of
Ceres were celebrated by female priefts, for Porphyrius
fays the antients called the priefteffes of Ceres, Melifai,
or bees, which were emblems of chaftity, Div. Leg.
Vol.I. p. 235 ; and as, in his Satire againft the fex, Juve-
nal fays, that few women are worthy to be prieftefies of
Ceres, Sat. VL. the figure at the bottom of the vafe would
feem to reprefent a PRIESTESS or HIEROPHANT, whofe
office it was to introduce the initiated, and point out to
them, and explain the exhibitions in the myfteries, and to
exclude the uninitiated, calling out to them, ¢ Far, far
retire, ye profane !"” and to guard the fecrets of the tem-
ple. Thus the introductory hymn fung by the hiero-
phant, according to Eufebius, begins, I will declare a
fecret to the initiated, but let the doors be fhut againt the
profane.” Div. Leg. Vol. I. p. 177. The prieftefs or
hierophant appears in this figure with a clofe hood, and
drefled in linen, which fits clofe about her ; excepta light
cloak, which flutters in the wind. Wool, as taken from
flavghtered animals, was efteemed profane by the priefts
of Egypt, who were always drefled in linen. Apuleius,
p. 64. Div. Leg. Vol. 1. p. 318.  Thus Eli made for
Samuel a linen ephod. Samuel i. 3.

Secrecy was the foundation on which all myfteries

refted, when publicly known they ceafed to be myfteries;

/
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hence a difcovery of them was not only punithed with
death by the Athenian law, but in other countries a dif-
grace attended the breach of a folemn oath. The pricftefs
in the figure before us has her finger pointing to her lips
as an emblem of filence. There is a figure of Harpo-
crates, who was of Egyptian origin, the fame as Orus,
with the lotus on his head, and with his finger pointing to
his lips not prefled upon them, in Bryant's Mythol.
Vol. 11. p. 398, and another female figure ftanding on a

R [k lotus, as if juft rifen from the Nile, with her finger in the
I fame attitude, thefe feem to have been reprefentations or
', emblems of male and female priefts of the fecret myfte-

N ; ries. As thefe forts of emblems were frequently changed

m | by artifts for their more elegant exhibition, it is pofiible
£ | the foliage over the head of this figure may bear fome
:i k analogy to the lotus above mentioned.

1\ This figure of fecrecy feems to be here placed, with

2 \ great ingenuity, as a caution to the initiated, who might
By h underftand the meaning of the emblems round the vafe,
41 not to divulge it, And this circumftance feems to ac-

N f count for there being no written explanation extant, and
.tll ' no tradition concerning thefe beautiful figures handed

' .I."," down to us along with them.

LA Another explanation of this figure at the bottom of the

j' ,_ ‘ vafe would feem to confirm the idea that the baffo-relievos

48 round its fides are reprefentations of a part of the myfte-

f’: 10| ries, I mean that it is the head of Aris. Lucian fays that
55:_ Lo Atis was a young man of Phrygia, of uncommon beauty,
\ i! that he dedicated a temple in Syria to Rhea, or Cybele,
I 1§ and firft raught her myfteries to the Lydians, Phrygians,
i

i |

| A

| [lli'
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23

and Samothracians, which myfteries he brought from
India. He was afterwards made an eunuch by Rhea, and
lived like a woman, and affumed a feminine habit t, and
in that garb went over the werld teaching her ceremonies g
and myfteries. Diét, par M. Danet, art. Atis. As this i
figure is covered with clothes, while thofe on the fides of |
the vafe are naked, and has a P hrygian cap on the head,
and as the form and features are {o foft T, that it is difficult

e

to fay whether it be a male or female figure, there is
reafon to conclude, 1. that it has reference to fome par-
ticular perfon of fome particular country ; 2. that this

e —

perfon is Atis, the firlt great hierophant, or teacher

U
myfteries, to whom M, De la Chauffe fays the figure it-
felf bears a refemblance. Mufeo. Capitol. Tom. IV,

P- 402. I

In the Mufeum Etrufcum, Vol. 1. plate g6, there is
the head of Atis with feminine features , clothed with a
Phrygian cap, and rifing from very 'nu!a! foliage, placed

on a kind of term fupported by the paw of a lion. Goreus

in his explanation of the figure fays that it is ::':;'_:-:.E on a
lion’s foot becaufe that animal was facred to Cybele, and

I}
£ o o -y P o leaxra: '\,.r-..- !_ e lia "
that it rifes from very broad leaves, becanf ...‘!'.- he be-

. S50 S )
came an eunuch he determined to dwell in the groves.

T s 1 Y ] RIS AP
Ihus the foliage, as wellas the cap and feminine features,
confirm the idea of this figure at the bottom of the vaf;
. SIS he head af A e he firlt ore 1t hieronhar
reprefenting the head of Atis the firlt great hieropha
and that the s'it:ur(-:a on the fides of the vafe are emblen
from the antient myfteries
| | 1 Anpe neE armenrs ra a1 .I
I beg leave to :'.:.-rl that it does not appear to have been
uncommon among(t the antients to put allegorical figures
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on funeral vafes. In the Pamphili palace at Rome
there is an elaborate reprefentation of Life and Death, on
an antient farcophagus. In the firft Prometheus is re-
prefented making man, and Minerva is placing a butter-
fly, or the foul, upon his head. In the other compart-
ment Love extinguifhes his torch in the bofom of the dy-
ing figure, and is receiving the butterfly, or Pfyche, from

him, with a great number of complicated emblematic
figures grouped in very bad tafte. ~Admir. Roman,

“Ll’ltl-'q.

NOTE XXIL—-COAL.

Hence Javie Lagl wis H.r;'i,ff_:l COHCR r..’-.'-;.-f(i’.l,

fnd flars of gold the [parkling Pyrite blends.

-

Canto Il L 349.

To elucidate the formation of coal-beds I fhall here
defcribe a fountain of foffil tar, or petroleum, difcovered
lately near Colebrook Dale in Shropfhire, the particulars
of which were fent me by Dr. Robert Darwin, of Shrew{-
bury.

About a mile and a half below the celebrated iron-
bridge, conftruéted by the late Mr.Darsy, near Cole-
brook Dale, on the eaft fide of the river Severn, as the
workmen in O¢tober 1786 were making a {ubterranean

canal into the mountain, for the more ealy acquifition and
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conveyance of the coals which lie under it, they found an
oozing of liquid bitumen, or petroleum ; and as they pro-
ceeded further cut through fmall cavities of different fizes
from which the bitumen iffued. From ten to fiftcen bar-
rels of this foffil tar, each barrel containing thirty-two
gallons, were at firft colle€ted in a day, which has fince
however gradually diminithed in quantity, fo that at pre-
fent the product is about feven barrels in fourteen days,
The mountaim, inte which this canal enters, confifts of
filiceous fand, in which however a few marine produions,
apparently in their recent ftate, have been found, and are
now in the pofleffion of Mr, WrLLiam RevNowps, of
Ketly Bank. About three hundred yards from the en-
trance into the mountain, and about twenty-eight yards
below the furface of it, the tar is found oozing from the
fand-rock above into the top and fides of the canal.
Beneath the level of this canal a fhaft has been {unk
through a grey argillaceous {ubftance, called in this coun-
try clunch, which is faid to be a pretty certain indication
of coal; beneath this lies a ftratum of coal, about two

or three inches thick, of an inferior kind, yielding little
flame in burning, and leaving much athes; below this

is 2 rock of a harder texture, and beneath this are found

coals of an excellent quality ; for the purpofe of procur-
ing which with greater facility the canal, or horizontal
aperture, is now making into the mountain. July, 1788

Beneath thefe coals in fome places is found falt water
in other parts of the adjacent country there are beds of
iron-ftone, which alfo contain fome bitumen in a lefs

HI]:LI ”..‘.:'.’1 .Lli\.: W1l1Ch about on a ey \_1 Wilth the ncw

canal, into which the foffil tar oozes, as above defc
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There are many interefting circumftances attending the
fituation and accompaniments of this fountain of foffil tar,
tending to develop the manner of its produétion. 1. As
the canal paffing into the mountain runs over the beds of
coals, and under the refervoir of petroleum, it appears
that a natural difiillation of this foffil in the bowels of the
earth muft have taken place at fome early pcriud of the
world, fimilar to the artificial diftillation of coal, which
has many years been carried on in this place ona {maller
fcale above ground. When this refervoir of petroleum
was cut into, the {lownefs of its exfudation into the canal
was not only owing to its vifcidity, but to the preflure of
the atmofphere, or to the neceflity there was that air
fhould at the fame time infinuate itfelf into the fmall cavi-
ties from which the petroleum defcended. The exiftence
of fuch a diftillation at fome antient time is confirmed by
the thin frratum of coal beneath the canal (which covers
the hard rock) having been deprived of its foffil oll, fo as
to burn without fla m, and thus to have become a natu-
ral coak, or foffil charcoal, while the petroleum diftilled
from it is found in the cavities of the rock above it.

There are appearances in other places, which favour
this idea of the natural diftillation of petroleum, thus at
Matlock in Derbyfhire a hard bitumen 1s found adhering
to the fpar in the clefts of the lime-rocks in the form of
round drops about the fize of peas;* which could per-
haps only be depofited there in that form by fublimation.

2. The fecond deduétion, which offers itfelf, is, that

e

thefe beds of coal have been c\f”‘f’; to a Lf/}fﬂ’.{i able M.G'/lu
of heat, fince the petroleum above could not be fe parated,
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as far as we know, ’ -:rj_: other means, and that the good
quality of the coals beneath the hard rock was owing to
the impermeability of this rock to the bituminous vapour,
and to its preffure being too great to permit its being re-
moved by the elafticity of that vapour. Thus Erom the
degree of heat, the degree of p:‘rf:Lfl'L‘, and the permea-
bility of the fuperincumbent ftrata, many of the pheno-
mena attending coal-beds receive an eafy explanation,
which much accords with the ingenious theory of the
earth by Dr. Hutton, Tranf. of Edinb. Vol. I.

In fome coal works the fufion of the ftrata of coal has

been fo light, that there remains the appearance of ligne-

ous fibres, and the impreflion of leaves, as at Bovey near
Exeter, and even feeds of vegetables, of which I have had
fpecimens from the collieries near Polefworth in Warwick-
fhire. In fome, where the heat was not very intenfe and
the incumbent ftratum not permeable to wvapour, the
fofiil oil has only rifen to the =_T._'*.j er part of the coal-bed,

it LA o e hin TR 5 PR el Bt
and '.!'.‘lﬂ rendered that mucin mor I' A 141111 1.1 Ji L.I:ll.ll Lae

lower parts of it, as in the Ca',ilfix:'ec:'s near Beaudelert, the

feat of the EarL or Uxsripce 1n. Stabiordihire, wnere
A o o L T LR R ol 8 i e |
tnC upper iratum 1s a periect cannel, or ca cody, and

I s - oy il e s Syl (L s FEpR ) | e [
the !-’_‘:"-t_:‘ one (:f‘.-..l Inierior guaiity. COver tne ci ‘.}-{,.‘L.:;,
near Sir H. Harvur’s houfe in Derbyfhire a thin lamina

of afphaltum is found in fome places near the furface of

the earth, which would to be frem a diftillation of

pctm‘r’um from E}:c coals below, the more fluid part of

which had in procefs of time exhaled, or been confolidated
3 sk e { 5 T i | 1

by its abforption of air. In other coal-works the upper

part of the ftratum is of a worfe kind than the lower

ParT L. B b
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one, as at Alfreton and Denbigh, in Derbyfhire, owingto
the fuperincumbent ftratum having permitted the exha-
Jation of a great part of the petroleum; whillt at Wid-
drington in Northumberland there is firft a feam of
coal about fix inches thick of no value, which lies under
about four fathom of clay, beneath this is a white free-
ftone, then a hard ftone, which the workmen there
call a whin, then two fathom of clay, then another
white ftone, and under that a vein of coals three feet
nine inches thick, of a fimilar nature to the Newcaftle
coal, Phil. Tranf. Abridg. Vol. VI. plate 11. p. 1g2.
The fimilitude between the circumfitances of this colliery,
and of the coal beneath the fountain of tar above de-
{cribed, renders it highly probable that this upper thin
eam of coal has {uffered a fimilar diftillation, and that the
inflammable part of it had either been received into the
clay above in the form of {ulphur, which when burnt in
the open air would produce alum; or had been diffipated
for want ofa receiver, where it could be condenfed. The

former opinion is perhaps i this cale more I;r:,b;;ble, asin

fome other coal-beds, of which I have procured ac-

counts, the furface of the coal beneath clunch or clay is

P et ST N S N P T i B D T T
of an inferior quality, as at Welt Hallum in Nottingham-

11
i
thire. The clunch probably from hence acquires its in-
flammable part, which on calcination becemes vitriolic

acid. 1 gathered pieces of clunch converted partially into
| B

Yiaevi i ._ SPESh | pras = il 'aln vhers ~ £ . s i
alum at a colliery near Bilfton, where the ground was ftil

on hre a [ew years ago,

1 he heat, whichh pas thus pervadec

!
the beds of morafs,
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in fuch very fmall maffes from the {ugar if' contains, and
feems hence not to have been attended with any expulfion
of lava, like the deeper craters of volcanoes fituated in
beds of granite.

The marine fhells found in the loofe fand-rock
:'!T"‘r.:_\\v a i -

e g Lk o - - S
€ this reiervoir o petroleum, and the coal-beds be-

i

neath it, together with the exiftence of {ea-falt beneath
thefe coals, prove that thefe coal-beds have beer at the
bottom f.f the fea, during > fome remote period of time, and
were afterwards ra Ih-] into their prefent fitvation by fub-
terraneous L‘spk!‘.-.'?:'-ﬂ."; of \':-j;r;.".ir. This doltrine is fur-

i - ¥ ey | z
ther fupported by the marks of violence, which fome coal-

| g a2 e £
beds received at the time € they were railed out of the lea,
as in the collieries at \rL’.,nu'I]; in Some rictinire. In thele

there

- are feven firata of c oals, equitant upon each other
with beds of clay and ftone intery ening ; amongft whicl
clay are found fhells and fern branches,
thi and a quantity of hetero-

In one part of
| |

this hill che {traca are disjoined

geneous fubftances fill up the chalm whicl

L.-J “il
YuEie g H
1 dlsjolns them,

on one ii;.u Uf this ch"! n the feven ftrata of coal are f;

to their reciprocal thicknefs and
i
. g g
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J
- 360, abtidg, Vol. V.. 5o,
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Ipccimens of lead-ore and fpar are found, confirm ¢!
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the bed of a river. Neverthelefs, [wﬂ. arguments
sed, which are

~T

only apply to the collieries above ment
few compared with thofe w hich bear no marks of having
been immerfed in the fea.
On the other hand the production of coals from mo-
raffes, as deferibed in note XX. 1s evinced from the ve-
1

ocetable matters frequently found in them, and in the ftrata

get

over them ; as fern-leaves in nodules of iron ore, and from
the bog-fhells or frefh water mufcles fometimes found
yver them, of both which I have whatl believe to be {pe-
c‘i:nc:zs; ;m-:l 1s further I'!l-h"t.(l. from fome parts of thele
beds being only in part transformed to coal; and the

other part flill retaining not only the I'-rjt‘m but fome of

L
the propertics of wood ; (pecimens of which are not un-
frequent in the cabinets of the curious, ;mr;.lrul from

1
Loch ';'\EL-EL_-Jh in Ireland, from Bovey near Exeter, and
other places; and from a famous cavern called the 'Tem-
ple of the Devil, near the town of f Altorf in Franconia, at
the foot of a mountain covered with pine and favine, in
which are 4'01‘.] d E;ll':il(_‘ coals i':.‘.:.‘}‘_'lmli}g rees (,-l LJD"‘: H
which are fo far mineralized as to be heavy and compact ;
and fo to c¢Morefce with pyrites in fome parts as to crum-
ble to pieces; yet from other parts white afhes are pro-
duced on calcination, from which fixed aleali is pi rocured ;
which evinces their vegetable origin. (Di¢t. Raifonné,
art Ch:n‘bon } To ti":jc may be added another argument
from the oil which is diftilled from coals, and which 1is
analogous to vegetable oil, and does not exift in any bo-
dies truly mineral. Keir’s Chemical Dicionary, art, Bi-
tunen.

Whence it would appear, that though moft collieries

with their attendant ftrata of clay, fand-ftone, and iren,

n
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were formed on the places where the vegetal

les grew,
from which they had their origin ; yet that

Ur1Lr C”IiLL_'
tions of vegetable matter were wathed down fi
nences by currents of water into the beds of

om ermi-
rivers, or the
neighbouring feas, and were there accumulated at different
periods of time, and underwent a great degree of heat
from their fcrmcn atio#, in the fame manner as tl
of morafs which had eontinued on ¢

10{e beds

e 1:1.-'.1.n:s where t'ﬂ.c.'}-'

were produced. And that by this ferme Jt.ni-fm many of

them had been raifed from the ocean with fand and fea-
fhells over them ; and others from the beds of rivers with
accumulations L')f-gi"t‘."t.']. upon them.

4. For the purpofe UF[‘:E'EI"“]F‘;'T this s hiftory of the 1

ducts of morafles more diftinétly to the eye of the re: .-ju-}
I fhall here fubjoin two or three accounts of fin ng or

boring for coals, out of above twenty which I ! e pro-

cured from various places, though the terms are not very

intelligible, being the language of the overfeers of coal-
works.

1. Whitfeld-mine near the Pottery in Stafordfhire.
Soil 1 foot, brick-clay 3 feet, fhale 4. metal” which s
hard brown and falls in the weather 42. coal 3. warrant
clay 6. brown pi":iﬂ;rznv 36. coal 31. warrant clay 31
bafs and metal 53!. hardftone 4. fhaly bafs 1%, coal 4.
\u-';li':'antrlur', depth unknown. in all about 55 yards,

2. Coal-mine at Fr toi in I)LIOf hire. Soil an

AL cadi LI ('I.".:f

7 feet. fragments of ftone 9. bind ;3. ftone 6. bind 34,
ftone 5. bind 2. ftone 2. bind 10. coal 1 ;- bind 1!, ftone
37. bind 7. foft coal 3. bind 3. flone 20. bind 16, coal
7z n all about 61 yards.

e
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. A baffet conl-mine at Woolarton in Nottinghamfhire,
San d and oravel 6 feet. bind 21. ftone 10. fmut or effete
coal 1. clunch 4. bind 21. ftone 18. bind 18. ftonebind
15. foft coal 2. clunch and bind 21. coal 7. in all about

48 yards

7 in Nottinghamfhire. Soil
and clay 7 feet. yind 48. fmut 1. clunch 4. biml.

o. bind 1. ftone 1. bind 3. ftone 1. bind 16. fhale 2.
bind 12. fhale 3. clunch, ftone, and a bed of cauk 54.
{oft coal 4. clay and dun 1. {oft coal 4. clunch and bin-'i

o1. coal 1. broad bind 26. hard coal 6. in all about 74

As thele ftrata generally lie inclined, I fuppofe parallel
with the limeftone on which they reft, the upper edges of
them all come out to day, which is termed bafleting ;
when the whole mals was ignited by its fermentation, 1t 13
probable that the inflammable part of fome {trata might
thus more eafily efcape than of others in the form of va-
vl--n;r; as dews are known to {lide between fuch ftrata in
the production of fpriags; 1 which accounts for fome coal-
beds being fo much worle than others. See note XX.

F'rom this account of the production of coals from mo
raffes it would appear, that Lo.ll-bcdn are not to be ex-
PL;L' fl bene 1ith me fles o E ] me- {ftone. I\L\rtl[hk,ll be 111‘.‘\'-'.‘
been 1;-.[-L1j,- informed by my friend Mr. Michell, of
Thornhill, who I hope will foon favour the public with
his geological inveltigations, that the beds of chalk are the
uppermoit of all the lime-ftones ; and that they reft on
the granulated lime-ftone, called ketton-ftone ; which I

fuppofe is fimilar to that which covers the whole country




TT——— s




IS

A'LY

a0

SIWOILLY A

//I’/'//;‘// //l//r 4-////////

/
to the

LOW MAIN COAL
Vl/

T & + ]
Soid  and Clay 5
1} |
1| | |
| |
| | |
& Brown Pest 22|
|
e o
loal
Blire Metal Store 2
Lt bl L |
S [ VIR  FENUR Whdte Girdter | 2 1
| bl £ el
| ‘ | [
| | | Witite and &rey Lost é
|
[ Soft Blue Mctal Store 5
coal
| I |
| White Post Cirdies 3
| ! |
| Whir. - S z
| & Strong White Port .. 3
i . (ol 2 |
Soft Bliwe Thill ... = |
| il
Sofp Givdles mirced with Whin 3
Coaal s |
|
Blue and Black Stone e 3
toal
Strong White Post . E i
I Grey Metal Stone... .. . 7
‘ LRI a2 s :
Groy Fost mized with Whin 7
Grey Cirdies.. 3
| -} 2
| = l Blue and Black Stone 2
S 7 i (oal - B '
| 12 Grey Metal Stone....- 3
| e T
| =
1 = Strong White Post....... 6
= :

0l

| /‘l‘.ui- Metal Store with fard r-'rr.i!v.r‘ 3

MHigh Main Coal .. 7

= |76

} it Grey Metal..... - - | 4
| Bse Metal Stone... S o
ot |

| Bice Metal Stone. . | 3
R Whin and Blue Motal {

Strong White Post 3

Brown Fost with. Waler.
Blae Metal Store with Grey,Girdles ‘ 4

o Con
Bine Metal Stone 3
Wiiite Post
it |
| Strong Grey Metal wich Post Girdles. | ¢
{ " {
| H e T | Strong White Post | 2
[ i > 2 Witere cmana |
‘| 4 OGN 7 2ccc srecat Seone ]
- PN LA -
1] LA WA crey Metal Store with Post Girdies | 2
I
‘ | Btwe Metal Stone with Where Girdées | 1
| Groy Metal
| | Wheite Post 2
I | | White Powt miawed with Whin 2
White Post i
| { Dark BSlze Metal and Coal
| vy Metal Storne & Girdles 2
| |
|
= | White Pot riced with Whin

Whin -
o A SR Waite Lot maved with Whin =g
i ;
Metal Storne
td and Whin Gindies. 1
¢ Metal and Girdles
 Poust

0

Mm g and Gy Metal
a

\‘]‘» !,‘u

Blue and Grey Melal

White Post it weth Whis

Crey Metal l
Metal uufl G l{‘

Lrey

11

CANTHON's COLLIERY.




Note XXIII. &0 A L. oL

/J

from Leadenham to Sleaford, and from Sleaford to Lin-
coln; and that, thirdly, coal-delphs are frequently found
beneath thefe two uppermoft beds of lime-ftone.

Now as the beds of chalk and of granulated lime-ftone
may have been formed by alluviation, on or beneath the
thores of the fea, or in vallies of the land, 1t would feem
that fome coal countries, whichin the great commotions of
the earth had been funk beneath the water, were thus co-
vered with alluvial lime-ftone, as well as others with allu-
vial bafaltes, or common gravel-beds.  Very extenfive
plains, which now confift of alluvial materials, were in the
early times covered with water, which has fince diminifh-
ed, as the folid parts of the earth have increafed. For
the folid parts of the earth confifting chiefly of animal and
vegetable recrements muft have originally been formed or
produced from the water by animal and vegetable pro-
ceffes; and as the folid parts of the earth may be {uppof-
ed to be thrice as heavy as water, it follows that thrice
the quantity of water muft have vanifhed, compared with
the quantity of earth thus produced. This may account
for many immenfe beds of alluvial materials, as gravel,
rounded {and, granulated lime-ftone, and chalk, covering

{uch extenlive plains as Lincoln-heath, having become dry

without the {uppofition of their having been again elevated
from the ocean. At the fame time we acquire the know-
ledge of one of the ufes or final caufes of the organized
world, not indeed very flattering to our vanity, that it con-
verts water into earth, forming iflands and continents by

IS recrements or exuviae,

\ - . arrves g Jant maa Py
1 he annexed {ection of a coal-mine was fent me Dy 4
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member of the ingenious philofophical fociety at New- :
caftle upon Tyne, and cannot but much gratify every in- b
quirer into the flrata of coal-countries. ol
F,’rJ
['Z:".:
e e e {
NOTE XXIV.——GRANITE. 1)
Climb the rude ffeeps, the Granite-Cliffs furround. o
Canto I 1. 523. bl &
The loweft ftratum of the earth which human labour i
has arrived to, is granite ; and of this likewife confift the u
higheft mountains of the world. It is known under va- d
riety of names according to fome difference in its appear-
ance or compofition, b-:z.; is now generally confidered by ;
philofophers as a fpecies of lava; if it contains quartz, g
felt-fpat, and mica in diftin cryftals, it is called granite ; :-I"J"LE
which is found in Cornwall in rocks ; and in loofe itones \ i
in the gravel near Drayton in Shropfhire, in the road to- E 4
vards Newcaftle. If thefe parts of the compofition be H
lefs diftinét, or if only two of them be vifible to the eye, § !
it is termed porphyry, trap, whinftone, mootftone, flate. y
f‘xn:_l if it appears in a regular angular form, it is called 3|
bafaltes. The affinity of thefe bodies has lately been fur- I
ther well eftablithed by Dr. Beddoes in the Phil. Tranf, 'I"_':"‘—W“““
Vol. LXXX, Vi
Thefe are all eftcemed to have been volcanic producs pf
tions that have undergone Lihhlth[ degrees of heat; icis n
Wi

well LLIO\\-H that in P ..i '[11‘:: (,u”(.LL-\,.I watcr may be 1;1.'..::1_'.
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Note XXIV. GRANITE. 577

red hot by confinement, and will then diffolve many bo-
dies which otherwife are little or not at all acted upon by

it. From hence it may be conceived, that under immenfe
preflure of fuperincumbent materials, and by great heat,

thefe mafles of lava may have undergone a kind of aque-
ous {olution, without any tendency to vitrifaction, and
might thence have a power of cryftallization, whence all
the varieties above mentioned from the different propor-
tion of the materials, or the different degrees of heat they
may have undergone in this aqueous folution. And that
the uniformity of the mixture of the original earths, as of
lime, argil, filex, magnefia, and barytes, which they con-
tain, was owing to their boiling rogether a longer or fhorter
time before their elevation into mountains. Sce note XI1X,
art 8,

The feat of volcanoes feems to be principally, if noten-
tirely, in thefe ftrata of granite; as many of them are
fituated on gramite mountains, and throw up from time to
time fheets of lava which run down over the preceding
ftrata from the fame o igin; and in this they feem to differ
from the heat which has feparated the clay, coal, and fand
in morafies, which would appear to have rifen from a kind
of fermentation, and thus to have pervaded the whole
mafs without any expuition of lava.

All the lavas from Vefuvius contain one fourth part of
iron, (Kirwan’s Min.) and all the five primitive earths,

viz. calcareous, argillaceous, filiceous, barytic, and mag-

nelian earths, which are alfo evidently produced now daily

from the recrements of animal and vegetable bodies.

What is to be thence concluded? Has the granite ftra-

um in very antient times been produced like the prefent
8
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calcareous and filiceous mafles, according to the ingeni-
ous theory of Dr. Hutton, who fays new continents are
now forming at the bottom of the fea to rife in their curm,
and that thus the terraqueous globe has been, and will be,
eternal 2 Or fhall we fuppofe that this internal heated
mafs of granite, which forms the nucleus of the earth, was
a part of the body of the fun before it was {eparated by
an explofion? Or was the fun originally a planet, 1n-
habited. like ours, and a fatellite to fome other greater {un,
which has long been extinguifhed by diffufion of its light,
and around which the prefent {un continues to revolve,
according to a conjecture of the cele brated Mr. Her{chell,
and which conveys to the mind a moft fublime idea of the
progreffive and increaling excellence of the works of the
Creator of all things?

For the more eafly comprehenfion of the faéts and con-
eCtures concerning the fituation and produétion of the va-
rious ftrata of the earth, I fhall here fubjoin a fuppofed
fection of the globe, but without any attempt to give the
proportions of the parts, or the number of them, but
only rheir refpective fituation over each other, and a geo-

L e | o
logical recapitulation,

GEOLOGICAL RECAPITULATION.

LS B o | Gy T = ~ = oS ko e
1. 'The earth was prejefted along with the other pri-

mary planets from the fun, which is fuppofed to be on fire
only on its furface, emitting light without much internal
like a ball of burning camphor.

The rotation of the earth round its axis was occa-
1 1. 3 g it

1oned by 1ts greater fiiction or adhefion to one fide qf

L]
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~

the cavity from which it was ejected ; and from this rota-

=

tion it uui'nu--. 1ts {pheroidical form. Asit cooled in its

afcent from the fun its nucleus became harder; and its

attendant vapours were condenfed, forming the ocean

The mafies or mountains of granite, porphyry, ba-
1'j'nr, and ftones of fimilar ftructure, were a part of the
original nucleus of the earth; or confift of volcanic produc-
tions fince formed.

On this nucleus of granite and bafaltes, thus cover-
ed by the ocean, were formed the calcareous beds of
lime-{tone, marble, chalk, {par, from the exuviz of ma-
rine animals ; with the flints, or chertz, which accor npany
them. And were ftratified by their having been formed
at different and very diftant periods of time,

The whole terraqueous globe was burft by central
u.}e;; iflands and continents were raifed, confifting of
granite or lava in fome parts, and of lime-ftone in others ;

m:;! areat vallies were funk, into which the ocean re-
IiI'-‘Jd.

6. During thefe central earthquakes the moon was
,'._»‘-;.1"-- the earth canfine new idec: and the earth’e
€jected from the earth, caufing new tides ; and the earth’s
axis fuffered fome change in its inclination, and its rota-

tory motion was retarded.

C - = " ] - et Ir e
}'. v, n u.Jr}':c [_1.1;'1:1 Ol L}u;jr' 11ands and continents of ;;_;]:t-

nite of lime-ftone were eradually Y I
g
rafles from the recrements of vecetables and of land ani-

e e
yroduced extenlive mo-

mals ; and from thefe morafies, heated by fermentation,
were produced clay, marle, fand-ftone, coal, iron, (with

5

" B e e L o T |
the bafes of variety of acids ;) all

B

vhich were ftranfied by

2

their having been formed at different, and very diltant pe-
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8. In the elevation of the mountains very numerous
and deep fiffures ne eceflarily were '13}";;]11(;;]. [n thefe fif-
fures many of the metals are formed partly from delcend-

ing materials, and partly from alcending ones raifed in

vapour by fubterraneous fires, In the fiffures of granite
or porphyry quartz is formed ; in the fffures of lime-{tone
calcareous fpar is produced.

g. During thefe firft great volcanic fires it is probable
the atr m)*p‘ iere was either produced, or much increafed;
a procefs which is perhaps now going on in the moon;
Mr. Herfchell having difcovered a volcanic crater three
miles broad burping on her difk.

10. The fummits of the new mountains were cracked
into innumerable lozenges by the cold dews or fnows fall-
;J'~.g upon them when red hot. From thefe fummits,

hich were then twice as high as at prefent, cubes and
lozr:r ges of granite, and bafalt, and quartz in fome coun-
tries, a.ud of marble and flints in others, defcended gra-
dually into the valleys, and were rolled together in the becs
of rivers, (which were then fo large as to occupy the
whole v-*lisyq, which they now only interfet ;) and pro-
duced the great beds of gravel, of which many valleys

Ccnflir.
. In {'-:\-'t'-.“'* parts of the t‘:l"t:"s Urﬁce ﬁﬁaﬁcquent

(lli'zcrfnt ﬂ-“nudn of time deranged the p-.)ﬂLmn of the mat-
ters above defcribed.  Hence the gravel, which was be-
fore in the beds of rivers, has in fome places been raifed
into mountains, along with clay and coal {trata which were

formed from morafles and wafthed down from eminences
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into the beds of rivers or the neighbouring feas, and in

part raifed again with gravel or marine fhells over them;
but this has f:‘-lv obtained in ‘few places compared with

the general diltribution. of fuch materials, Hence there

feem to 51-"‘.':': exifted two fources of earthquakes

Loy

have occurred at gt eat L.u’l.a.ncv of time from each other;
one from the granite beds in the central parts of the earth,
and the other imm the nmraﬁls on its furface. All the
fubfequent earthquakes and volcanoes of modern days
compared with thefe are of fmall extent and infignificant
cﬁ'r:-ﬂ“.

. Befides the argillaceous fand-flone produced from
morafies, which is ftratified with el ay, and coal, and iron,
other great beds of filiceous fand have been formed in the
fea by the combination of an unknown acid from mo-
rafles, and the calcareous matters of the ocean,

13. The warm waters which are found in many coun-
tries, are ow ing to fteam ar ifing from great depths thr ough
the fiffures of lime-ftone or lava, elevated by fubterra-
nean fires, and condenfed between the firata of the hills
over them; and not from any decompofition of pyrites or
manganefe near the furface of the earth,

14. The columns of bafaltes have been raifed by the
congelation or expanfion of granite beds in the a® of

cooling from their femi-vitreous fufion.
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I. TuEe atmofphere will diffolve a certain qmmuy of

moifture as a chemical menftruum, even when it is much

below the freezing '“': nt, as appears from the diminution
of ice fufpended in frofty -5., but a much greater quantity
of water is evaporated and fufpended in the air L‘{r means
of heat, which 1s ir--'r;;-;;._a th
for water is known to boil with lefs heat in vacuo, which

e u'.:nmi 1 caufe of fluidity,

is a proof that it will :-.--.u'i.':;r;uu fafter in vacuo, and that

the air therefore rather hinders than prox otes its €vapo-

ration in higher degrees of heat. The quick cv.:.:ur.t—
tion U{:.?;'.'I'.f;;'-.t'-.i in vacuo by a {mall degree of heat 15
agrecably feen in what is termed a p'-n.'::-:r—r:l.';f:a, which

confifts of an exhaufted tube of glafs with a bulb at each
end of it and with about two thirds of '.,fv.-: cavity filled

1 e A ey | ‘,_: -
with alcohol, 110 which t.}r.,L irit 1s inftan itly ieen to boil LJJ

i r e~ 1 q% ¥ 1 ~ .
the heat of the finger-end upfﬂ;!:u;l on a bubble of fteam 1n
the lower bulb, and is condenfed again in the upper bulb
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e B S i — Y ‘ g B ol N
2. Another circumitance L‘n 1ICINE thac NCat Is fh(‘ }th-

* onl ameld il S e . F B S — Fa 18
Clpal cauie ol €v um ation is that at ineé L'... 0Ol watcl

being converted into fleam, a great quantity of heat is

salcen awav from the neichbouri
A--\-L-] away iromm tiac el St OuUri

bodies. If a thermo-

o
=]

e

il

Uidwe




L 13:

antity of
£ 15 much

"

(] '.‘.H...Ll'l

T quantity

I.‘u meane
vy Lidih
i

“U0, Wiicn

)y and thal

ev-;:;a:';--

Jr |1_,L 13

‘J h 1ich

I at l;:?.“

HA G

: 1.4

b Blla

11T ! 1

AVILY Lt
1

nto boilby

ot vha

Note XXV. EVAPORATION. 383

».

meter be repeatedly dij pped in ether, or in retified (pirit
of wine, and expofed to a blaft of air, to expedite the
evaporation by perpetually removing the faturated air
from it, the thermometer will prefently fink below freez-
ing. This warmth, taken ﬂ\,u the ambient bodies at the

time of evaporation by the fteam, is again given out w 3‘.f::1

L=

the fteam is condenfed into water. Hence the water in a

worm-tub during diftillation fo foon becomes hot; and

J;‘-j o b UL LN
hence the warmth accon pm":.“f the delcent of rain in
= 3 | = =
L_(Jlu ‘WL’L‘.LEiC]o

3. The :hird circumftance, thewing that heat is the
principal caufe of evaporation, is that fome of the fteam
becomes aga ".1 condenfed when any part of the heat is
withdrawn. Thus 1.‘.'51('-.'1 warmer fouth-weft winds replete
with moifture fucceed the colder north-eaft winds all bo-

dies that are denfe and {ubftantial, as ftone walls, brick

= allifi{r dir,
[

floors, &c. abforb fome of the heat from the paflin
and its moifture becomes precipitated on them, while tha
north-ealt winds, become warmer on their arrival in this
latitude, and are tilcm.‘-; difpoled to take up more moif
ture, and are termed drying winds.

4. Heat feems to b ¢ the principal caufe of the folution
of many other bodies, as co mmon {falt, or blue vitriol
diffolved in water, which when expofed to fevere cold are

})I’[.Cl{)lf.l.[u:, or carried, to the part of the water laft frozen ;

this T obferved ina . phial ml:. with a folution of blue vi-

triol which was frozen; the ¢ phial was burft, the ice
thawed, and a blue column of cupreous vitriol was left
ftanding upright on the bottom of the broken olafi. as d

L =bdliay, @5 O0C-
o

fcribed in Note XIX. Art

¥ -
Ldlle 5o
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11. Hence water may either be diffolved in air, and
may then be called an aerial folution of water; or it may
be diffolved in the fluid matter of heat, according to the
theory of M. Lavoifier, and may then be called {team.
In the former cafe it is probable there are many other va-
pours which may precipitate it, as marine acid gas, or
fluor acid gas. So alkaline gas and acid gas diffolved in
air precipitate each other, nitrous gas precipitates vital air
from its azote, and inflammable gas mixed with vital air
icnited by an elefiric fpark either produces or precipi-
tates the water in both of them. Are there any fubtle
exhalations occafionally diffufed in the atmofphere which
may thus caufe rain ?

1. But as water is perhaps many hundred times more
foluble in the fluid matter of heat than in air, T fuppofe
the eduction of this heat, by whatever means it is oc-
cafioned, is the principal caufe of devaporation. Thus if
a region of air is brought frem a warmer climate, as the
S. W. winds, it becomes cooled by its contact with the
earth in this latitude, and parts with fo much of its
moifture as was diffolved in the quantity of calorique, or
hear, which it now lofes, but retains that part which was
fufpended by its attration to the particles of air, or by
aerial folution, even in the moft fevere frofts.

2. A fecond immediate caufe of rain is a ftream of
N. E. wind defcending from a fuperior current of air, and
mixing with the warmer S.W. wind below; or the re-
verfe of this, viz. a fuperior current of S. W. wind mix-

1

ing with an inferior one of N. E. wind; in both thefe
cafes the whole heaven becomes inftantly clouded, and
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355
the moifture contained in the S.W. current is prec cipitated.,
This caufe of devaporation has been ingenioufly explained
by Dr, Hutton in the Tranfact. of E dmhmnh, \ ol. I. and
feems to arife from this circumftance ; the particles of air
of the N. E. wind educe part of the hea: from the S. W
wind, and therefore the water \‘.']u-;"h was Li|i]':_,f'.'-;:.3 l.\_‘,' that
quantity of beat is ['JI‘t(.“i:luu{L 15 all the other part of the
water, which was fufpended by its atcraftion to the parti-
cles of air, or diffolved in the remainder of the heat, con-
tinues unprecipitated.

3. A third method by which a region of air becomes
cooled, and in confequence depofits much of its moifture,
1s from the mechanical expanfion of air, when part of the
preflure is taken off. In this cafe the expanded air be-
comes capable of receiving or attraciing more of the mat-
ter of heat into its interftices, and the vapour, which was
previoufly diffolved in this heat, is depolited, as is feen in
the receiver of an air-pump, which becomes d dewy, as the
air within becomes expanded by the eduction of part of
it. See Note VII. Hence when the mercury in the
barometer finks without a change of the wind the air ge-
nerally becomes colder. See Note VII. on elem entary
Heat. And it is probably from the varying preflure of
the incumbent air, that in fummer days fmall black clouds
are often thus fuddenly produced, and again foon vanifh,
See a paper in Philof. Tranf, Vol. LXXVI.I. intitled
Frigorific Experiments on the Mechanical I xpanfion
of Air.

4. Another portion of atmofpheric warer
be held in folution by the eleftric fluid _
ftorms a precipitation of the water feems to be either the

-

ParT ], &



386 EVAPORATION. Nore XXV,

caufe or the confequence of the edution of the electricity.
But it appears more probable that the water is condenfed
into clouds by the eduction of its heat, and that then the
furplus of electricity prevents their coalefcence into larger
drops, which immediately fucceeds the departure of the
lightning.

5: The immediate caufe why the barometer finks be-
fore rain is, firft, becaufe a region of warm air, brought
lace of the cold air which it had difplaced,
muft weigh lighter, both {pecifically and abfolutely, if the
height of the warm atmofphere be fuppofed to be equal

to us in the p

to that of the preceding cold one. And fecondly, after
the drops of rain begin to fall in any column of air, that
column becomes lighter, the falling drops only adding to
the preflure of the air in proportion to the refiftance
which they meet with in pafling through that fluid.

If we could fuppofe water to be diffolved in air with-
out heat, or in very low degrees of heat, I fuppofe the

air would become heavier, as happens in many chemical

folutions, but if water diflolved in the matter of heat, or
calorique, be mixed with an aerial folution of water, there
can be no doubt but an atmofphere conlifting of fuch a
mixture muft become lighter in propor:ion to the quan-
tity of calorique. On the fame circumitance depends
the vifible vapour produced from the breath of animals
in cold weather, or from a boiling kettle; the particles
of cold air, with which it is mixed, fteal a part of its heat,
and become themfelves raifed in temperature, whence

part of the water is precipitated in vifible vapour, which,

if in greatquantity, finks to the ground ; if in fmall quan=




XXV,

ke tiriciy,

condenfed
1 then the
Into larger
are of the

1
i, O U‘."' nt

|"ld]n, alter

1 air with-
ippofe the

ater, there
of fucha
the quan-

Jarends
:¢ depends
{__1 l.‘.". als

he partics
tuf-i.-
1re, Whene
soury ¥ hich

(mall qua

Nort XXVI. SPRINGS. 387

tity, and the furrounding air is not previoufly faturated

it fpreads itfelf till it becomes again diffolved.

TOYVT T N SIrT ~
J.‘\ Liy, AAYV],—

Your lucid bands condenfe

CANTD HI 1

THE furface of the earth confifts of ftrata, many of

which were formed originally beneath the fea, the moun-
tains were afterwards forced up by fubterraneous fires, as

appears from the fiffures in the rocks of which they con-

i} s s ce oy A Aedeg i +
filt, the guERbiy ol volcanic PL'JL]\.]LLNH‘.J all over the
world, and the numerous remains of craters of volcanoes

in mountainous countries. Hence the ftrata which com-

l-—' ]

pofe the fides of mountains lie flanting downwards, and

one or two or more of the external ftrata not rc.1...,.l._j_

to the fummit when the mountain was raifed up, the fe-
cond or third ftratum or a more inferior one is there
expofed to day; this may be well reprefented by force-
ably thrufting a blunt inftrument through feveral fheets
of paper, a bur will ftand up with the lowermoft fheet
ftanding higheft in the centre of it. On this unr*.r:rz‘_‘.r'.:i‘

ftratum, which is colder as it is more elevated, the dews

are condenfed 1n large quantities; and {liding down pafs
e S e i s e M S Ee e [ B e e ey B
under the hrit or iecond or tnird itratum which compole

the fides of the hill ; and cither form a morafs below, or
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a weeping rock, by oozing out in numerous places, Of
many of thefe lefs currents meeting together burft out in
a more copious rill.

‘The fummits of mountains are much colder than the
plains in their vicinity, owing to feveral caufes; 1. Their
being in a manner infulated or cut off from the common
heat of the earth, which is always of 48 degrees, and per- !
Iurtu;ﬂl\_,' counteracts the effeés of external cold beneath chncE
that degree. 2. From their furfaces being larger in pro- havt
pnrtion to their folid contents, and hence their heat more firyl
expeditioully carried away by the ever-moving atmo- g
fphere. 3. The increafing rarity of the air as the moun- i
tain rifes. All thofe bodies which conduct eleftricity well ;
or ill, conduct the matter of heat likewife well or ill. See

note VII. Atmofpheric air is a bad conductor of clec- ' a

tricity, and thence confines it on the body where it is ac-
cumulated, but when it is made very rare, as in the ex-
haufted receiver, the ele€ric aura pafles away immedi- i
ately to any diftunce. The fame circumftance probably f

happens in refpect to heat, which is thus kept by the

denfer air on the plains from efcaping, but is diffipated
on the hills where the air is thinner. 4. As the currents
of air rife up the fides of mountains they become mecha-

nically rarefied, the preflure of the incumbent column

Jeffening as they afcend. Hence the expanding air abforbs
heat from the mountain as it afcends, as explained in note
Vil. . Thereis another, and perhaps more powerful
caufe, 1 fufpe&t, which may occafion the great cold on
mountains, and in the higher parts of the atmofphere, and
yhich has not yet been attended to; [ mean that the fluid

i ‘
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matter of heat may probably gravitate round the earth,
and form an atmoiphere on its furface, mixed with the
aerial atmolphere, which may diminifh or become rarer,
as it recedes from the earth’s furface, in a greater propor-
tion than the air diminifhes.

6. The great condenfation of moifture on the fummits
of hills has another caufe, which is the dathing of moving
clouds againft them; in mifty days this is often feen to
have great effect on plains, where an eminent tree by ob-
ftructing the mift as it moves along fhall bave a much
greater quantity of moifture drop from its leaves than falls
at the fame time on the ground in its vicinity. Mr. White,
in his Hiltory of Selborne, gives an account of a large
tree {o fitvated, from which a ftream Bowed during a
moving mift fo as to fill the cart ruts in a lane otherwife
not very moift; and ingenioufly adds, that trees planted
about ponds of ftagnant water contribute much by thele
means to fupply the refervoir. The fpherules which con .
fticete a mift or cloud are kept from uniting by fo fmall a
power that a little agitation againft the leaves of a tree, or
the greater attraction of a flat moift furface, condenfes or
precipitates them.

If a leaf has its {urface moiftened and particles of wa-
L

o

ter feparate from each other as in a L..' 1*mur ht near
the moiftened furface of a lu-.s.f, each 1-;1:m.‘!u will be at-
traéted more 'L;;,' :fa.‘.z plain fuiface of water on the leaf
than 1t can be by the {urrounding

caufe globules onlv attraét each other in o

particles of the mift, be-
ne point,
whereas a plain auralls a globule by a greater ¢xtent of

its furface.

(1'\'

o
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I'he common cold fprings are thus formed on elevated
orounds by the condenfed vapours, and hence are ftronger

when the nights are cold after hot days in {pring,

- 1
€ven 1n the wet L ays U] Wi Jlff..‘l' l‘("i.' tI‘L warm a L'“Uri 1€1€

during the day has diffolved much more water than it can

jl]hrqrL in folution (Ji‘li""f the cold of [3.': iy |”_';.,t which 1s

' larcee 1o 1 o 4he hills ~-Ad ver {t

i.'.-)!ﬂ.: i].'\f"]{ll.!'.’\‘l_] 1n lal 524 {'1 an rJu'i 3 O The 11 I y ald }Li. 10
TONC | WIS RORT e 1o E o he ftrata of them. rather
rradually as to foak in between the {trata of them, rathet

e

than to flide off over their furfaces like thowers of rain.
glyllie Bt b Sl 2 e
T he common heat of the internal parts of f the earth 1s af-

- -~ . hif T et | - E S A
certained by {prings which arife from ftrata of earth too

deep to be: -”11-e_ilud by the heat of fummer or the frofts

r

of winter. ‘Thofe in this country are of 48 degrees of

SO BTN

heat, thofe :1bm=. >hiladelphia were faid by Dr. Franklin

”
to be c2; whether this variation is to be accounted for
w the difference of the fun’s heat on that country, ac-

cordine to the ingenious theory of Mr. Kirwan, or to the

ficinity of {ubterranean fires, is not yet, I think, decided.

There are however fubterraneous ftreams of water not
Av produced in this manner, as flreams iffuing from

€xactl

]

fifures in the earth, communicating with the craters of

old volcanoes ; in the Peak of De r'n (hire are many hol-

v
1

lows, called {wallows, where the land floods fink 1nto the

1

ac af Sy 7

1 T _. - . S50
earth, and come out at fome miles diftant, as at llam near
Afhborne. Seen note on Fica, Vol. I1.

] water arife from beneath the {now

.|r'1'-\' C

- B 1
- - 5 e
120 moun 115, WihiCil

is perpetually thawing at its 1ce by the common
r : I S o e o SR R
heat of the L'._‘-.]'Ll.l, and ;;;‘a(hlai; fo large rivers. For the

g 5 i = o Hiiene
origin of warm {prings fee note on Fucus, Vol AL
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’U'iP”“' You round Echinus ray bis arrowy mail, ‘
”f [If C‘-".“ Give the keel'd Nautilus bis oar and Jail 5
;'5'155 ;l's Firm to bis rock with filver cords Jupend '.
d F“-I 10 The anchor'd Pinna, and bis Cancer-friend.
1, Father Canto IIL 1. 67.
s of rain,
irth s af- THE armour of the Echinus, or Sea hedge-hog, con-
earth too fifts generally of moveable fpines; (Linnei Syfiem. Nat.
the frofts Vol. I. p. 1102.) and in that refpect refembles the armour
leorees of of the land animal of the fame name. The irregular pro-
.i}.“a:*.'.\'lin tuberances on other {ea-thells, as on fome {pecies of the |
sunted for Purpura, and Murex, ferve them asa fortification again(t
i, 4 the attacks of their enemies.
o.r.m:hc It is faid that this animal forefees tempeftuous weathers
J:f';-s;'dcd. and finking to the bottom of the fea adheres firmly to

ater fiot fea plants, or other bodies, by means of a fubftance

o from which refembles the horns of fnails. Above twelve lmn: .
C,I_,:ms of dred of thefe fillets have been counted by which this an:- \
L mal fixes itfelf; and when afloat, it contralts thefe fillets
between the bafes of its points, the number of which often
amounts to two thoufand. Diét. raifonné, art. Ourfin de
mer.

1 S TRt S
There is a kind of Nautilus, called by Linneus, Argo-

naut 1’ ‘nh(JIL I]]L l Eaal..) Jut one CLAl ¥ “l ti IlJ anliimai i. 'in‘r

affirms, that | ..wmfr exonerated its {hell by th ’]"-‘nl;.rf out

} the water, it fwims upon the furface, extending a web of
r'["' wonderful tenuity, and bending back two of its arms and
Vol |

for= Ccy4
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rowing with the reft, makes a fail, and at length receiv- \
‘ ing the water dives again. Plin. IX. 29. Linneus adds T_._';'
to his defcription of this animal, that like the Crab Dio-
genes or Bernhard, it occupies a houfe not its own, as it is
not connected to its thell, and is therefore foreign to 4

it; who could have given credit to this if it had not been

attefted by fo many who have with their own eyes fcen

this argonaut in the act of failing ? Syft. Nat. p. 1161.
The Nautilus, properly fo named by Linneus, has a
fhell confifting of many chambers, of which cups are

made in the Eaft with beautiful painting and carving on
the mother-pearl. ‘The animal is faid to 1nhabit only the
uppermolt or open chamber, which is larger than the reft ; I
and that the reft remain empty, except that the pipe, or
ﬁphum‘u]m, which communicates from one to the other .
of them, is filled with an appendage of the animal likea
our or {tring. Mr. Hook, in his Philof. Exper. p. 306, |
imagines this to be a dilatable or comprefiible tube, like
the air bladders of fifh, and that by contracting cr permit-
ting it to expand, it renders its fhell buoyant or the con-

(37

trary. See note on Ulva, Vol. 1.

The Pinna, or Ht"il‘\‘v’:.i!_{:.', is contained in a two-valve
thell, weighing fometimes fifteen pounds, and emits a
beard of fine long glofly filk-like fibres, by which it is

fufpended to the rocks twenty or thirty feet beneath the

furface of the fea. In this fitvation it is fo {fuccefsfully at-
1

tacked by theeight-footed Polypus, that the {pecies perhaps

could not exift but for the exertions of the Cancer Pin-

--------

. . 2 . 1 . g [ T
notheris, who lives in the fame (hell as a guard and com-
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p:w‘un. Amcen. Acad. Vol. II. p. 48, Lin, Syft. Nat.
Vol 1., p. 1159, and p. 1040.
1 .' : Pinnotheris, or Pinnophylax, is a fmall crab naked
¢ Bernard the Hermit, but is furnifhed with good eyes,
an;l lives in the fame fhell with the Pinna; when they
want food the Pinna opens its fhell, and fends its faithful
ally to forage ; but if the Cancer fees the Polypus, he re-
turns {uddenly to the arms of his blind hoftefs, who by
clofing the fhell avoids the fury of her enemy ; otherwife,
when it has procured a booty, it brings it to the open-
ing of the fhell, where it is admitted, and they divide the
prey.  This was obferved by Haflequift in his voy: \ge to
Paleftine.

The Byfius of the antients, according to Ariftotle, was
the beard of the Pinna above mentioned, but feems to
have been ufed by other writers indifcriminately for any
{fpun material, which was efteemed finer or more valuable
than wool. Reaumur fays the threads of this Byflus are
not lefs fine or lefs beautiful than the filk, as it is {fpun by
the filk-worm ; the Pinna on the coafts of [taly and Pro-
vence (where it is fithed up by iron-hooks fixed on long
poles) is called the filk-worm of the fea. The ftockings
and gloves manufactured from it, are of exquifite finenefs,
but too warm for common wear, and are thence efteemed
ufeful in rheumatifm and gout. Di&. raifonné, art. Pin-
ne-marine. The warmth of the Byfius, like that of filk,
15 probably owing to their being bad conduttors of hear,
as well as of electricity. When thefe fibres are broken by
violence, this animal as well as the mulcle has the power
to re-produce them like the common {piders, as was ob.
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ferved by M. Adanfon. As raw filk, and raw cobwebs,
when {wallowed, are liable to produce great ficknefs, (as
I am informed,) it is probable the part of mufcles, which
fometimes difagrees with the people who eat them, may
be this filky web, by which they attach themlelves to
tones. The large kind of Pinna contains fome mother-
pearl of a reddifh tinge, according to M. d’Argenville.
I'he fubftance fold under the name of Indian weed, and
ufed at the bottom of fith-lines, is probably a production
of this kind ; which however is fcarcely to be diftinguifh-
ed by the eye from the tendons of a rat’s tail, after they
have been feparated by putrefaction in water, and well
cleaned and rubbed; a production, which I was once
fhewn as a great curiofity ; it had the uppermoft bone of
the tail adhering to it, and was faid to have been ufed as

an ornament in a lady’s hair,

NOTE XXVIII.—STURGEON.

With worm-like beard bis toothlefs lips array,
And teach the unwicldy Sturgeon to betray.
CaxtoIILL L 71.

T ut Sturgeon, Acipenfer, Strurio.Lin, Sy(t. Nat. Vol. I,
p. 403. is a fith of great curiofity as well as of great im-
portance ; his mouth is placed under the head, without
teeth, like the opening of a purfe, which he has the power
to puth fuddenly out or retract. Before this mouth un-
der the beak or nofe hang four tendrils fome inches long,

3 ::.:'up
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and which fo refemble earth-worms that at firft ficht they
may be miftaken for them. This clumfy toothlefs fith is
fuppofed by this contrivance to keep himfelfin good con-
dition, the folidity of his fefh evidently fhewing him to
be a fith of prey. He is faid to hide his large body amongft
the weeds near the fea-coaft, or at the mouths of large
rivers, only expofing his cirrhi or tendrils, which fmall
fith or fea-infeéts miftaking for real worms approach for
plunder, and are fucked into the jaws of their enemy. He
has been fuppofed by fome to root into the foil at the bot-
tom of the fea or rivers; but the cirrhi, or tendrils
above mentioned, which hang from his fnout over his
mouth, muft themfelves be very inconvenient for this pur-
pofe; and as it has no jaws it evidently lives by fuction,
and during its refidence in the fea a quantity of fea-infeéts
are found in its ftomach.

The fleth was fo valued at the time of the Emperor
Severus, that it was brought to table by fervants with co-
ronets on their heads, and preceded by mufic, which might
give rife to its being in our country prefented by the Lord
Mayor to the King. At prefenticis caught in the Danube,
and the Wolga, the Don, and other large rivers, for va-
rious purpofes. ‘The fkin makes the beft covering for
carriages; ifinglafs is prepared from parts of the {kin;
cavear from thc {fpawn; and the flefh is pickled or falted,

and fent all over Europe,



NOTE XXIX.—OIL ON WATER.

LA
Of Oil effufive lull the waves 1o fleep.

Canto III. 1 87.

(-'-H el I.'Tn., e 1 e Fi.7 ol rge SIS e
JF LR [HE [IEEd IJ'I,,"‘ CHACE 0 EF .f',l’ & Js;,-fl[-;

THLrE is reafon to believe that when oil is poured upon
water, the two furfaces do not touch each other, but that
the oil is fufpended over the water by their mutual repul-
fion. This feems to be rendered probable by the follow-
ing experiment ; if one drop of oil be dropped on a bafon
of warer, it will immediately diffufe itfelf over the whole,
for there being no friction between the two furfaces, there
is nothing to prevent its {preading itfelf by the gravity of
the upper part of it, except its own tenacity, into a pel-
licle of the greateft tenuity. But if a fecond drop of oi!
be put upon the former, it does not {pread itfelf, but re-
mains in the form of a drop, as the other already occupied
the whole furface of the bafon, and there is friction 1n o1l
pafling over oil, though none 1n oil pafling over water.

Hence when oil is diffufed on the furface of water
gentle breezes have no influence in raifing waves upon it;
for a fmall quantity of oil will cover a very great furface of
water, (I fuppofe a {poonful will diffufe itfelf over fome
acres) and the wind blowing upon this carries it gradually
forwards ; and there being no frition between the two
{furfaces the water is not affe@ted. On which account oil
has no effet in flilling the agitation of the water after the

r]
1nd afes, as as f d bv the exneriments of D
wind ceales, as was found Dy [h€ cxperuments of UL

Franklin.

v
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Tlis circumftance, lately brought into notice by Dr.
Franklin, had been mentioned by Pliny, and is faid to be
in ufe by the divers for pearls, who in windy weather take
down with them a little oil in their mouths,which they oc-
cafionally give out when the inequality of the fupernatant
waves prevents them from fecing fufficiently diltinétly for
their purpofe.

The wonderful tenuity with which oil can be {pread
upon water is evinced by a few drops projeted from a
oridge, where the eye is properly pl 1ml over it, IH mt:;
through all the prifmatic colours as it diffufes itfilf. And
alfo from another curious experiment of Dr. !'-‘i'.li‘J.r{]li.:.-
he cut a piece of cork to about the fize of a letter wafer,
leaving a point ftanding off like a tangent at one edge of
the circle,  This piece of cork was then dipped in oil and
thrown into a large pond of water, and as the oil flowed
off at the point, the cork-wafer continued to revolve n
a contrary dire€tion for feveral minutes. The oil flowi J,
off all that time at the pointed tangent in coloured ftreams,
In a {mall pcmd of water this experiment does not fo well
fucceed, as the circulation of the cork ftops as foon as the
water becomes covered with the pellicle of oil. See Ad-
ditional Note, No. XIII. and Note on Fucus, Vol. 1.

T he eale with which oil and water flide over each other
is agreeably feen if a phial be about half filled with equal
parts of oil and water, and mn-ie to ofcillate fufpended
by a ftring, the upper furface of the oil and the lower one

of the water will alw: 1ys ket D [mooth; but the aeitation

of the {urfaces where the o1l and water meet, 1s curious

for their fpecific gravities being not very different, and
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their frition on each other nothing, the higheft fide of the
water, as the phial defcends in its ofcillation, having ac-
quired a greater momentum than the loweft fide (from
its having defcended further) would rife the higheft on
the afcending fide of the ofcillation, and thence puthes the
then uppermoft part of the water amongft the oil.

NOTE XXX.—SHIP-WORM.

Meet fell Teredo, as be mines the keel
With beaked bead, and break bis lips of flecl.
Caxto IIL. L g1,

Tue Teredo, or fhip-worm, has two calcareous jaws,
hemifpherical, fat before, and angular behind, The fhell
is taper, winding, penetrating fhips and fubmarine wood,
and was brought from India into Europe. Linnei Syftem.
Nat. p. 1267. The Tariceres, or {ea-worms, attack and
erode fhips with fuch fury, and in fuch numbers, as often
greatly to endanger them. It is faid that our vellels have
not known this new enemy above fifty years, that they
were brought from the fea about the Antilles to our parts
of the ocean, where they have increafed prodigioufly.
They bore their paffage in the direCtion of the fibres of
the wood, which is their nourithment, and cannot return
or pafs obliquely, and thence when they come to a knot
in the wood, or when two of them meet together with
their ftony mouths, they perifh for want of food.
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In the years 1731 and 1732 the United Provinces
were under a dreadful alarm concerning thefe infedts,
which had made great depredation on the piles which fup-
port the banks of Zealand ; but it was happily difcovered
a few years afterwards that thefe infets had totally aban-
doned that ifland, (Di&. Raifonné, art. Vers Rongeurs, )
which might have been occafioned by their not being able
to live in that latitude when the winter was rather feverer
than ufual,

NOTE XXXI.—MAELSTROM.

&

71830 s R et i SR 5 =il oy Y P
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From Maelflrom’s fierce innavigable furve
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Lamo I1I. L 93

°

On the coaft of Norway there is an extenfive vortex,
or eddy, which lies b:*twtcn the iflands of Mofkoe and
Mofkenas, and is called Mofkoeftrom, or Maelttrom ; 1t
occupies fome !efntws in circumference, and is faid to be
very dangerous and often deftruive to vefiels navie gating

thefe feas. It is not eafy to um.crﬂ'and the exiftence -L:F"
conftant defcen ding {tream without {fuppofing it muft pafs
through a fubterranean cavity to fome other part of the
earth or ocean which may lie beneath its level; as the Me-

diterranean feems to lie beneath the level of the Aclantic

ocean, which therefore conftantly flows into it through the
Straits; and the waters of the Gulph of Mexico lie much
above the level of the fea about the Floridas and farther
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northward, which gives rife to the Gulph-ftream, as le-
{cribed in note on Caffia in Vol. II.

The Maelftrom is faid to be {till twice in about twenty -
four hours when the tide is up, and moft violent at the
oppofite times of the day. This is not difficule to ac-
count for, fince when fo much water is brought over the
fubterraneous paflage, if fuch exifts, as completely to fill
it and ftand many feet above it, lefs difturbance muft ap-
pear on the furface. The Maelftrom is defcribed in the
Memoirs of the Swedifh Academy of Sciences, and
Pontopiddon’s Hift. of Norway, and in the Univerfal
Mufeum for 1763, p. 131.

The reafon why eddies of water become hollow in the
middle is becaufe the water immediately over the centre
of the well, or cavity, falls fafter, having lefs friction to
oppofe its defcent, than the water over the circumference
or edges of the well. The circular motion or gyration
of eddies depends on the obliquity of the courfe of the
{tream, or to the friCtion or oppofition to it being greater
on the one fide of the well than the other; I have ob-
ferved in water pafling through a hole in the bottom of a
trough, which was always kept full, the gyration of the
ftream might be turned either way by increafing the op-
pofition of one fide of the eddy with one’s finger, or by
turning the fpout, through which the water was introduc-

ed, a little more obliquely to the hole on one fide or on

the other. Lighter bodies are liable to be retained long
in eddies of water, while thofe rather heavier than water
are foon thrown out beyond the circumference by their
acquired momentum becoming greater than that of the
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water. Thus if equal portions of oil and water be put
into a phial, and by means of a ftring be whirled in a circle
round the hand, the water wiil always keep at the greater
diftance from the centre, whence in the eddies formed in
rivers during a flood a perfon who endeavours to keep
above water or to fwim is liable to be detained in them,
but on fuffering himfelf to fink or dive he is faid readily
to efcape. This circulation of water in defcending through
a hole in a veflel Dr. Franklin has ingenioufly applicd ta
the explanation of hurricanes or eddies of air.

NOTE XXXIL——GLACIERS,

Where round dark crags indienant Waters bend
Through rifted ice, in ivory veins defcend,

Canto IIL 1 113,

‘Tue common heat of the interior parts of the earth
being always 48 degrees, both in winter and {ummer, the
fnow which lies in contatt with it is always in a thawing
ftate; hence in ice-houfes the external parts of the col-
leCtion of ice is perpetually thawing and thus preferves the
internal part of it; fo that it is neceffary to lay up many
tons for the prefervation of one ton. Hence in Italy con-
fiderable rivers have their fource from beneath the eternal
glaciers, or mountains of fnow and ice.

In our country when the air in the courfe of a froft con-

tinues a day or two at very near 32 degrees, the common
1
I

ieat of the earth thaws the ice on its furface, while the
Part I, D d
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o

thermometer remains at the freezing point. This cir-
cumftance is often obfervable in the rimy mornings of
fpring ; the thermometer fhall continue at the freezing
point, yet all the rime will vanifh, except that which
happens to lie on a bridge, a board, or on a cake of cow-
dung, which being thus as it were infulated or cut off from
{o ﬁ'(‘c a communication ‘.’.:ih the common heat of the
earth by means of the air under the bridge, or wood, or
dung, which are bad conductors of ].-;;;1, continues fome
time longer unthawed. Hence when the ground is
covered thick with {now, though the froft continues, and
the fun does not fhine, yet the fnow is obferved to decreafe
very fenfibly. For the common heat of the earth melts
the under furface of it, and the upper one evaporates by
its folution in the air. The great evaporation of ice
was obferved by Mr. Boyle, which experiment I repeated
fome time ago. I m-«i:zg fufpended a piece of ice by a
wire and weighed it with care without touching it with
my- hand, T hung it out the whole of a clear frofty night,
and found in the morning it had loft nearly a fifth of its
weight. Mr. N. Wallerius has fince obferved that ice
at the time of its congelation evaporates fafter than water
in 1ts fluid form; which may be accounted for from the
heat given out at the inftant of freezing; (Sauflure’s
Effais fur Hygromet. p. 249.) but this effect 1s only mo-
mentary.

Thus the vegetables that are covered with fnow are
fcldem i:'._fu]'cf.; fince, as they lic between the thawing
ch has 32 degrees of heat, and the covered

e 'I'-'.‘c‘.': ;m:_i in a degree of

il SO TS W hapra
)L 11Cd L VY hence

No




L ]_ [i3 i
I‘ﬂ."nn.";j-, of

t the fremipy
s

'3L Ilu., Wil [

L cake of gy,

or cut off fup

n heat of g

iy Or 1..“'] I

FATYML e

Lt..lul.,

1ching it we
ol LR
« frofty nigh,
a fifth of &
rved that i
ber thanwat

for from t

fﬁ,'!!"v; ';l\
;I L. HI L
& is only M

CR e
WitQ 1n0W &

1
tha

0 tne (a

1 the coVer
1 the €0

1 " d
, g gearee
] b

Note XXXIIL W INDS. 403

the mofs on which the rein-deer feed in the northern lati-
tudes vegetates beneath the fnow; (f“;tt.' note on Mufchus,
Vol. I1.) and hence many Lapland and Alpine plants

. : =

ed through cold in the botanic garden at Upfal,
£ 1

for in their native fituations, though the c

perif
old 1s much
nore intenfe, yet at its very commencement they are
covered deep with fnow, which remains till late in the
fpring. For this fact fee Amanit. Academ. Vol. I.
No. 48. In our climate fuch plants do well covered with
dried fern, under which they will grow, and even flower,
|

2 | S gare varnal fr A TS P A £
['.]] the ll VEIE '.-'C':l‘;.'.l IrO1Ls CCaic. ror the Increaic ol

1 T e ; e | e 1 o
Z1aC1ers fee Note on Canto [. 1. 529.
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Canto IV, L 14,

Tue theory of the winds is yet very imperfed, inj
perhaps owing to the want of obfervations fufficier ]_v
numerous of the exact times and places where they be-
cin and ceafe to blow, but chiefly to our yet imperfelt

knowledge of the means by which great regions of air are

either fuddenly produced or {uddenly deftroyed.
I'he air is perpetually fubject to increafe or diminution

from its combination with other bodies, or its evolution

from them. The vital part of the air, called oxygene, is

continually produced in this climate from the perfpira-

Dd 2
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tion of vegetables in the funfhine, and probably from the
action of light on clouds or on water in the tropical cli-
mates, where the fun has greater power, and may exert
fome yct unknown laws of luminous combination.  An-
other part of the atmofphere, which is called azote, 15
perpetually fet at liberty from animal and vegetable bodies
by putrefa@tion or combuftion, from many fprings of
water, from volatile alkali, and probably from fixed alkali,
of which there is an exhauftlefs fource in the water of the
ocean. Both thefe component parts of the air are per-
petually again diminifhed by their contact with the foil,
which covers the furface of the earth, producing nitre.,
The oxvgene is diminifhed in the production of all acids,
of which the carbonic and muriatic exift in great abund-
ance. The azote is diminifthed in the growth of animal
bodies, of which it conftitutes an important part, and in
its combinations with many other natural productions.
They are both probably diminifhed in immenfe quan-
tities by uniting with the inflammable air, which arifes
fiom the mud of rivers and lakes at fome feafons, when
the atmofphere is light : the oxygene of theair producing
water, and the azote producing volatile alkali by their
combinations wich this inflammable air. At other fea-
fons of the year thefe principles may again change their
combinations, and the atmofpheric air be reproduced.
Mr. Lavoifier found that one pound of charcoal in burn-
ing conl fumed two pounds nine ounces of vital air, or oxy-
gene, The conl umption of vital air in the procefs of
making red lead may readily be reduced to calculation ; a
{mall barrel contains about twelve hundred weight of this
commaodity, 1200 pounds of lead by calcination abforb
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403
about 144 pounds of vital air; now as a cubic foot of
water weighs 1000 averdupois ounces, and as vital air is
above 8oo times lighter than water, it follows that every
barrel of red lead contains nearly 2000 cubic feet of vital
air. If this can be performed in miniature in a fmall
oven, what may not be done in the immenfe elaborato-
ries of nature!

Thefe great elaboratories of nature include almoft all
her foffil as well as her animal and vegetable produéions.
Dr. Prieftley obtained air of greater or lefs purity, both
vital and azotic, from almoft all the foffil fubftances he
fubjected to experiment. Four ounce-weight of lava
from Iceland heated in an earthen retort yielded twenty
ounce meafures of air,

4 ounce-weight of gave 20 ounce-meafures of air.
7 DO iaiin o hln wie o s e ae e
2 0 10 are o e s e et
1 elvain

7 . gyplum S L e

4 blue {late i O ey Al e A A e
4 . clay o I AR ooy A
4 « lime-ftone fpar.. ..

5 . lime-ftone e 1160

3 « chalk R Y e Tt
b B S e e S T R T i S e e

e e N S B L T T U S T A e

% . molybdena AT

F e earsenre RICANELIO - T e

2 40

2 4 26 .

2 . black wad fSo
4 . fand-ftone i 75

3 . coal 700 .

In this account the fixed air was previoufly extracted
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from the lime-ftones by ﬂch?:, and the heat applied was
uch lefs than was neceffary to extract all the air from
bodies employed. ;"Li-.i to this the known quantities
air which are combined with the calciform ores, as the
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this part of the fubje&t. To this fhould be added that as
heat and ele&ricity, and perhaps magnetifm, are known
to difplace air, that it is not impolffible but that the in-
creafed or diminifhed quantities of thefe fluids diffufed n
the atmofphere may increafe its weight as well as its
bulk ; fince their fpecific attraflions or affinities to mat-
ter are very ftrong, they probably alfo pofiefs general
gravitation to the earth ; a fubject which wants further in-

veftigation. See Note XXVI.

SQUTH-WEST WINDS.

The velocity of the furface of the earth in moving
round its axis diminifhes from the equator to the poles.
Whence if a region of air in this country (hould be fud-
denly removed a few degrees towards the north it muft
conilitute a weftern wind, becaufe from the velocity 1t
had previoufly acquired in this climate by its friction with
the earth it would for a time move quicker than the fur-
face of the country it was removed to; the contrary muft
enfue when a region of air is tran{ported from this coun-
try a few degrees fouthward, becaufe the velocity it had
acquired in this climate would be lefs than that of the
earth’s furface where it was removed to, whence it would
appear to conftitute a wind from the eaft, while 1n reality
the eminent parts of the earth would be carried againft

the too flow air.  But if this tranfportation of air from

fouth to north be performed gradually, the motion of the
wind will blow in the diagonal between fouth and weft.
And on the contrary if a region of air be aradually re-
moved from north to fouth it would alfo blow diagonally

Ddg4
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between the north and eaft, from whence we may fafely
conclude that all our winds in this country which blow
from the north or eaft, or any point between them, con-
fift of regions of air brought from the north; and that
all our winds blowing from the fouth or weft, or from any
point between them, are regions of air broug yht from the
fouth.

It frequently happens during the vernal months that
after a north-eaft wind has paffed over us for feveral

1. . 1 1 3
weeks, during which time the barometer has flood at

above 307 inches, it becomes fuddenly fucceeded by a
fouth-welt wind, which alfo continues feveral weeks, and
the barometer finks to nearly 28% inches. Now as two
inches of the mercury in the barometer balance one-
fifteenth part of the whole atmofphere, an important quef-
tion here preflents itlelf, what is become of all this air ?

1, This great quantity of air cannot be carried in a fu-
perior current towards the line, while the inferior current
flows towards the poles, becaufe then it would equally
affect the barometer, which fhould not therefore fubfide
ﬁum 3oL inches to 28L for fix weeks together.

. It cannot be owing to the air having loft 2ll th
moilture which was previoully difiolved in it, iZ)LC;lUC
thefe warm fouth-weft winds ave replete with moifture,
and the cold north-eaft winds, which weigh up the mer-
cury in the barometer to 31 inches, confilt of dry air.

3. It cannot be carried over the polar regions and be
accumulated on the meridian oppofite to us in its paflage
towards the line, as fuch an accumulation would equal

one-fifteenth of the whole atmofphere, and can not be
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fuppofed to remain in that fituation for fix weeks ro-
gether.

4. It cannot depend on the exiftence of tides in the at-
mofphere, fince it muft then correfpond to lunar periods,
Nor on accumulations of air from the {pecific levity of the
upper regions of the atmofphere, fince its degree of fuidity
muft correfpond with its tenuity, and confequently fuch
great mountains of air can not be fuppofed to exift for o
many weeks together as the fouth-weft winds fometimes
continue,

5. It remains therefore that there muft be at this time
a great and {udden abforption of air in the polar circle by

fome unknown operation of nature, and that the fouth
wind runs in to fupply the deficiency. Now as this fouth
wind confifts of air brought from a part of the earth’s
furface which moves fafter than it does in this climate it
mult have at the fame time a dire¢tion from the weft by
retaining part of the velocity it had previoufly acquired.
Thefe fouth-weft winds coming from a warmer country,
and becoming colder by their conta@® with the earth of
this climate, and by their expanfion, (o grear a part of
the {uperincumbent atmolphere having vanifhed,) preci-
pitate their moifture; and as they continue for feveral
weceks to be abforbed in the polar circle would feem to
receive a perpetval fupply from the tropical regions, efpe-
cially over the line, as will hereafter be fpoken of,

It may fometimes happen that a north-eaft wind hav-
ing pafled over us may be bent down and driven back

before it has acquired any heat from the climate, and
may thus for a few hours or a day have a fouth-weft di-
4.
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reftion, and from its defcending from a higher region of
the atmofphere may pofiefs a greater degree of cold than
an inferior north-eaft current of air. gt
The extreme cold of Jan. 13, 1709, at Paris, came on |
with a gentle {outh wind, and was diminifhed when the |t
wind changed to the north, which is accounted for by Mr. I
Homberg from a reflux of air which had been flowing for i, beca
fome time from the north. Chemical Effays by R. Wat- e er
fon, Vol. V. p. 182. ettty Yy
It may happen that a yorth-eaft current may for a day of temp,
or two pafs over us and produce inceffant rain by mixing st
with the inferior fouth-weft current; but this as well as Fron
the former is of fhort duration, as its friction will focn
carry the inferior current along with it, and dry or frofty bodie

weather will then fucceed.

NORTH-EAST WINDS.

The north-ealt winds of this country confift of regions i
of air from the north, travelling fometimes at the rate of
about a mile in two minutes during the vernal months
! : i

for feveral weeks together irom the nolar regions toward el

1 - > Y s L | 5 - L B R [ 1

the }f}lfL]:]_, Lil€ ‘.-_.-L!‘_a!l'_‘ in te h.:.()fﬂEfLE.T 1;.'.[1\]1[.2?; abDove
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Thefe winds confift of air greatly cooled by the eva-
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poration of thesice and fnow over which 1t pafies, and as

they become warmer by their contact with the earth of the north

this climate are capable of diffolving more moifture as it had
along, and are thence attended with frofts in climge Je

winter and with dry hot weather in fummer. alt 1o
1. This great quanticy of air cannot be fupplied by fu- are oenge
perior currents paffing in a contrary direction from fouth _u-_._-.!_.-ll';_;_g
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to i‘;r)rth, becaufe fuch currents muft as s they arife into the
atmofphere a mile or two high become c;-:;puil—d to fo
great U;[J as to occafion them to depofit their moitture,
which mmh fall through the inferior current upon the
earth in fome part of their paflage.

» The whole atmofphere muft have increafed in quan-
tity, ba,c.*.-. fe it appears by the barometer that there exifls
one-fifteenth part more air over us for many weeks to-
gr.’:hcl, which could not be thus accumulated b oy difference
of tem iperature 1n refpect to heat, or by any aeroftatic

L
laws at prefent known, or by any lunar influence.
From whence it would appear that immenfe mafies of
air were fet at liberty from their combinations with folid

bodies, along with a fufficient quantity of Co;nbim‘d heat,

within the polar circle, or in fome region to the north of
us; and that they thus perpetually increafe the quantity
here ; :‘::LE that this 1s again at certain times
rc-;‘ah{?srbcd or enters into new combinations at the line

By which wonderful contrivance the

:taltuiijl'c:g is perpetually renewed and rendered fit for the
fupport of animal and vegetable life,

SOUTH-EAST WINDS

The fouth-eaft winds of this country confift of air fron

-

the north which had pafied by us, or over us, and before

¥ | i {

it had c.':u:.ii.-:cai the wl..f:.:'_v of the earth’s furface in this
climate had been driven back, owing to a deficiency of
air now commencing at the polar regions. Hence thefe
are generally dry or freezing winds, and if they fucceed
north-eaft winds fhould prognofticate a change of wind
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cale I fuppofe they are generally moift or rainy winds,
with the barometer under 30, and if the wind had 1 pre-
vioufly been in the fouth-wetft, it would feem to prognof-
ticate a change to the north-eaft.

2. If a current of north wind is pafling over us bur a
few miles high, without any eafterly direftion; and is
bent down upon us, it muft immediately poflefs a wefterly
direction, becaufe it will now move fafter than the fur-
face of the earth where it arrives; and thus becomes
changed from a north-caft to a north-weft wind. The
defcent of a north-eaft current of air producing a north-
weft wind may continue fome days with clear or freezing
weather, as it may be fimply owing to a vertical eddy of
north-eaft air, as will be {poken of below. It may other-
wife be forced down by a current of fouth-weft wind
pafling over it, and in this cafe it will be attended with
rain for a few days by the mixture of the two airs of
different degrees of heat ; and will prognofticate a ch nge
of wind from north-eaft to fouth-weft if the wind was
previoufly in the north-eaft quarter,

3+ On the eaftern coaft of North America the north-
weft winds bring froft, as the north-eaft winds do in this
country, as appears from variety of teftimony. This
{feems to happen from a vertical {piral eddy made in the
atmofphere between the fhore and the ridee of moun-
tains which form the fpine or back-bone of that conti-
nent. If a current of water runs along the hypothenufe
of a triangle an eddy will be made in the included angle,
which will turn round like a water-wheel as the ftream

pafles in contact with one edge of it. The fame muft
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happen when a {heet of air )
eaft rifes from the fhore in a 3'1-.-;:'.;-__.';: line to the fummit
of the Apalachian mountains, a part of the ftream of
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direGtion contrary to the motion of the earth. Hence
the trade-winds, though they confift of regions of air
brought from the north on one fide of the line, and from
the fouth on the other, will appear to have the diagonal
diretion of nortu-caft and fouth-eaft winds.

Now it is commonly believed that there are fuperior
currents of air pafling over thefe north-eaft and fouth-eaft
currents in a contrary diretion, and which defcending
near the tropics produce vertical whirlpools of air.  An
important queftion here again prefents itlelf, #What becomes
of the moifture which this beated air ought to depofit, as it
cools in the upper regions of the atmafphere i its journey 1o the
tropics ? It has been fhewn by Dr. Prieftley and Mr.
Ingenhouz that the green matter at the bottom of cifterns,
and the freth leaves of plants immerfed in water, give
out confiderable quantities of vital air in the fun-fhine;
that is, the perfpirable matter of plants (which is watcr
such divided in its egrefs from their minute pores) be-
comes decompofed by the fun’s light, and converted into
two kinds of air, the vital and inflammable airs. The moif-
ture contained or diffolved in the afcending heated air at
the line muft exift in great tenuity ; and by being expofed
to the great light of the {un in that climate, the water may
be decompofed, and the new airs {pread on the atmo-
fphere from the hne to the poles.

1. From there being no conftant depofition of rains in
the ufual courfe of the trade-winds, it would appear that

the water rifing at the line is decompofed in its aicent.
». From the obfervations of M. Bougucr on the moun-
tain Pinchinca, one of the Cordelicrs immediately under
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e the line, there appears to be no condenfible vapour above
three or four miles high. Now though the atmofphere
at that height may be cold to a very confiderable degree;
yet its tetal deprivation of condenfible vapour would feem
to fhew, that its water was decompofed; as there are no
experiments to evince that any degree of cold hitherto
known has been able to deprive air of its moifture; and
great abundance of fnow is depofited from the air that
flows to the polar regions, though it is expofed to no
grea‘er degrees of cold in its journey thither than proba-
bly exifts at four miles height in the atmofphere at the
line,

2. The hygrometer of Mr. Sauffure alfo pointed to

drynefs as he afcended into rarer air; the fingle hair of

which it was conftructed, contracting from deficiency of !

Yottom ot (i

1 to wster an
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) moifture. Effais fur P'Hygromet. p. 143. :
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(o From thefe obfervations it appears either that rare and
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cold air requires more moifture to faturate it than denfe

air; or that the moifture becomes decompofed and con-
ind conver

verted into air, as 1t alcends into thefe cold and rare re-
gions of the atmofphere.

There feems fome analogy between the circumftance

of air being produced or generated in the col

o

1
1 parts of the
i
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ate, the W=
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;'lf.IT!‘CJ:IJ..;,H;' both at the line and at the poles,

MONSOONS AND TORNADOES,

Sfiror of 5 . . - : S e e R
puliss 1. In the Arabian and Indian feas are winds, which
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tropic is fuppofed to become warmer when the fun is
vertical over it, than at the line. The air in thefe places
confequently afcends prefled upon one fide by the north-
eaft regions of air, and on the other fide by the fouth-
welt regions of air. For as the air brought from the fouth
has previoufly obtained the velocity of the earth’s furface
at the line, it moves fafter than the earth’s furface near the
tropic where it now arrives, and becomes a fouth-weft
wind, while the air from the north becomes a north-eaft
wind as before explained. Thefe two winds do not fo
quietly join and afcend as the north-eaft and fouth-eaft
winds, which meet at the line with equal warmth and ve-
locity and form the trade-winds ; but as they meet in con-
trary diretions before they alcend, and cannot be fuppof-
ed accurately to balance each other, a rotatory motion
will be produced as they afcend like water falling through
a hole, and an horizontal or fpiral eddy is the confequence;
thefe eddies are more or lefs rapid, and are called Tor-
nadoes in their moft violent ftate, raifing water from the
ocean in the weft or fand from the deferts of the eaft, in
lefs violent degrees they only mix together the two currents
of north-eaft and fouth-weft air,and produce by this means
inceflant rains, as the air of the north-eaft acquires fome
of the heat from the fouth-weft wind, as explained in note
XXV. This circumftance of the eddies produced by the
monfoon-winds was feen by Mr. Bruce in Abyflinia; he
relates that for many fucceflive mornings at the com-
mencement of the rainy monfoon, he obferved a cloud
of apparently fmall dimenfion whirling round with great
}

rapidity, and in a few minutes the heavens became co-

A
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vered with dark clouds with confequent great rains. See
Note on Canto I11. 1. 129
2. Butit is not only at the place where the air afcends
at the northern extremity of the rainy monfoon, and
where it forms tornadoes, as obferved above by Mr.
Bruce, but over a great tra& of country feveral degrees
in length in certain parts as in the Arabian fea, a perpe-
tual rain for feveral months defcends, fimilar to whar
happens for weeks together in our own climate in a lefs
degree during the fouth-weft winds. Another important
queftion prefents itfelf here, if the climate to which this
South-weft wind arrives, is not colder than that it com S fronm,
why fbould it depofit its moifture during its whole e journey? if
it be a colder climate, why does it come thither 2 The tor-
nadoes of air above defcribed can excend but a liztle way,
and i is not ealy to conceive that a fuperior cold cur-
rent of air can mix with an inferior one, and thus produce
fhowers over ten degrees of country, fince at about three
miles high there is perpetual froft; and what can induce

T

thefe narrow and fhallow currents to flow over each other
fo many hundred miles ?

Though the earth at the northern excremity of this
monfoon may be more heated by certain circumftances
of fituation than at the line, yet it !T:fv!_n probable that the
intermediate country between that and the ii:zr-, may con-
tinue colder than the line (as in other parts of the carth)
and hence that the air coming from the line to fupply this
afcent or deftruction of air at the northern extremity of
the monfoon will be cocled all the way in its approach,
and in confequence depolfit its water, It feems probable

Ee2
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that at the northern extremity of this monfoon, where
the tornadoes or hurricanes exift, that the air not only af-
cends but is in part converted into water, Or otherwife
diminifhed in quantity, as no account is given of the ex-
iftence of any fuperior currents of it.

As the fouth-weft winds are always attended with a
light atmofphere, an incipient vacancy or a great dimi
nution of air muft have taken place to the northward of
them in all parts of the earth wherever they exift, and a
depofition of their moifture fucceeds their being cooled by
the climate they arrive at, and not by a contrary current
of cold air over them, fince in that cafe the barometer
would not fink. They may thus in our own country be
termed monfoons without very regular periods.

3. Another caufe of TornaDpoEs independent of the
monfoons is ingenioufly explained by Dr. Franklin, when
in the tropical countries a ftratum of inferior air becomes
fo heated by its contact with the warm earth, that its ex-
panfion is increafed more than is equivalent to the preflure
of the ftratum of air over it; or when the fuperior ftra-
tum becomes more condenfed by cold than the inferior
one by preflure, the upper region will defcend and the
lower one afcend. In this fituation if one part of the at-
mofphere be hotter from fome fortuitous circumftances,
or, has lefs preffure over it, the lower {tratum will begin
to afcend at this part, and refemble water falling through
a hole as mentioned above. If the lower region of air
was going forwards with confiderable velocity, it will gain
an eddy by rifing up this hole in the incumbent heavy
air, fo that the whirlpool or tornado has not only its pro-
greflive velocity, but its circular one alfo, which thus lifes
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up or overturns every thing within its fpiral whirl, By
the weaker whirlwinds in this country the trees are fome-
times thrown down in a line of only twenty or forty yards
in breadth, making a kind of avenue through a country.
In the Weft Indies the fea rifes like a cone in the whirl,
and is met by black clouds produced by the cold upper
air and the warm lower air being rapidly mixed ; whence
are produced the great and fudden rains called water-
fpouts ; while the upper and lower airs exchange their
plus or minus elettricity in perpetual lightnings.

LAND AND SEA-BREEZES.

The fea being a tranfparent mafs is lefs heated at its
furface by the fun’s rays than the land, and its continual
change of furface contributes to preferve a greater uni-
formity in the heat of the air which hangs over it. Hence

TR =
o

the furface of the tropical iflands is more heated during
the day than the fea that furrounds them, and cools more
in the night by its greater elevation ; whence in the after-
noon when the lands of the tropical iflands have been
much heated by the fun, the air over them afcends prefl:
ed upwards by the cooler air of the incircling ocean, in
the morning again the land becoming cooled more than
the fea, the air over it defcends by its increafed gravity,
and blows over the ocean near its fhores.

CONCLUSION.

1. There are various irregular winds befides thofe above
defcribed, which confift of horizontal or vertical eddies
of air owing to the inequality of the earth’s furface, or the

Eeg

)



WIN D S. Note XXXIII.

A
e QL

justapofition of the fea. Other irregular winds have their
origin from increafed evaporation of water, or its fudden
devaporation and defcent in fhowers; others from the
partial expanfion and condenfation of air by heat and
cold; by the accumulation or defect of eleftric fluid, or
to the air’s new production or abforption occafioned by
local caufes not yet difcovered. See Notes VII. and
XXV.

s. There feem to exilt only two original winds : one
confifting of air brought from the north, and the other of
air brought from the fouth. The former of thefe winds
has alfo generally an apparent direction from the eaft, and
the latter from the weft, arifing from the different velo-
cities of the earth’s furface. All the other winds above
deferibed are defle@ions or retrogreflions of fome parts of
thele currents of air from the north or fouth.

2. One fifteenth part of the atmofphere 1s occafionally
deftroyed, and occafionally re-produced by unknown
caufes. Thefe caufes are brought into immediate ac-
tivity over a great part of the furface of the earth at nearly
the fame time, but always more powerful to the north-
ward than to the fouthward of any given place; and
would hence feem to have their principal effec in the
polar circles, exifting neverthelefs though with lefs power
toward the tropics or at the line.

For when the north-ealt wind blows the barometer
rifes, fometimes from 28% inches to 307, which fhews a
great new generation of air 1n the nerth; and when the
fouth-we® wind blows the barometer finks as much,
which fhews a great deftruction of air in the north, But

I
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3
as the north-eaft winds fometimes continue for five or fix
weeks, the newly-generated air muft be deftroyed at thofe
times in the warmer climates to the fouth of us, or circu-
late in {uperior currents, which has been fhewn to be
improbable from its not depofiting its water. And as the
fouth-weft winds fometimes continue for fome weeks,
there muft be a generation of air to the fouth at thofe
times, or fuperior currents, which laft has been fhewn to
be improbable,

4. The north-ealt winds being generated about the
poles are pufhed forwards towards the tropics or line, by
the preffure from behind, and hence they become warmer,
as explained in Note VII. as well as by their coming into
conta¢t with a warmer part of the earth which contributes
to make thefe winds greedily abforb moifture in their
paffage. On the contrary, the fouth-weft winds, as the
atmofphere is fuddenly diminifhed in the polar regions,
are drawn as it were into an incipient vacancy, and be-
come therefore expanded in their paffage, and thus ge-
nerate cold, as explained in Note VII. and are thus in-
duced to part with their moifture, as well as by their con-
tact with a colder part of the earth’s furface. Add to
this, that the difference in the found of the north-eait

and fouth-weft winds may depend on the former being

pufhed forwards by a preflfure behind, and the latter fall-
INg as it were into a partial or incipient vacancy before
whence the former becomes more condenfed, and the

latter more rarefied as it paffes. There is a whiftle, term-

ed a lark-call, which confifts of a hallow cylinder of tin-

plate; clofed at each end, about half an inch in diameter

1: = 4
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to north, cannot yet be afcertained ; yet as there appears
greater difficulty in accounting for this change of wind
from any other known caufes, we may ftill fufpect that
there exifts in the arctic and antartic circles 2 Bear or
Dracon yet unknown to philofophers, which at times
fuddenly drinks up, and as fuddenly at other times vomits
out one-fifteenth part of the atmofphere : and hope that
this or fome future age will learn how to govern and do-
mefticate a monfter which might be rendered of fuch im-
portant {ervice to mankind.

INSTRUMENTS.

If along with the ufual regifters of the weather obfer-
vations were made on the winds in many parts of the earth
with the three following inftruments, which might be
conftructed at no great expence, fome ufeful information
might be acquired,

1. To mark the hour when the wind changes from
north-eaft to fouth-weft, and the contrary. This mightbe
managed by making a communication from the vane of a
weathercock to a clock; in fuch a manner, that if the
vane fhould revolve quite round, a tooth of its revolving
axis fhould ftop the clock, or put back a fmall bolt on the
edge of a wheel revolving once in twenty-four hours.

2. To difcover whether ina year more air paffed from
north to fouth, or the contrary. This might be effected
by placing a wind-mill fail of copper about nine inches
diameter in a hollow cylinder about fix inches long, open

at both ends, and fixed on an eminent fituation exallly
north and fouth, Thence only a part of the north-eaft and
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fouth-weft currents would affect the fail fo as to turn it;
and if its revolutions were counted by an adapted ma-
chinery, as the fail would turn one way with the north
currents of air, and the contrary one with the fouth cur-
rents, the advance of the counting finger either way would
fhew which wind had prevailed moft at the end of the
year. :

3. To difcover the rolling cylinders of air, the vane of
a weathercock might be fo fufpended as to dip or rife ver-
tically, as well as to have 1ts horizontal rotation.

RECAPITULATION.

Nortu-£asT winDs confilt of air flowing from the
north, where it feems to be occafionally produced: has
an apparent diretion from the eaft owing to its not hav-
ing acquired in its journey the increafing velocity of the
earth’s furface; thefe winds are analogous to the trade-
winds between the tropics, and frequently continue in the
vernal months for four and fix weeks together, with a high
barometer, and fair or frofty weather. 2. They fome-
times confift of fouth-weft air, which had pafied by us or
over us, driven back by a new accumulation of air in the
north. Thefe continue but a day or two, and are attend-
ed with rain. See note XXV,

SoutH-wesT winDs confift of air flowing from the
fouth, and feeming occalionally abforbed at its arrival to
<he more northern latitudes. It has a real direttion from
the welt owing to its not having loft in its journey the

oreater velocity it had acquired from the earth’s furface
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from whence it came. Thefe winds are analogous to the
nonfoons between the tropics, and frequenty continue
for four or fix weeks together, with a low barometer and
rainy weather. 2. They fometimes confit of north-eaft
air, which had pafied by us or over us, which becomes
retrograde by a commencing deficiency of air in the
north. Thefe winds continue but a day or two, attended
with feverer froft with a finking barometer; their cold
being increafed by their expanfion, as they return, into an
Incipient vacancy.

NorTr-west winDs confift, firft, of fouth-weft winds,
which have paffed over us, bent down and driven back
towards the fouth by newly generated northernair. They
continue but a day or two, and are attended with rain or
clouds. 2. They confift of north-eaft winds bent down
from the higher parts of the atmofphere, and having
there acquired a greater velocity than the earth’s furface
are frofty or fair. 3. They confift of north-eaft winds
formed into a vertical fpiral eddy, as on the eaftern coafts
of North America, and bring fevere froft,

SourH-easT-winNDs confift, firft, of north-eaft winds
become retrograde, continued for a day or two, frofty or
fair, finking barometer. 2. They confift of north-eaft
winds formed into a vertical eddy not a {piral one, froft
or fair.

NorTa winps confift, firft, of air flowing flowly from
the north, {o that they acquire the velocity of the earth’s
furface as they approach, are fair or frofty, feldom occur,
2. They confift of retrograde fouth-winds ; thefe continue
but a day or two, are preceded by fouth-weft winds; and
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are generally fucceeded by north-eaft winds, cloudy or
rainy, barometer rifing.

SouTH winps confift, firft, of air flowing flowly from
the fouth, lofing their previous wefterly velocity by the
friction of the earth’s furface as they approach, moift, fel-
dom occur. 2. They confift of retrograde north-winds;
thefe continue but a day or two, are preceded by north-
eaft winds, and generally {ucceeded by fouth-weft winds,
colder, barometer finking.

East winps confift of air brought haftily from the
north, and not impelled farther fouthward, owing to a
fudden beginning abforption of air in the northern re-
gions, very cold, barometer high, generally fucceeded by
fouth-weflt wind.,

West winps confift of air brought haftily from the
fouth, and checked from proceeding further to the north
by a beginning production of air in the northern regions,
warm and moilt, generally fucceeded by north-eaft wind.
2. They confift of air bent down from the higher regions
of the atmofphere; if this air be from the fouth, and
brought haftily, it becomes a wind of great velocity,
moving perhaps 60 miles in an hour, is warm and rainy ;
if it confifts of northern air bent down it is of lefs velacity
and colder.

Application of the preceding Theory to fome Extracls from a
Fournal of the Weather.

Dec. 1, 1790. The barometer {funk fuddenly, and the
wind, which had been fome days north-eaft with froft,

changed to fouth-eaft with an inceffant though moderate

.......

Parma o
Al Wyw




L XXX

Cloudy o

]Dt‘.‘k}' ﬁ[j.;ﬁ
city by the
moift, fel-
th-winds;
by north-
velt winds,

y from the

owing to2
northern re-
licceeded by

ily from the
to the nort
1ern regions
h-eaft wind,
;ner regions
fouth, and
eat. veloc
 and raiy;
»f lefs velocty

- ot fer
Exlrachi [l

] ]:-n]'.l ar.. B

aft with £
ough MOX

Note XXXIII WINDS. 5

fall of fnow. A part of the northern air, which had
paffed by us I fuppofe, now became retrograde before it
had acquired the velocity of the earth’s furface to the
fouth of us, and being attended by fome of the fouthern
air in its journey, the moifture of the latter became con-
denfed and frozen by its mixture with the former,

Dec, 2, 3. The wind changed to north-weft and
thawed the fnow. A part of the {outhern air, which had
paffed by us or over us, with the retrograde northern air
above defcribed, was now in its turn driven back, before
it had loft the velocity of the furface of the earth to the
fouth of us, and confequently became a north-weft wind ;
and not having loft the warmth it brought from the fouth
produced a thaw.

Dec. 44 §. Wind changed to north-eaft with froft and
a rifing barometer. The air from the north continuing to
blow, after it had driven back the fouthern air as above
defcribed, became a north-eaft wind, having lefs velocity
than the furface of the earth in this climate, and pro-
duced froft from its coldnefs. \

Dec. 6, 7. Wind now changed to the fouth-weft with
inceffant rain and a finking barometer. From unknown
caufes I fuppofe the quantity of air to be diminithed in
the polar regions, and the fouthern air cooled by the
earth’s furface, which was previoufly frozen, Gepofits its
moifture for a day or two ; afterwards the wind continued
fouth-weflt without rain, as the furface of the earth be-

came warmer,

March 18, 1785, There has been a lone froll ; a few
Aatre Ao } 3 1 ATOVIT e e l.r nle Yy ! st ey B f ~ 1}
aays ago the barometer 1unk to 295, and the froft be-
came more [evere, Becaule the air being « ided by a
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part of the preflure being taken off became colder. This
day the mercury rofe to 30, and the froft ceafed, the wind
continuing as before between north and eaft.  March 19.
Mercury above 30, weather ftill milder, no froft, wind
north-eaft. AMareh 20. The fame, for the Mercury rif-
ing fhews that the air becomes more comprefled by the
weight above and in confequence gives out warmth.

April 4, 5. Froft, wind north-eaft, the wind changed
in the middle of the day to the north-weft without rain,
and has done fo for three or four days, becoming again
north-eaft at night. For the fun now giving greater de-
grees of heat, the air afcends as the fun paffes the zenith,
and is {upplied below by the air on the weftern fide as
well as on the eaftern fide of the zenith during the hot
part of the day ;- whence for a few hours, on the approach
of the hot part of the day, the air acquires a wefterly di-
re¢tion in this longitude. If the north-weft wind had
been caufed by a retrograde motion of fome fouthern air,
which had paffed over us, it would have been attended
with rain or clouds.

April vo. It rained all day yelterday, the wind north-
weft, this morning there was a fharp frot. The evapo-
ration of the moifture, (which fcll yelterday) occafioned
by the continuance of the wind, produced fo much cold
as to freeze the dew.

May 12. Frequent fhowers with a current of colder wind
preceding cvery fhower. The finking of the rain or
cloud prefled away the air from beneath it in its defcent,
which having been for a time fhaded from the fun by the

Aoating cloud, became cooled in fome degree.
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Fune 20. The barometer funk, the wind became fouth-
weft, and the whole heaven was inftantly covered with
clouds. A part of the incumbent atmofphere having
vani(hed, as appeared by the finking of the barometer,
the remainder became c'cp anded by its elafticity, and
thence attracted fome of the matter 0" heat from the va
pour intermixed with it, and thus in a few minutes a total
CIH”} oration took place, as in uxh:zuirzng the receiver of
an air-pump. See note XX V. At the place where the
air is deftroyed, currents both from the north and fouth
flow in to fupply the deficiency, (for it has been thewn
that there are no other proper winds but ['-H:IT: two) and
the mixture of thefe winds produces fo fudden condenfa-
tion of the moifture, both by the coldnefs of the northern
air and the expanfion of both of them, that lightning 1s
given out, and an incipient tornado takes place ; whence
thunder is faid frequently to approach againft the wind.
Auguft 28, 1732, Barometer was at 31, and Dec, 30,
in the fame year, it was at 28 2-tenths. Medical Effays,
Edinburgh, Vol. 1I. p. 7. It appears from thefe journals

i

that the mercury at Edinburgh varies I-'rmn't-"‘-‘:-:u nearly

three inches, or one tenth of the whole atmofphere. From
the journals kept by the Royal Society at L:-::(i:;.w it ap-
pears feldom to vary more than two inches, or one-
fifteenth of the whele atmofphere. The quantity of the
variation 1s faid {till to decreafe nearer the line, and to in-
creafe in the more northern latitudes; which much con-
firms the idea that there exifts at certain times 2 great de-
ftruction or production of air within the polar circle,
Frly 2, 1732, The we[‘_c:l)‘ winds in the journal in
the Medical Effays, Vol. above referred to, are fre-
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quently marked with the number three to fhew their
areater velocity, whereas the eafterly winds feldom ap-
proach to the number two. The greater velocity of the
wefterly winds than the eafterly ones is well known I be-
lieve in every climate of the world ; which may be thus
explained from the theory above delivered. 1. When
the air is ftill, the higher parts of the atmofphere move
quicker than thofe parts which touch the earth, becaufe
they are at a greater diftance from the axis of motion.
2. The part of the atmofphere where the north or {outh
wind comes from is higher than the part of it where it
comes to, hence the more elevated parts of the atmo-
fphere continue to defcend towards the earth as either of
thofe winds approach. 3. When fouthern air is brought
to us it poflefles a wefterly direclion alfo, owing to the
velocity it has previoufly acquired from the earth’s fur-
face ; and if it confifts of air from the higher parts of the
atmofphere defcending nearer the earth, this wefterly ve-
locity becomes increafed. But when northern air is
brought to us, it poflefies an apparent eafterly direction
alfo, owing to the velocity which it has previoufly ac-
quired from the earth’s furface being lefs than that of the
earth’s furface in this latitude ; now if the north-eaft wind
confifts of air defcending from higher parts of the atmo-
fphere, this deficiency of velocity will be lefs, in confe-
quence of the fame caule, viz. The higher parts of the at-
mofphere defcending, as the wind approaches, increafes
the real velocity of the weftern winds, and decreafes the
apparent velocity of the eaftern ones.

Oéteber 22. Wind changed from fouth-eaft to fouth-
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weft. There is a popular prognoftication that if the wind
changes from the north towards the fouth pafing throuch
the eaft, it is more likely to continue in the ii)li-fh, than if
it paffes through the weft, which may be thus accounted
for. If the north-eaft wind changes to a north-weft wind,
it fhews either that a part of the northern air defcends
upon us in a fpiral eddy, or that a fuperior current of
fouthern air is driven back ; but if a north-eaft wind be
changed into a fouth-ealt wind it fhews that the northern
alr is become retrograde, and that in a day or two, as
foon as that part of it has pafled, which has not gained the
velocity of the earth’s furface in this latitude, it will be-
come a fouth wind for a few hours, and then a fouth-weft
wind.

The writer of this 1mperfect fketch of anemology
wifhes it may incite fome perfon of greater leifure and
ability to attend to this fubject, and by comparing the va-
rious meteorological journals and obfervations already
publifhed, to conftruct a more accurate and methodical
treatife on this interefling branch of philofophy.

NOTE XXXIV.
VEGETABLE PERSPIRATION.

And wed the enamonred Ouxygene to Lizht.
Canro IV. L 34,

WHEN points or hairs are put into fpring-water, as in

the experiments of Sir B. Thompfon, (Philof. Tranf,
Part L ]
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LXXVIL) and expofed to the light of the fun, much
air, which loofely mu'crcd to the water, rifes in bubbles,
as ex] slained in the note on Fucus, Vol I1. A (till greater
quantity of air, and of a purer kind, is emitted bY Dr.
Prieftley’s green matter, and by vegetable leaves growing
in water in fun-thine, according to Mr. Ingenhouz’s ex-
p;‘l‘i[}]t‘]‘;tn; both which I folpect to be owing to a decom-
pofition of the water perl] ired by the plant, for the edge
of a capillary tube of great te nuity may be confidered as
a circle of points, and as the oxygene, or principle of vital
11:.-]', may be €xpa nded 1nto a gas U"f the {un’s ll-»‘fnt, the
hydrogene or indammable air may be detained in the
pores of the vegetable,

ence plants growing in the (hade are white, and be-

—-i

I-
e

me green by being expofed to the {un’s light ; for their

=

- 1 5 --I\. T | 1; " . F el i ] ¢ - 4
natural {‘.UIOLW ULL;,O lL_:;LlL'_, the addition of 2} L!.Uf_]_jl'[ e adds
i3 1* 1.1 e e BT P
VELIOW to thls DIUG, 'n'_'.i-i tans theimn ‘.[_"I L el ! iL[u ole a

J i

g ey D L S e s T RS B s Fal S
{imilar circumitance takes place 10 animai DOoUIEs ; LhEL
- . R 5 = Mt = i e .
p:rii;ar;‘-.bh: matter as it efcapes 1n the fun-ihine be-
Comcs L.._(t]“ﬂ'ﬁ .J;L"-.l u', [lﬁ. i.x \_u kH Lil&. r E'J‘-'}‘.‘Q'S as In ve-

oeta bles, though in lefs L'*LJLl’.J['.'E\, as their pcri;ut':ztiun 18

lefs, and th
lungs, not being expofed to the funfhine, and thus by th
3 2

e greateft part of it, which exhales from the

.

hydrogene > being retained the fkin becomes tanied }ch.,\w.
In prouf' of this it muft be cbferved that borh vegetable
and animal fubftances become bleached white by the fun-
beams when they are dead, as Lnl}._au....,‘t'-ll..dl\';, bones,
YOIy, tallow, bees-wax, linen and cotton cloth ; and hence
I fuppofe the coppe .r-coloured natives of funny countries
might become Ltld..hts.J or blanched by being kept from

their infancy in the dark, or removed for a few genera-

tions to more northerly climates.
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It is probable that on a fun 1y morning much pure air
becomes feparated from the dew by means of the points

of vegetables on which it adheres, and much inflammable

. : : oo

air imbibed by the vegetable, or combined with 1t; and
by the fun’s light t!;::, decompofing water the effeés of
it in b!

leaching linen feems to de pend  (as

delcribed i
Note X,

): the water is decompofed by the light at the
cotton or thread, and the vital ajir
egiftic or colourin 12 matters of the
cloth, and produces a new acid,

ends or points of the

unites with the phle

vhich is either itfelf

¢ fame time the infamma-
ble part of the water efcapes. H

colourlefs or wafhes out t, at the

ience there feems a
reafon why cotton bleaches fo much foconer than linen,
viz. becaufe its fibres are three or four times fhorter, and
therefore protrude fo nany more poi;

1ts, which feem to
facilitate the liberation of the vital air from the inflamma-
le part of the water.

Bee’s wax becomes bleached by expofure to the fun
and dews i

in a fimilar manner as metals become calcined
or Lal'h viz. b-, the water on their {urface l};i:a.f decom-

pofed ; and hence the infammable material which caufed
1

the colour becomes united with vital ai ir for rming a new
acid, and is \.u[mll away.

Oil clofe ftopped in a phial not full, and expofed ] long
to the {un’s !':nu‘, becomes bleache

T
], as i “’I |)\JLJ oy El-‘lt..-

decompofition of the water it contains ; the inflammable
air rifing above the furface, and the vital air uniting with
the colouring matter of the oil. For it is remarkable, that

by fhutting up a phial of bleached oil in a dark drawer,
it in a little time becomes coloured again,
F £z
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he following experiment fhews the power of light in
I g

el ate fram anothen Bafis. viz. from azote

feparating ‘,-.._;.] air from another bafis, viz. from azote.

colourlefs

¥

nitrous acid into another glafs containing the fame acid,

&

- R ST S I L

and on expofing them to the {fun’s hight, the inverted

7 smmrma warelr Blled wirl e e hia arid At
u.li‘} iLx.L ne pal ty niled with purc air, .’.n'.\i e acld «

! S | o ) — 2] 4 *+all?

ﬂ'.e fime time became coloured. Scheele 1n Crell’s

g . oxr £ +he wreldal S e il o
Annal. 1‘,\ 6. But if the vefle] of colourlefs nitrous acid
be quite full and ftopped, fo that no fpace 1s left for the

itiell nto, no L.|..'_)

’s Exp. VL. p. 344. See Keir’

ot

of colour

f1e g hire
9.11 I roduced to exj

akes place. Pri
very excellent Chemical Dictionary, p. gg. new edition.
A fun-flower three feet and half high :wcnruin;: to the

experiment of ! )r. Hales, perfpired two pints in one day

{\'c-rr_et.ab}r: Statics.) which 1s many times as mu

T
ch in pro-
portion to its furface, as is perfpired from the furface and

zLingj of animal bodies ; it follows that the vital air libe-

o - - - Ak 1 -
rated from the {urfaces ol plmta by the funfhine mufl
much exceeed the quantity of it abforbed by their refpi-

ration, and that hence they 1mj
. b

rove the air in which they

live during the light part of the day, and thus blanched

vecoetables will fooner become %

fun’s licht, than etiolated ammal bodies will become
7 Fens bapy +he fam P
{ 7 Y 2 Y the 1ame MmMcedn
LA i = B | ey ety . . R e S L R 3
It is hence evident, that the curious difcovery of Dr.
T e ] i e .l » myatter an | A Y
Prieftley, that his green vegetable matter and other aqua-

tic l-]:‘.:ut'a gave out vital air when l}‘.'c {un fhone upon

} . C ather --..'.1 .
them, and the leaves of other plants the fame when

i;n::w:'i-;d in water, as obfer ml by ?\lt'. Ingm}hn_m:t, refer

biration of vecetables not to their refpiration.
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Becaufe Dr. Prieftley obferved the pure air to come from
both fides of the leaves and even from the ftalks of a

water-flag, whereas one fide of the leaf only ferves the

iame aryd, office of lungs, and certainly not the ftalks. Exper. on

.

i

2 Inverted Air, Vol. ITI. And thus in refpect to the circumftance

he in which I lants and animals feemed the fartheft removed

3 ‘.'. ¥ » -'il - 2 1 3 2% et

n from each other, I mean in their fuppofed mode of refpi-
ration, j.i:.' which one was believed iC

t;‘;u other had injured, they feem t

And [l c .LH.'IHJ(’\ between E]l-,"i'] remai

Sea Kairy Plants are faid by many writers to erow much fafter in
vt edition. the night than in the day ; as is ervable in
rding tothe feedlings at their rifing out of the ground. This proba-
: [;!‘.c b bly is a confequence of their fleep rather than of the ab-

s Tl fer l * 1. T - - h
= & . ¥ 11 thie FElalaTeil N, avr s T e | .
e ]I" 010- 1ICNCE Ol .!l:_',;.fJ and 111 tils 1 "'I.l'l ol€ they allo relembl
yrrmal hadiee
animal |._:f_:gLH S

{urface ;:_f

ta] air libe-
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bLL Aec i e Are the vivimatan Wo s LA . g pe——— I | -
£15 Duds are tae viviparous QLSPring Of vegetables, it

\. becomes neceffary that they fhould be furnifhed with
{hone Ut Vacental vellale | B 11 1 ¢1 :
{ fhon lacental veflels for their nourtthment, till thev acquire

- !-\.' } I
¢ fame WE I

. ungs or leaves for the purpofe of elaborating the com-
;gr,ﬂ..J: . mon juices of the earth into nutriment, Thefe veflels
i r.|'~'"_‘:,;.‘ E f 4
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exift in bulbs and in feeds, and fupply the young plant
with a fweet juice till it acquires l.avu, as 15 feen in con-
verting barley into malt, and :lppc;u's from the fweet tafte
of onions and potatoes, when they begin to grow.

The placental veflcls belonging to the buds of trees

are pl: uttl about the roots of moft, as the vine ; fo many

= I Gtk P el . a Tt 1o = A e
roots are ﬁi'.m,l-.u:\.l with fweet or mealy matter as fern-
root, brvony ot, turnip, potatoe, or in the alburnum
or fap-wood as 1n thofe trees whic] produce manna, wiich
= 1 - i 1 e e % ! e 7, Bt et A =
is depofited about the month of \1 uft, or in the joings
of fugar-cane, and grafies ; early in the {pring the ab-

forbent mouths of thefe vefiels drink up moifture from
|

1 1 =y el s R L e, sl L o e T
the earth, with a {accharine matte: I’.L'-.‘-__t d lor that pur-

pofe during the preceding autumn, and puf
t

ot I 11 N 3* .
3 Of the alburnum to € u”“_,’ 1ndivi-

* "a g MS SR 8 11
1ve nuld up the velcis

N alk '. ha BdinEnroh Plhilofenbls
:::1-.1 of \ in the J..11.:-..-'.|._:1,! Phil .-:U‘-m::_l
) R el mla frrmar ohfsrvead thar tha G fenm. &1
1 raniacert., L e ormer coierved that the i -l} Irom thne
' s & A fraTe vhirh he had ef1ir F R
1._1,”,11 of a vine, which he had cut off in the beginning

April, arofe twenty-one feet high 1n tubes afiixed to it

ﬁ,: that purpofe, but in a few weeks it ceafed to bleed
at all, and Dr. Walker r.‘.ar;;;nl the progi fcend-

and found likewife that as {oon i
cameexpanded the fap ceafed to rife; th e

of fome trees 1s {o copious and fo {weet during the 1‘31;%

-1 : = o 1 1 "

foafnn that 1+ 12 1 ; Males wWwine ae » } ~h o
iealon that it 1s t 0 make wine, as the bircn, Detula,
= | ey ; srpr ol ] . A iy W [ Ee
and fycamore, acer pleudo-platanus, and particulariy the

palm, and maple, acer.
! ) e £ e s R Pt
P T o e [ ha farm ajirms onriy 1 e SR
paring tinlds 10Nt Of N 1ap-juice eaci |.'1:..v_'L,-.!,.l ]L_.IL-
b avmandn 18 Newr leartras ani Rmsee A o rrate e
pud X ands its new 1eaves, and Noots gown new ro LS,

Note XXXV.
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covering by their intertexture the old bark with a new
one ; and as foon as thefe new roots (or bark) are ca-
pable of abforbing {ufficient juices from the earth for the
fupport of each bud, and the new leaves are capable of
performing their office of expofing thefe juices to the in-
fluence of the air; the placental veflels ceafe to act,
coalefce, and are transformed from fap-wood, or albur-
num, into inert wood ; ferving only for the {fupport of the
new tree, which grows over them.

Thus from the pith of the new bud of the horfe-chefnut
five veffels pafs out through the circle of the placental vel-

fels above defcribed, and carry with them a minuter circle

p e Randlee ab osflizle e
e five bundles of vellels unite

after

i . - 1 ~ 1 . )
their exit, and form the foot-ftalk or petiole of the new

c = 1 . 1. F)as feasd ([l A LSRN
five-fingered leaf, to be [poken of hereafter. Tius {truc-

B . s o Fa - 1 1 . 1 -
ture is well feen by cutting off a leaf of the horfe-chefnut

Flculus | !11“1{35'.1;1';1-.::11-11) in September before 1t falls,

as the buds of this tree are {o large that the flower may be
{een in them with the naked eye
- 1 11
After a time, perhaps about n'.ul;nm mer, another bundle

of veffels pafles from the pith througl

h the alburnum or

fap-veflels in the bofom of each leaf, and unites by the
new bark with the leaf, which becomes either a flower-
bud ora leaf-bud to be expanded in the c-:ai'u?'ﬂ.j_; {pring,
for which purpofe an apparatus o
produced with proper nutriment durin
the fummer and ;‘:-Li'.u.nr‘, and :[1115 the vegetable becomes

ally increafed, ten thoufand buds often exilting on one

—
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o

- s B PL; Bce
trec, ".""U_)]L 1117 Lo '.'Jf‘ Llli nate of L.inneus. | .:.'1. B3O,
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T HE individuality of veoetable buds was 1’;::)?;(-11 of be-
fore, and is confirmed by the method of railing all kinds

of trees by Mr. Barnes. (Method of propagating Frujt

; ] 5, e 5 1 R s e e
Lrees, 1759. Lond. Baldwin.) He cut a branch into ag

3

many pieces as there were buds or leaves upon‘it, and

 he quickly applied to

rl ginns s Loesi 3 I
wiping the two wounded ends dry

each a cement, previoufly warmed a little, which cop-
fifted principally of pitch, and planted them in the earth.
L hie ule of this cement I {fuppofe to confift in its prevent-

to death, though the author

ds of plants, which are thus each an individual
vegetable, 1n many circumftances refemble individual anj-
bodics are detached from the earth,
and move from place to place in fearch of food, and
take that food at confiderable intervals of time, and pre-
pare it for their nourifhment within their own bodies after

Ffaln e s e e e svrrdant tha
ik is L..;'_[’."l\ IC 15 evident the

]

mult require many organs

and powers which are not neceffary to a ftationary bud.
As vegetables are immoveably fixed to the foil from
whence they draw their nourifhment ready prepared, and

this uniformly not at retur ng intervals, it follows that in

Ty
il il

eXamining their anatome we are not to

» look for mufcles of
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442 VEGETABLE CIRCULATION. Note XXXVI.

locomot “’“, as arms and ft’;’_;‘;; nor for organs to receive
are 1 gy P 14t o TN 2 . g - |
and ln"xl'nll‘. LOCI nouniinment, as a ll."",‘t'.-:':;l-' .".'."-:'?2 1 :11\.'-";'1.":'.
nor for a refervoir for it after it is prepared, as a general
for ¢ lervolr for 1t after 1t 1s prepared, as a general

fyftem of veins, which in locomotive animals contains and
returns the fuperfluous blood which is left after the vari-
Ous organs of fecretion have been fupplied, by which con-
trivance they are enabled to live a long time without new
{fupplies of food.

The parts which we may expelt to find in the anatome
of vegetables correfpondent to thofe in the animal eco-
nomy are, I. A fyftem of ablorbent vefiels to imbibe the
moifture of the earth fimilar to the laéteal veflels, as in

ind ancther iyitem oi ablorbents

the roots of I

f i ¥ 1
T
L

LIS Of ariinal Dodles, opening its

fimilar to the lymg

~
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mouths on the internal cells and external {urfaces of vege-

tables ; and a third fyftem of abforbent vefiels "-.-:,.LJ[ ond-
G

ent with tﬁ:c:!L of the placentation of the animal feetus

2. A pulmonary f}".-.cm (o.uiwmhlfznt to the lungs or

gills of quadrupeds and fith, by which the fluid abforbed
b

y the lacteals and lymphatics may be expofed to the in-
fluence of the air, this 1s done by the green leaves of
plants, thofe in the air refembling lungs, and thofe in the

water refembling gills; and by the petals of fAowers.
Arterial fyftems to convey the ﬂni 1 thus elaborated to

1 5 . i { % -
the various glands of the vegetable for the purpofes of its

growth, nutririon, and varicus lecretic 4. 1 he-varl-
e ol 1: el N el i Fto s A B L e £ SR |

cus glands which leparate from the vegetable blood the

BB e e efin. farch. fooar. e@ential oil. &

hont vV, wax, gum, rcin, iwarch, iugar, clientiad oil, &c.

g el oy I e S S ;

. 1 D€ Organs .J.k..li"J (IO tneir propazation or repro-
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auction.—06. Mulcles to perlorm feveral motions of their
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I. The exiftence of that branch of the abforbent veflels
of vegetables which refembles the laéteals of animal bo-
dies, and imbibes their nutriment from the moift earth, is
evinced by their growth {fo long as moifture is applied to
their roots, a ui their quickly withering when it is with-

ol

drawn.
B R
Jelide

Belides thefe abforbents in the roots of plants there are

others which open their mouths on the external furfaces
of the bark and leaves, and on the internal furfaces of all

11

R bt Lot Bl ST A e N0 I Iy - -
the cells, and between the bark and the alburnum or f.'ip*

wood ; the exiftence of thefe is fhewn, becaufe a leaf
plucked off and laid with its under fide on water will not

wither fo foon as if left in the dry air,—the fame if the

burnum or fap-wood alone of a b -anch detached

tree it will not I'o foon wither as if left in the dry air, By
the following experiment thefe veflels were agreeably vi-
fible by a common 1'11:1.1-':12{'*'1::;@ glafs: I placed in the
fummer of 1781 the footftalks of fome large fiz-leaves

: il . - S g et )
about an inch deep 1n a decoction of madder, {1"‘.!!‘-{.1 tinc-

. ] N R 1 ;
torum, ) and others 1n a decoction of logwood, (hema-

os cut off from

[
|

1pr

[
i

toxylum campechenfe, ) along with fome
a plant of picris, thefe plants were chofen becanfe their
blood 1s white, after fome hours, and on the next day, on
taking out either of thefe and cu:ting off from its bottom

abouta t uarter (J‘_r aninch ot the lfalk an Intérnail Circieg fr]r

red pe ;111{“¢=-,'_;‘L'{]._, which were the ends of ablorbent
\'cﬂd coloured red with the decoftion, while an external

1

hathily 2 milky juice,

ﬂ] o of arteries was {een o bleed out

T e
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and at once evinced both the abforbent and arterial fyl-
tem. Thefe abforbent veflels have been called by Grew,
and Malpighi, and fome other philofophers, bronchi, and
erroneoully fuppofed to be air-veflels. It is probable
that thefe veflels, when cut through, may effufe their
fluids, and receive air, their fides being too (tiff to col-
lapfe ; {ince dry wood emits air-bubbles in the exhaufted
receiver in the fame manner as moift wood.

The ftructure of thefe vegetable abforbents confifts of
a {piral line, and not of a veflel interrupted with valv

es
o

like the animal lymphatics, fince cn breaking almoft any
tender leaf and drawing out fome of the fibres which ad-

\.lll-.'\-\.ll il
here longelt this fpiral ftructure becomes vifible even to

the naked eye, and diftin@ly fo by the ufe of a common

lens. See Grew, Plate c1.

L¥ o ]

In fuch a ftruture it is eafy to conceive how a vermi-
cular or periftaltic motion of the vefi 1
loweft part of it, each {piral ring fucce
itlelf till it fills up the tube, muft forcibly

1ts contents, as from the roots of vines i

fon; and if this ve !:'l::: ular motion

»

Tt ST g | L ot el pale ¢ fe gl =
1!}"3."«} L|:'-.1 (J{ tae -l_ L IL 1S a5 €adly 10 1€€ Now 1t n "ﬂ_'

v 1L mu
CAarry 1its containe Ll Huld 1n a contrary ¢ irection. i ne re-

t}'(ii;i-‘.kn.. motion ol tne vegetablc mJ.fJIL‘_.J[ vefiels 15

fhewn by cutting a forked branch from a tree, and im-
nerfling a part of one of the forks in water, which will
for many days prevent the other from withering ; or it i

ia

fhewn by planting a willow branch with the wrong end

upwards. This ftruture in fome degree obtains in the

arlia o C provre yar] STl :
clophagus or throat of cows, who by fimilar means con-
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5
vey their food firft downwards and afterward upwards by
a retrograde motion of the annular mulcles or cartilages
for the purpofe of a fecond maftication of it.

I1. The fluids thus drank up by the vegetable abforbent
veflels from the earth, or from the atmofphere, or from

1 1. 11

their own cells and interftices, are carried to the foot-{talk

of every leaf, where the abforbents belonging to each leaf
Y ) L

unite into branches, fr:v ming fo many pulmonary arteries,
and are thence difperfed to the extremities of the leaf, as
may be feen in cutting away flice after flice the foot-ftalk

of a ';cr:‘EL--r‘uu-iEsr;t in September before the leaf falls.

There is then a complete circulation in the leaf, a pul-

monary velin l'r'~"'-i'\.'}.‘g the blood from the extremities of
each artery on the ur pper {ide of the leaf, and 1'\11‘1 11' again
in the foot-ftalk of the leaf thefe veins produce fo many
irteries, or aortas, which difperfe the new blood over the
new bark, elongating its veflels, or producing its fecre-

tions : but as a refervoir of blood could not be wanted by
a vegetable bud which takes in its nutriment at all times, |
Em."-.g_i;u: there is no venous fyftem, no veins properly {o
called, which reccive the blood which was to fpare, and

eturn it into the pulmonary or arterial fyftem.

The want of a ls...ug of veins was countenanced by

the following experiment; I cut off [everal {tems of tall

{fpurge, (Euphorbia heliofcopia) in autumn, about the
. - ; =D Al L A

centre o1 [111-.' i'-hi..'-t, and (JL}!C]'\L—d Lteni lelt LilC Li'..'.l..n.].u}-' Ol

=11 . . P G e e IR P .
milky juice ooze from the upper than from ti he lower ex-
tremity, which could hardly have happened if there had
been a venous {y{tem of veflels to return the blood from

the roots to the leaves.

—

i

e



346 VEGETABLE CIRCULATION. Note XXXVI.

Thus the vegetable circulation, complete m the Tunr 'Sy
but probably in the other part of the fyftem deficient in
refpect to a fyltem of returning veins, is carried t'm‘\:.'n:‘du
without a heart, like the circulation through the livers of
animals where the blood brought from the inteftines and
mefentery by one vein is difperfed through the liver by
the vena portarum, which affumes the office of an artery.
See note XXX VII.

At the fame time {o minute are the veflels in the inter-
texture of the barks of plants, which belong to each indi-
vidual bud, that a general circulation may poffibly exift,
though we have not yet been able to difcover the venous
part of it.

Since the above opinion was firft publifhed, I have
again attended to this fubjet, and now think that the
greater difcharge of the milky blood from the upper part
of the plant, than from the ]cnw-;'r part, might be ra-
tionally afcribed to the defcending arteries of the ftem
bleeding more rapidly and more copioufly than the afcend-
ing veins, And yefterday, September 28, 1798, a cup-
ful of decottion of madder, rubia tintorum, was carried
into the garden, and placed near a plant of tragopogon
latifolium, or {corzonera, which was then in flower; a large
ftem of the plant was then cut afunder, and the growing
end was bent down and 1mmerfed an inch or two into the
coloured decottion, along with the lower end of the top,
or part cut off. After about a minute they were taken
out and infpetted by a common lens, when an internal
circle of red points was vifible in both of them, with an
external circle of veflels, which continued to effufe white

-----
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blood; though this effufion was flower from the root-end
than from the fummit-end, from whence I -:'.mclud::d, 1at
the ;‘.r{cricb of the root-end had ceafed to aét, and that the
returning veins continued to bleed; and on the contrary,
that the veins of the fummit part had ceafed to a&, and
that the defcending arteries continued to bleed. And
laftly, that the circle of red points in both of them were

the mouths of the abforbent fyftem, which E".'TJI'LTii‘.T_! ed to
a& in both diretions. And 1 was thus induced to be-

lieve the exiftence of a venous {yftem correfponding to
the arterial one in the barks or roots of plants, as well as
1n their leaves and petals.

There is however another part of the circulation of
vegetable juices vifible to the naked eye, and that is in the
corol or put;‘:la‘ of flowers, in which a part of the blood of

plant is expoled to the influence of the air and light
in t;‘.(_-' fame manner as in the foliage, as will be men-
tioned more at large in notes XXXVIIL and XXXIX
Thefe circulations of their refpective fluids feem to be
P |

carried on in the veflels of plants precifely as in animal bo-

i 4

dies by their irritability to the limulus of their adapted
fluids, and not by any mechanical or chemical attraction,
for their abforbent vefiels propel the juice upwards, which
they drink up from the earth, with great violence; I fup-
pofe with much greater than is exerted by the lateals of
animals, probably owing to the greater minutenefs of

thefe veflels in vegetables and the greater rigidity of their
coats. Dr. Hales in the I[ r1'"rr feafon cut offa '-,-'}:;-:. near
the ground, and by fixing tubes on the remaining {tump

of it, found the fap to rife twenty-one feet in the tube by

2
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the propulfive power of thefe abforbents of the roots of it.
Veget, Stat. p. 102. Such a power cannot be produced
by capillary attra&tion, as that could only raife a fluid
nearly to the upper edge of the attracting cylinder, but
not enable it to ﬂ w over that edge, and much lefs to rife
21 feet above it. 'What then can this power be owing
to? Doubtlefs to the living activity of the abforbent
veflels, and to their increafed vivacity from the influence
of the warmth of the fpring fucceeding the winter’s cold,
and their thence greater fufceptibility to irritation from
the juices which they abforb, refembling in all circum-
ftances the aion of the living vefiels of animals,

NOTE XXXVII
VEGETABLE RESPIRATION.

T

o y a .
While fpread in air the i leaves refpiring pl
4

C.-ﬁ..\]u l\- S B R

I. Tucere have been various opinions concerning the
ufe of the leaves of plants in the vegetable ceconomy.
Some have contended that they are perfpiratory organs;
this does not feem probable from an experiment of Dr.
Hales, Veg. Stat. p. 30. He found by cutting off branches
of trees with apples on them, and taking off the leaves,
that an apple exhaled about as much as two leaves, the
furfaces of which were nearly equal to the apple;
whence it would appear that apples have as good a claim

= —
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to be termed peri’}airatory organs as leaves. Others haye
believed them excretory organs of excrementitious juices ;
but as the vapour exhaled from vegetables has no tafte,
this idea is no more probable than the other;
this that in moift weather, th
or exhale at all,

The internal furface of the lungs or air-veffels in men,
15 faid to be equal to the external furface of the whole
body, or about fifteen fquare feet; on th
blood is expofed to the influence of the
through the medium however of a thin |

add to
ey do not appear to perfpire

is furface the
relpired air
ellicle ; by this
expofure to the air it has its colour changed fror
red to bright fcarlet, and acquires fomething fo 1
to the exiltence of life, that we can liv
without this wonderful procefs.

n deep
1eceflary
¢ {carcely a minute

The analogy between the leaves of plants and the lungs
or gills of animals feems to embrace fo m
ftances, that we can fcarcely withhold our
performing fimilar offices,

any circum-
afient to their

1. The great furface of the leaves compared to that
of the trunk and branches of tre
feem to be an organ well adapted for the purpofe of ex-
poling the vegetable juices to the infly
however we fhall fee afie

es 1s fuch, that it would

[
L

ence of the air; this
rwards is probably performed
only by their upper furfaces, yet even in this cafe the fur-
face of the leaves in general bear a greater proportion to
the furface of the tree, than

the lungs of animals to their
external furfaces.

2. In the lungs of animals, the blood

d after having been
expofed to the air in the extremities of the pulmonary

Parrt ], Gg
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artery, is changed in colour from deep red to bright
fcarlet, and certainly in fome of its effential properties ;
it is then collected by the pui':;rm'wv vein and returned
to the heart. To fhew a fimilarity of circumftances in
the leaves of plants the following experiment was made,
June 24, 1781. A ftalk with leaves and feed-veflels of
arge {purge (Euphorbia heliofcopia) had been feveral
on of madder (Rubia tinétorum)
{o that the lower part of the ftem, and two of the under-

days placed in a decocti

moit leaves were immerfed in it.  After having wathed
the immerfed leaves in clear water, 1 could ruthx dif-
cern the colour of the madder paffing along the middie
rib of each leaf. This red artery was beautifully vifible
both on the under and upper furface of the leaf; but on
the upper fide many red branches were feen going fro

it to the extremities of the leaf, which on the other {u,c
were not vifible except by looking through it againtt the
light. On this under { fide a fyftem of branching veficls

carrying a pale milky flu 11 were feen coming from the
ies of the leaf, and covering the whole underfide

ind joining into two large vemns, ene on each fide of

the red artery in the middle rib of the leaf, and along
with it defcending to the footftalk or petiole.. On flitting

one of thefe leaves with {ciffars, and having a common

magcnifyine lens ready, the milky blood was feen oozing

out of the returning veins on each fide of the red artery

- 131 “1 3 = f +h » i e Sl R T e
in the middle rib, but none of the red fluid from the ar-
IL‘I'\’.

All thefz .,lh., nces were more ealily feen in a leaf of

Picris treated in the fame manner ; for in this milky plant
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the ftems and middle rib of the leaves are fometim
turally coloured reddifh, and hence the colour of the mad-
der feemed to pafs further into the ramifications of their
leaf-arteries, and was there beaudifully vifible with the
returning branches of milky veins on each fide.

3. From thefe experiments the upper furface of the leaf
appeared to be the immediate organ of refpiration, be-
caufe the coloured fluid was carried to the extremities
of the leaf by veffels moft confpicuous on the upper fur-
face, and there changed into a milky fluid, which is the
blood of the plant, and then returned by concomitant
veins on the under furface, which were {feen to ooze when
divided with fciffars, and which, in Picris particularly,
render the under furface of the leaves greatly whiter than
the upper one.

4. As the upper furface of leaves conftitutes the organ
of refpiration, on which the fap is expofed in the termi-
nations of arteries beneath a thin pellicle to the aétion of
the atmofphere, thefe furfaces in many plants ftrongly re-

pel moifture, as cabbage-leaves, whence the particles of

them. ac
= LHIACITIL, ab

rain lying over their furfaces without touching

obferved by Mr. Melville (Effays Literary and Philofoph

Kl 1 1) i i
Edinburgh) have the appearance of globules of quick-
filver. And hence leaves laid with the upper furfaces on

water, wither as {oon as 1n the dry air, but continue green

many days, if placed with the under furfaces on water, as
appears in the experiments of Monf. Bonnet (Ufage des

Feuilles.) Hence fome aquatic plants, as the water-lily

Ty ' —gu AWeE 1 1~ aps {3 a'a- "’.":1.'J;r' -1 a ] i "
(Nymphcea) have the lower fides of their leaves floating on

F i
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the water, while the upper furfaces remain dry in the

5. As thofe infeéts, which have many {piracula, or
breathing apertures, as wafps and flies, are immediately
{uffocated by pouring oil upon them, I carefully covered
with oil the furfaces of feveral leaves of Phlomis, of Por-
tugal Laurel, and Balfams, and though it would not re-
gularly adhere, 1 found them all die in a day or two.

Of aquatic leaves, fece Note on Trapa and on Fucus,
in Vol. 1I. to which muft be added that many leaves are
furnifhed with mufcles about their footflalks, to turn their
upper furfaces to the air or light, as Mimofa and Hedyla-
rum gyrans, Irom all thefe analogies I think there can
be no doubt but that leaves of trees are their lungs,

out a phlogiftic material to the atmofphere, and

giving
abforbing oxygene or vital air.

6. The great ufe of light to vegetation would appear
from this theory to be by difengaging vital air from the
rfpire, and thence to facilitate its

water which they pe
| expofed beneath the thin furface

union with their blooc
of their leaves; fince when pure air is thus applied, it 1s
probable, that it can be more readily ablorbed. Hence
in the curious experiments of Dr. Prieftleyand Mr. Ingen-
houz, fome plants purified air lefs than others, that is, they
perfpired lefs in the funfhine; and Mr. Scheele found

that by putting peas into water, which about half-covered

them, they converted the vital air into fixed air, or car-

bonic acid gas, in the {fame manner as in animal refpira-
[ ] 4

- . T -r W T
tion. See Note XXXIV,
lungs or leaves of plants 1s

+. The circulation in-the

Plangat
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very fimilar to that of fith. In fith the blood after having
paffed through their gills does not return to the heart as
from the lungs of air-breathing animals, but the pulmo-
nary vein taking the ftruCture of an artery af ter ha VIng

received the blood from the gills, which there gains a

more florid colour, diftributes it to the other parts of
their bodies. The fame ftrutture occurs in the livers of
i(h, whence we fee in thofe animals two circulations in-
dependent of the power of the heart, viz. that beginning
at the termination of the veins of the gills, and branching
through the 1‘11|.L]c~, and that which pafles through the

liver; both which are carried on by the aftion of thofe

refpective arteries and veins. Monro’s Phyfiology of Fifh,
1e courfe of the fluids in the roots, leaves, and buds

of vegetables feems to be performed in a manner fimilar

b =

to both thefe.  Firft the abforbent veflels of the roots and
furfaces unite at the footltalk of the leaf; and then, like
the Vena ]’r:rtﬁ:'nm, an ;11'&';'}' commences without the in-
tervention of a heart, and fpreads the fap in its numerous
ramifications on the upper furface of the leaf; here it
changes its colour and pr 1 erties, and becomes vegetable
blood ; and is again collected by a pulmonary vein on the

der furface of the leaf. This vein, like that which re-
ceives the blood from the gills of fifh, affumes the a;i’.c::

and name of an artery, and branching again difperies the

blood upward to the bud from the footftalk '.f"ﬂ:\ leaf, and
downward to the roots; where 1t 1s ¢
various fecretions, the nourifhment and erowth of the
plant, as faft as it is prepared.

Fan
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[I. The organ of refpiration already {poken of belongs
particularly to the fhoots or buds, but there is another
pulmonary {yftem, perhaps totally independentof the green
foliage, which belongs to the frutification only, I mean
the corol or petals. In this there is an artery belonging
to each petal, which conveys the vegetable blood to its
extremities, expofing it to the light and air under a deli-
cate membrane covering the internal furface of the petal,
where it often changes its colour, as is beautifully feen in
fome party-coloured poppies ; though it is probable fome
of the iridefcent colours of flowers may be owing to the
different degrees of tenuity of the exterior membrane of
the leaf refralting the light like foap-bubbles, the vegeta-
ble blood is then returned by correfpondent vegetable
veins, exactly as in the green foliage ; for the purpofes of
the important fecretions of honey, wax, the finer effential
oil, and the prolific duft of the anthers.

1. The vafcular tructure of the corol as above defcrib-
ed, and which is vifible to the naked eye, and its expofing
the vegetable juices to the air and light during the day,
evince that it is a pulmonary organ.

= Aes the oland S | e ! R lific duft of
\s the glands which produce the prolific duft of

the anthers, the honey, wax, and frequently fome odorifer-
ous effential oil, are generally attached to the corol, and
always fall off and perith with 1t, it is evident that the
blood is elaborated or oxygenated in this pulmonary {y{-
tem for the purpofe of thefe important fecretions.

3. Many flowers, as the Colchicum, and Hamamelis,
arife naked in autumn, no green leaves appearing till the

.
o m

enfuing fpring ; and many others put forth their flowers
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1
I

and complete their impregnation early in the fpring be-
fore the green foliage appears, as Mezereon, cherries,
pears, which fhews that thefe corols are the lungs belong-
ing to the fructification.

This organ does not feem to have been neceflary
for the defence of the ftamens and pittils, fince the calyx
of many Howers, as Tragopogon, pc rforms this office;
and in many flowers thefe I"-vL;;]-u themf{elves are fo ten-
der as to require being fhut up in the calyx during the
night, for what other ufe then can {L.'-;ll an apparatus of

vellels be defigned ?

5. In the Helleborus niger, Chritmas-rofe, after the

=

~

feeds are grown to a certain fize, the nectaries and fta-

mens drop off, and the beautiful laroe white petals change
I 3 k o

e Tl y el } 1 E ey ,T_rl.,..,1...}.’..‘”.l.h_,‘_q,
their coiour to a LLt_lJ [_.LL 1, and gradua |l\_- tnus become

. 1. 7t 1 ; . . 1
a calyx inclofing and defending the ripening {eeds, bence
ee ¢ white veflels of the corol ferved

it would feem that t

,u
g

the office of expofing the blood to the action of the air,
for the purpofes of feparating or producing the f;on:_-v,
wax, and prolific and when thefe were no longer
wanted, that thefe veflels coalefced like the placental vef-

(cls of animals afrer their birth, and thus ceafed S
fcls of anmimals alter £hewr birth, and thus cealed tO per-

o il
lott at the lame time thelr wiille co-

g oy

R L 8
[OTrin tiat 01ce

lour. Why thould they lofe their white colour, uniefs
they at the fame ume loft {fome other property befides
1

that of defendine the feed-velel, which chey full contninue
o } "

to derend

6 rvations I am led to doubt whether

W o 1 ! s
oreen blolutely neceflary to the progrels of the
fruit-bu vear’s leaves are fallen off.  The
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| green leaves ferve as lungs to the fhoots and fofter the new

it e
1 . 3 * - -~ -~ sl
i buds in their bofoms, whether thefe buds be leaf-buds or i
.- fruit-buds ; but in the c_--.n*I}-' fpring the fruit-buds expand ol
, :

tner corols, which are the

ir lungs, and feem no longer

to require green-leaves ; hence the vine bears fruit at one

b joint without leaves, and puts out 2 leaf-bud at another
4 Jl | joint without fruit. And I fuj ‘“nit, the green leaves which
2 | rife out of the earth in the 11:{; o from the Colchicum are
? .i " for the purpofe of producing the new bulb, and its ;sh—
Ir centa, and not for the giving .‘1‘.;’.[:1!‘5[},’ to the feed. When

£ 3 1

nt or goofberry trees lofe their leaves by the depre-
1:".1(;.:;:.@ the fruit continues to be formed, though

fweet and lefs in fize.

7- From thefe falts it appears that the flower-bud af-
ter the corol falls off, (w]lich 1s 1ts lungs, ) and the {tamens ‘
and nellary along with it, becomes fimply an uterus for Sp
the purpofe of fupj plving the growing embryon with nou-

rifbment, tog ‘.:'iu:i' with a fyftem of abforbent veffels
which bring the juices of the earth to the footftalk of the

fruit, and which there changes into an artery for the pur- et
pole of diftributing the fap for the fecretion of the fac- S
charine or farinaceous or acelcent materials for the ufe of t

the embryon. At the fame time as all the veflels of the i
different budsof trees inofculate or communicate with each

1 1 - A R L e 1o L8 AR e e S B
other, the {'llii,‘: becomes LWEELEr and }L YCF W hen the oreen

' - " " s Armrere thama
!'.L'\IVL‘S confinue on tae tree, L_.'UL the mature HOWeErs them-

!-l 1 felves, (the fuceeding fruit not confidered) perhaps fuffer
BI 3 ai el e - ~
i ? - little injury from the green leaves being taken off, as fome

L ﬁul'l[‘;b have {.J-..)J-_':".-' d,

{ T L A = Tala 2 e Pt ‘_'l_. | SRS e
’. 8. Thart the veflels of different veeetable buds inof-

;
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Note XXXVIIL. VEGETABLE IMPREGNATION. 457

culate in various parts of their circulation is rendered pro-
bable by the increafed growth of one bud, when others

1n its vicinity are cut away ; as it thus {feems to receive the
¢ o

e
21} e | P . i
nouriinment waich was b\.n [c LiltlL-L\l amon 24 Lt I]’l“..

NOTE XXXVIIIL
VEGETABLE IMPREGNATION.

;’rr--- cart hre b 'I! lonmia hie Tifs 451 e
LOVE CUE D15 POHY ang léadveé bis Lje i arm.

CanTo IV. 1, 472.

IFrom the accurate experiments and obfervations of

pallanzani it appears that in the Spartium Junceum,

rufh-breom, the very minute feeds were difcerned in the
pod at lealt twenty days before the flower is in full bloom,
that is twenty {.].";}"1- before fecundation, At this time alfo
the powder of the anthers was vifible, but glued faft to
thr" fummits. The {eeds however at this time, and for

ten days after the blofiom had fallen off; a :ppeared to con

fift of a gelatinous fubftance. On the eleventh day after

the falling of the bloflom the feeds became heart-fthaped,
I

with the balis attached by an appendage to the ped, and

olnt at the apex; this white point was on prefi-
| to be a cavity including a drop U{-j:-.ii_it)r.

Jn the 24th day the cavity which at firlk :1[*-1'.3.111_-;1 at

the apex was much enjarged and ftill full f:f'iiuui)r, it allo

Lon)

contained avery fmall femi-traniparent body, of a yellowith
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colour, gelatinous, and fixed by its

the fides of the cavity.

L

In a month the feed was much enlarged and its fhape
changed from a heart to a kidney, the litde body con-
tained in the cavity was increafed in bulk and was lefs
tranfparent, and gelatinous, but there yet appeared no

[‘- a I”., ILLO!.]

On the soth day the cavity now grown larger was

11 1 : S | B = 5 g e e
auite filled with the body, which was covered with a thin
membrane ; after this membrane was removed the body

appeared of a brig reen, and was eafily divided by the

C
C

point of a needle into two portions, which manifeftly

formed the two lobes, and within thefle attached to the
lower part the exceedingly fmall plantule was eafily per-
ceived.

B B e e B s a5 Thit the feeds
L NC T0TC .'_O].L.._, QDIETrVaLIOnNns Cv iy I. 1ial €E

'I'.._ gl Eemean e e e e -~
xift in the ovarium many days before ﬂtt.!.g.-n.hun

'i'l‘.:!.t they remain for fome time folid, and then a cavity

containing a liquid is formed in them. 3. That after fe-

cundation a boc lv begins to appear within the cavity fixed

s, which in procefs of time proves

by two points to the |
to be two lobes Ci:-:.'l.f:;inin:_r a plantule. 4. That the ripe

feed confifts of two lobes ad .1**r‘|"§ to a p antule, and fur-

’ i S o

rounded by a thin membrane which 1s itfelf covered with
1 = ot | e R e o Tl o P

a hufk or cuticle. Spallanzani’s Differtations, Vol. II.

Pl 253,

I'he analooy between feeds and eggs has long been

= ] e
obferved, and is cc:::-_u'n.rzd by the mode of their produc-
he eco is known to be formed within the hen

[ o - .

. . . =i Tl e 1
: - ¥ AT ~ T4 Tavre t+] -
lonc before its impreenation ; C. H. Wolt afierts that the
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olk of the egg is nourithed by the vefiels of the mother,
:md that it has from thofe its arterial uﬂd venous branches,
but that after impregnation thefe veflels gradually become
impervious and oblirerated, and that new ones are pro-
duced from the foetus and difperfed into the yolk, Flal-
ler’s Phyfiolog. Tom. VIII. p 9 The young feed after
fecundation, I fuppofe, 1s nourithed in a fimilar manner
from the gelatinous liquor, w ]mh 1s previoully depofited
for that purpofe; the uterus of the plant pt'oc.l.zt;ng or
fecreting it into a refervoir or amnios in which the em-
bryon is lodged, and the young embryon is furnifhed
with veflels to abforb a part of it, as in the very carly em-
bryon in the animal uterus.'

The fpawn of frogs and of fith is delivered from the
female before its impregnation, M. Bonnet fays that the
male {alamander darts his femen 1nto the water, where it
forms a little whitith cloud which is afterwards received
by the fwoln anus of the female, and fhe s fecundated.—
He adds that marine plants approach near to thefe
mals, as the male does not proje&t a fine powder but a
liquor which in like manner forms a lictle cloud in the
water.—And further adds, who knows but the powder
the ftamina of certain plants may make fome impreffion
on certain germs belonging to the animal kingdom !
Letter X LIII. to Spallanzani, Oeuvres Philof.

Spallanzani uJ'.n;J that the feminal fluid of frogs and
dogs even when diluted with much water retained its pro-
lific quality. Whether this quality be {imply a {timulus
exciting the egg into animal action, which may be called

a vivifying principle, or whether part of it be actually

e e e P i T
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conjoined with the egg, is not yet determined, though the

latter feems more probable from the frequent refem-
blance of the feetus to the male parent. A conjunction
however of both the male and female influence feems
neceflary for the purpofe of reproduction throughout
all organized nature, as well in hermaphrodite infects,
microfcopic animals, and polypi, and exifts as well in the
formation of the buds of vegetables as ia the production
of their feeds, which is ingenioufly conceived and ex-
plained by Linneus. After having compared the flower
to the larva of a butterfly, confifting of perals inftead of
wings, calyxes inftead of wing-fheaths, with the organs of
reproduction, and having thewn the ufe of the farina in
fecundating the egg or feed, he proceeds to explain the
produétion of the bud. The calyx of a flower, he fays, is
an expanfion of the outer bark, the petals proceed from
the inner bark or rind, the ftamens from the alburnum aor
woody circle, and the ftyle from the pith. In the pro-
duction and impregnation of the feed a commixture of
the fecretions of the ftamens and ftyle are neceffary; and
for the production of a bud he thinks the medulla or pith
burfts its integuments and mixes with the woody part or
h the rind

INrIFm11y A L ele Tasmy hetr raftaoe thrn
alburnum, and thefe forcing their paffage throug
£

the vegetable. Syltem of Vegerables tranflated from
Lioneus, p. 8.

[t has been fuppofed that the embryon vegetable after
fecundation, by its living aétivity or ftimulus exerted on
the veflels of the parent plant, may produce the fruit or
feed-lobes, as the animal feetus produces its placenta, and
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as vegetable buds may be fuppofed to produce their um-
bilical veflels or roots down the bark of the tree. This
in refpet to the production of the fruit furrounding the
feeds of trees has been affimilated to the gall-nuts on
oak-leaves, and to the bedeguar on briars, but there is a
powerful objettion to this doétrine, viz. that the fruit of
figs, all which are female in this country, grow nearly
as large without fecundation, and therefore the embryon
has in them no {elf-living principle,

NOTE XXXIX.
VEGETABLE GLANDULATION.

S e lreier o Ainars AN B ey L e L
-Sf.’c’/{ y Wwcre Jine j'-"_u-J‘ e auicet balin (3’*—';‘.?:.!.

Canto 1V, 1 §33.

THE glands of vegetables which feparate from their
blood the mucilage, ftarch, or fugar for the placentation
or fupport of their feeds, bulbs, and buds; or thofe which
depofit their bitter, acrid, or narcotic juices for their de-
fence from depredations of infefts or larger animals; or
thofe which fecrete refins or wax for their protection from
motfture or frofts, confift of veflels too fine for the injec-

| 9
 pi A i)
1 NAVE NOotL the

tion or abforption of coloured Auids, anc

fore yet been exhibited to the infpeftion even of our

glaffes, and can therefore only be known by their effedts,
but one of the moft curious and important of all vegetable
fecretions, that of honey, 1s apparent to our naked eyes,
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though before the difcoveries of Linneus the neftary or
honey-gland had not even acquired a name.

T'he odoriferous effential oils of feveral flowers feem to
have been defigned for their defence againft the depreda-
tions of infeélts, while their beautiful colours were a necef-
fary confequence of the fize of the particles of their blood,
or of the tenuity of the exterior membrane of the petal.
The ufe of the prolific duft is now well afcertained, the
wax which covers the anthers prevents this duft from
receiving moifture, which would make it burft prema-
turely and thence prevent its application to the ftigma,
as fometimes happens in moift years and 1s the caufe of
deficient fecundation both of our fields and orchards.

The univerfality of the production of honey in the
vegetable world, and the very complicated apparatus
which nature has conftructed in many flowers, as well as
the acrid or deleterious juices fhe has furnithed thofe
flowers with (as in the Aconite) to protet this honey
from rain and from the depredations of infelts, feem to
imply that this fluid is of very great importance in the
vegetable economy ; and alfo that it was neceflary to ex-
pofe it to the open air previous to its reabforption into
the vegetable veficls.

In the animal fyltem the lachrymal gland feparates its
fluid into the open air for the purpofe of moiftening the
eye, of this fluid the part which does not exhale is ab-
forbed by the puncta lachrymalia and carried into the
noftrils ; but as this is not a nutritive fluid the analogy
eoes no further than its fecretion into the open air and
igs reabforption into the fyftem ; every other fecreted fluid

AT
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in the animal body i1s in part abforbed again into the fyf{-

tem, even thofe which are efteemed excrementitious, as
L‘;](" urine and l"“J_.:.':JLlL.-.[; matier, Of wiich the _1_;_';; 15

fecreted, like the honey, into the external air. That the

honey is a nuts luid, perhaps the moft fo of any
ey ] Sy S QP T s 2 Dy e PR

vegetable production, appears from its great fimilarity to
{ugar, ng {uftenance to fuch r‘.l:fnb.:-;-q

ly during fummer, and

'i'h.‘.": P .}qf of its

nutritive neceflity t;-f its reabforptior

into the v - fome ulefi

e

This ['-‘-.'.?'.c:’i: however has as vet L]"-;.lf‘-:q the refearches

T 3
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Lvd, I

~
r

of philofophica
figned to lubricate the vegetable uterus, and compares
the horn-like neftanes of fome flowers to the appen-
dicle of the czcum inteflinum of animals. (Antholog.

p. 49.) Others have fuppofed that the honey, when re-
abforbed, might ferve the purpofe of the liquor amnii,
or white of the egg, as a i:'_.'.“'."l_l',c.-":‘-: for the young em-

bryon or fecunda Lul fced 1n its early (tate of exiftence,

But as the nectary 1s mu:;l equally g_;.-n-;-:-.-] 1n male Aowers
as in female ones; and as the young embryon or feed
orows before the E.t{'.], and nectary are expanded, and
after they fall off; and, thirdly, as the netary fo foon
falls off after the fecundation of the piftillum ; thefe feem
to be infurmountable objeétions to both the above-
mentioned opinions,

In this ftate of uncertainty conjetures may be of ufe
fo far as they lead to further experiment and inveltigation.
In many tribes of infells, as the filk-worm, and perhap:

L O B Sl £



e ——

464 VEGETABLE GLANDULATION. Note XXXIX,

in all the moths and butterflies, the male and female pa-
rents die as foon as the eggs are impregnated and ex-
cluded ; the ezgs remaining to be perfe¢ted and hatched
at fome future time. The fame thing happens in regard
to the male and female parts of flowers; the anthers and
filaments, which conftitute the male parts of the flower,
and the ftigma and ftyle, which conflitute the fenfitive or
amatorial organ of the female part of the flower, fail off
and die as foon as the feeds are impregnated, and along
with thefe the petals and nectary. Now the moths and
butterflies above mentioned, as foon as they acquire the
paffion and the apparatus for the reproduction of their
fpecies, lofe the power of feeding upon leaves as they
did before, and become nourithed by what ?==by honey
alone.

Hence we acquire a ftrong analogy for the ufe of the
nectary or fecretion of honey in the vegetable economy,
which is, that the male parts, of flowers, and the female
parts, as foon as they leave their fetus-{tate, expanding
their petals, (which conftitute their lungs,) become fenfi-

le to the paffion, and gain the apparatus for the repro-
du&ion of their fpecies, and are fed and nourithed with
honey like the infects above defcribed; and that hence
the neary begins its office of producing honey, and dies
or ceafes to produce honey at the fame time with the
birth and death of the ftamens and the piftils; which,
whether exifting in the fame or in different flowers, are
feparate and diftinét animated beings.

Previous to this time the anthers with their filaments,
and the ftigmas with their ftyles, are in their fetus-ftate

-

other
food,

I
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fuftained by their placental veffels, like the unexpanded
leaf-bud; with the feeds exifting in the vegetable womb
yet unimpregnated, and the duft yet unripe in the cells
of the anthers. After this period they expand their pe-
tals, which have been thewn above to conftitute the lungs
of the flower ; the placental vefitls, which before nourifh-
ed the anthers and the ftigmas, coalefce or ceafe to nourifh
them; and they now acquire blood more oxygenated by
the air, obtain the paffion and power of reproduction, are
fenfible to heat, and cold, and moifture, and to mechanic
ftimulus, and become in reality infeés fed with honey,
fimilar in every refpect except their being attached to the
tree on which they were produced.

Some experiments I have made this fummer by cut-
ting out the nearies of feveral flowers of the aconites
before the petals were open, or had become much colour-
ed, fome of thefe flowers near the fummit of the plants
produced no feeds, others lower down produced feeds;
but they were not fufficiently guarded from the farina of
the flowers in their vicinity ; nor have I had opportunity
to try if thefe feeds would vegetate.

I am acquainted with a philofopher, who contemplat-
ing this fubject thinks it not impofiible, that the firft in-
{ects were the anthers or ftigmas of flowers; which had
by fome means loofed themfelves from their parent plant,
like the male flowers of Vallifneria; and that many other
infeéts have gradually in long procefs of time been form-
ed from thefe; fome acquiring wings, others fins, and

others claws, from their ceafelefs efforts to procure their
food, or to fecure themfelves from injury. He contends,
PartT I H h
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1 - o . i
that none of thefe changes are more incomprehenfible

than the transformation of tadpoles into frogs, and cater-
ars into butterflies.

There are parts of animal bodies, which do not re-
quire oxygenated blood for the purpoie of their iL‘crr*tim:&‘.,
as the liver; which for the I}'Pd 1i&tion of bile takes its
bleod from the mefenteric veins, after it muft have loft
the whole or a great part of its oxygenation, which it

had acquired in its pafiage through the lungs. In like

manner the pericarpium, or womb of the flower, conti-
I 3 b}

nues to fecrete its proper juices for the prefent nourifh-

ment of the newly animated embryon-feed ; and the fac-
charine, acefcent, or ftarchy matter cf the fruit or feed-

lobes for 1ts future 1_;:'{'}\.';{']1; in the fame manner as thefe
. - SegaTe et
things went on before fecundation ; that is, without any

irculation of juices in the petals, or produétion of honey

in the nectary ; thefe having perifhed and fallen off with
the male and female apparatus for impregnation.
It is probable that "--2'( predations of infects on this

nutritious fluid muft be injurious to the produéts of vege-
tation, and would be much more fo, but that the plants
have either acquired means to defend their honey in part,
or have learned to make more than is ;mjr.m:r-:h’ necel-
fary for their own economy. In the fame manner the
honey-dew on trees is very injurious to them; in which
difeafe the nutritive fluid, the vegetable-fapjuice, feems to
be exfuded by a retrograde motion of the cutaneous
lymphatics, as in the {weating ficknefs of the laft cen-

tury. To prevent the depredation of infets on honey

a wealthy man in Italy is faid to have poifoned his neigh-
bour’s bees perhaps by mixing arfenic with honey, againit

B
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which there is a moft P:-w.'-:i'}" deciamation
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No. XIII. As the ufe of the wax is to prefe
.
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OI the anthers from moilture, which would
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burft them, the bees which collect this for

tion of the combs o1 , mult on this account alfo in-

jJure the ve
abound.
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/] WIEre they oo much

It is not eafy to conjefture why it was neceffary that

this fecretion of hone y fhould be L'};poftri to the open
R -

air 1 the neCtary or honey-cup, for which purpofe fo

-
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eat an apparatus for its d LrL nce from infets and from
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howers became neceflary. This difficulty increafes when
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fugar cane, and in the roots of beets, and in ripe fruits is

produced without ex xpofure to the air.—Cn fuppofition
of its ferving for nutriment to the anthers and ftiomas i
may thus acquire greater oxygenation for the purpofe of
producing greater powers of fenfibility, according to a
doctrine lately advanced by a French philofopher, who has
endeavoured to thew that the oxygene, or bafe of vital

air, is the conftituent principle of our power of f
bility.

So caterpillars are fed upon the common juices of ve-
getables f,tlr d in their leaves, tiil they acquire the organs

uFrcp;‘rJr..u-;L‘inn, -..=..=‘.;1 Lh. 1 they feed on honey, all I be-

lieve except the filkworm, which in this country tales
no nul]riﬂnm-nt after it becomes a butterfly. Thus alfo
the maggot of the bee, according to the obfervations of
Mr. Hunter, is fed with raw vegetable matter, calied bee-
bread, which is colleéted from the anthers of flowers an
laid up in cells for that purpofe, till the maggot becomes

1
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a winged bee, acquires greater fen(ibility, and is fed with
honey, Phil. Tranf. 1792. See Zoonomia, Sect. XI1I.
on vegetable animation.

From this provifion of honey for the male and female
parts of flowers, and from the provifion of fugar, ftarch,
oil, and mucilage, in the fruits, feed-cotyledons, roots,
and buds of plants laid up for the nutriment of the ex-
panding feetus, not only a very numerous clafs of infects,
but a great part of the Jarger animals procure their food ;
and thus enjoy life and pleafure without producing pain to
others, for thele feeds or eggs with the nutriment laid up
in them are not yet endued with fenfitive life.

The fecretions from various vegetable glands hardened
in the air produce gums, refins, and various kinds of fac-
charine, faponaceous, and wax-like fubftances, as the gum
of cherry or plum-trees, gum tragacanth from the aftra-
galus tragacantha, camphor from the laurus camphora,
elemi from amyris elemifera, aneme from hymencea
courbaril, turpentine from piftacia terebinthus, balfam of
Mecca from the buds of amyris opobalfamum, branches
of which are placed in the temples of the Eaft on ac-
count of their fragrance, the wood is called xylobalfa-
mum, and the fruit carpobalfamum ; aloe from a plant
of the fame name ; myrrh from a plant not yet defcribed ;
the remarkably elaftic refin is brought into Europe prin-
cipally in the form of flafks, whichlook like black leather,
and are wonderfully elaftic, and not penetrable by water,

the

rectified ether diffolves it; its flexibility is encreafed by

"
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warmth and deftroyed by cold; the tree which yields this

S B .A'v e 3 e A A Ae p 5
neighbouring traéts of America; its juice 1s faid to re-
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femble wax in becoming foft by heat, but that it ac-
quires no elafticity till that property is communicated to
it by a fecret art, after which it is poured into moulds and
well dried and can no longer be rendered fluid by heat.—
Mr. de la Borde phyfician at Cayenne has given this ac-
count. Manna is obtained at Naples from the fraxinus
ornus, or manna-afh, it partly iffues {pontaneoufly, which
is preferred, and partly exfudes from wounds made pur-
pofely in the month of Auguft, many other plants yield
manna more fparingly ; fugar is properly made from the
faccharum officinale, or fugar-cane, but 1s found in the
roots of beet and many other plants; American wax is
obtained from the myrica cerifera, candle-berry myrtle,
the berries are boiled in water and a green wax {cpa-
rates, with luke-warm water the wax is yellow: the
feeds of croton febiferum are lodged in tallow; there are
many other vegetable exfudations ufed in the various arts
of dyeing, varnifhing, tanning, lacquering, and which
fupply the fhop of the druggift with medicines and with
poifons.

There is another analogy, which would feem to affo-
ciate plants with animals, and which perhaps belongs to
this Note on Glandulation, I mean the fimilarity of their
digeftive powers. In the roots of growing vegetables, as
in the procefs of making malt, the farinaceous part of the
{eed is converted into fugar by the vegetable power of
digeftion in the fame manner as the farinaceous matter
of feeds is converted into {weet chyle by the animal
digeftion. The fap-juice which rifes in the vernal
months from the roots of trees through the alburnum or

Hh 3
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lap-wood, owes its fweetnefs ] luppole to a fimilar di-

1 = n 1 s, - X
roent {yltem of the young buds.

geltive power of the abf
T his exifts in many vegetables in great abundance, as in

TF1 i oo o A e L..:.-..‘ e | s L
VINES, 1yCalmore, MICily, and moit

palm-tree, (Iferi’s Voyage to Guinea,) and feems to b-:
a fimilar fluid in all plants, as chyle is fimilar in all
animals.
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‘tions, it v::r-ui-j {eem that the
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111:1T;§.".I:_1' procefs c;.u'i‘i..i on in vegetable veflels was the

yECAt foNree AF Ba ta ATl meaaiats i te T S A MR
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tne earth as L..ll._:._ as blades of glrdls, withh no reicraint to
et RS RN T T g ) I e
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]L would leem that roots 1xed 1n the e alld lcaves
innumerable waving 1n the awr were neceflary for the de-
T L a T o I ey o e e s A n of it into {:
compoilition ot water, and the converlion of it in ito facch:

1 1 1

iich would have been not « nly cumberous

ompatible with the locon ..;'.-..m of animal
bodies.  For how could 2 man or quadruped have car-
ied on his head or back a foreft of leaves, or have had
long branching lacteal or abforbent veffels terminating

In the earth? Animals therefore fubfift on vegetables ;

that 1s, they take the matter fo far }..-.pn,lu.d, and have
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oraans to prepare it further for the purpofes of higher

- = [ e e - L {- F= Rl elzE .
animation, and greater fenfibility. In the fame manner
the apparatus of green leaves and long roots were found

UL

inconvenient for [n”.t‘.’

b

nore animated, and fenfitive parts

of vegetable-flowers, I mean the anthers and ftigmas,

which are therefore {eparate beings, endued with the pal-
fion and power of reprodution, with lungs of their own,
and fed with honey, a food ready prepared by the long

roots and green leaves of the plant, and prefented to their
ablorbent mouths,

From this outline a philofopher may catch a glimpfe
of the general economy of nature; and like the mariner
caft upon an unknown fhore, who rejoiced when he faw
the print of a human foot upon the fand, he may cry out

with rapture, “ A GoD DWELLS HERE.”

Hh 4
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Wazre Sydney Cove her lucid bofom fwells, Pss
And with wide arms the indignant ftorm repels; o
High on a rock amid the troubled air vl

Hore ftood fublime, and wav’d her golden hair;

Calm’d with her rofy fmile the toffing deep,

And with fweet accents charm’d the winds to fleep;
Toeach wild plain fhe ftretch’d her fnowy hand,
High-waving wood, and fea-encircled ftrand,

“ Hear me,” fhe cried, “ ye rifing realms ! record

“ Time’s opening fcenes, and Truth’s prophetic word, =
“ There fhall broad ftreets their ftately walls extend,

““ The circus widen, and the crefcent bend ;

“ There, ray’d from cities o’er the cultur’d land,

““ Shall bright canals, and folid roads expand.

¢ There the proud arch, eoloflus-like, beftride

 Yon glittering ftreams, and bound the chafing tide;

* Embellifh’d villas crown the landfcape-{cene,

* Farms wave with gold, and orchards blufh between,—
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¢ There fhall tall fpires, and dome-capt towers afcend,

E

‘¢ And piers and quays their mafly ftructures blend;

“ While with each breeze approaching veflels glide,

?

¢¢ And northern treafures dance on every tide !’
Then ceas’d the nymph—tumultuous echoes roar,

And Jov’s loud voice was heard from fhore to fhore—=
Her graceful fteps defcending prefs'd the plain,

And Peack, and ArT,and Lasour, join’d her train,

Mr. Wedgwood, having been favoured by Sir Jofeph
Banks with a fpecimen of clay from Sydney Cove, has
made a few medallions of it, reprefenting Hore en-
couraging ArRT and Lapour, under the influence of
Peack, to purfue the employments neceffary for render-
ing an infant colony fecure and happy. The above
verfes were written by the author of The Botanic Gar-
den, to accompany thefe medallions.







ADDLEINONAT NOTES,

Note I.—ME:TEORS.
f N ~ [ 1 »
1 HERE are four ftrata of the atmofphere, and four kinds
of meteors. I. Laghtning 15 electric, exilts in wifible
clouds, its {hort courfe, and red light. 2. Shooting ftars
in vifible vapour, without found, white light, have

no luminous trains. 3. Twilight; fire-balls move thirty

miles in a fecond, and are about fixty miles high, have
luminous trains, occalioned by an eleric fpark pafling

between the aerial and inflammable ftrata of the atmo-

{phere, and mixing them and fetting them on fire in its

a Al gl o 1 l"' : ],ﬁ_,,,', [ i Y Ry A e tharii e

paffage ; attraCted by volcanic eruptionss one thoufand
miles through fuch a medium refifts lefs than the tenth of
h of glafs. 4.

point but diffufed; their colours; paflage of eleftric fire

]

1N 1nc

-

Northern lights not attralted to a

in vacuo dubrous; Dr, Franklin’s theory of northern
lights countenanced in part by the fuppofition of a fupe-

rior atmofphere of inflammable air ; antiquity of their ap-

pearance ; deflcribed in Maccabees,
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Note II.—Primary CoLours.

Tue rainbow was in part underftood before Sir Ifaac
Newton ; the feven colours were difcovered by him; Mr,
Galton’s experiments on colours ; manganefe and lead
produce colourlefs glafs.

Note III.—Corourep CLoups,

‘THE rays refrated by the convexity of the atmofphere ;
the particles of air and of water are blue; fhadow by
means of a candle in the day; halo round the moon in a
fog; bright fpot in the cornea of the eye; light from
cat’s eyes in the dark, from a horfe’s eyes in a cavern,
coloured by the choroid coat within the eye,

Note IV.—ComMmETs,
TarLs of comets from rarified vapour, like northern
lights, from electricity; twenty millions of miles long ;
expected comet; 72 comets already defcribed,

Note V.—Sun’s Ravs.

DispuTE about phlogifton ; the {un the fountain from
whence all phlogifton is derived ; its rays not luminous
till they arrive at our atmolphere; light owing to their
combuftion with air, whence an unknown acid ; the fun
s on fire only on its furface ; the dark fpots on it are
excavations through its luminous cruft,

Note VI.—CenTrAL FIRES,

Sun’s heat much lefs than that from the fire at the

abey
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earth’s centre ; fun’s heat penetrates but a few feet in
fummer; fome mines are warm; warm {prings owing to
{ubterraneous fire ; fituations of volcanoes on high moun-
tains ; original nucleus of the earth; deep vallies of the
ocean; diftant perception of earthquakes; great attrac-
tion of mountains; variation of the compafs; counte-
nance the exiftence of a cavity or fluid lava within the
earth.
Note VII.—ELeEmEnTARY HEAT.

ComeineD and fenfible heat; chemical combinations
attract heat, folutions reject heat; ice cools boiling wa-
ter {ix times as much as cold water cools it; cold produc<
ed by empnmt*un heat by devaporation ; capacities of
bodies in refpect to heat, I. Exiftence of the matter of
heat fhewn from the mechanical condenfation and rare-
faction of air, from the fteam produced in exhaufting a re-
ceiyer, fnow from rarefied air, cold from difcharging an
air-gun, heat from vibration or fri¢tion; 2. Matter
of heat analagous to the eletric fluid in many circum-
ftances, explains many chemical phenomena.

Note VIII.—MzmMmnon’s LyRE,.

MecHanicaL impulle of light dubious; a glafs tube
laid horizontally before a fire revolves; pulfe-glafs fuf-
pended on a centre; black leather contrats in the fun-
(hine s Memnon’s ftatue broken by Cambyfes.

Nore IX.—LumiNous INSECTS.

FrcaTeeN fpecies of glow-worm, their light owing to

their refpiration in tranfparent lungs; Acudia of Surinam
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the
#of Nore XIII.—EL:cTRICITY.
A 1. Points preferable to knobs for defence of buildings;
why points emit the electric fluid ; diffufion of oil on wa-
ter ; mountains are points on the earth’s globe; do they
prudt:cc -Lai-.'umilnf'v currents of air? 2. Fairy-rings ex-
K plained ; advantage of paring and burning ground.
- Nore XIV.—Bups axp Buwss.
| § A TrEee is a {fwarm of' individual plants; vegetables
2 are either oviparous or viv iparous ; are all annual pro-
dutions like many kinds {;.[ infeCts ; hybernacula; a new
bark annually produced over the old one in trees and in
fome herbaceous plants, whence their roots feem end-
o bitten ; all bulbous roots perith annually ; experiment on
7 a tulip-root; both the lulf‘.; Ibs and the flower-bulbs
are annually renewed,
A
. ' Note XV.—SoLar VoLcaNozs. .
o |
Tue fpots in the fun are cavities, fome of them four |
thoufand miles deep and many times as broad; internal
parts of the fun are not in a ftate of combuition ; volca-
, noes vifible in the fun; all the planets together are lefs
= than one fix hundred and fiftieth part of the fun; planets 1
were ejefted from the fun by voizanoes; many reafons
2 fhewing the pr;‘;[.).:biiiv; of this hypothefis; Mr. Buffon’s
Il. hypothefis that plancts were ftruck off from the {un by
4 comets; why no new planets are ejetted from the fun;

forne comets and the georgium fidus may be of later date ;

=
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fun’s matter decreafed; Mr. Ludlam’s opinion, that it is
poflible the moon might be projected from the earth.

Note XVI.—CaLcareous EARTH.

Hicn mountains and deep mines replete with fhells 3
the earth’s nucleus covered with limeftone ; animals con-
vert water into limeftone ; all the calcareous earth in the
world formed in animal and vegetable bodies; folid parts
of the earth increafe ; the water decreafes ; tops of calca-
reous mountains diffolved ; whence {par, marbles, chalk,
ftalaétites; whence alabafter, fluor, flint, granulated lime-
flone, from folution of their angles, and by attrition ;
tupha depofited on mofs ; limeftones from fhells with ani-
mals in them ; liver-flone from frefh-water mufcles; cal-
careous earth from land-animals and vegetables, as marl ;
beds of marble foftened by fire ; whence Bath-ftone con-
rains lime as well as limeftone.

Note XVII.—MoRrassks.

Tue prodution of morafles from fallen woods; ac-
count by the Earl Cromartie of a new morafs ; moraffes
lofe their falts by folution in water ; then their iron ; their
vegetable acid is converted into marine, nitrous and vi-
triolic acids; whence gypfum, alum, fulphur; into fluor-
acid, whence flour ; into filiceous acid, whence flint, the
fand of the fea, and other ftrata of filiceous fand and marl;
fome morafies ferment like new hay, and, fubliming their
phlogiftic part, form coal-beds above and clay below,
which are alfo produced by elutriation ; fhell-fith in fome

I
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g morafles, hence fhells fometimes found on coals and over
& iron-ftone.

Norte XVIII.—Iron.
" CarcirorM ores; combuflion of .iron in wvital air;
el fteel from deprivation of vital air; welding ; bardnefs ;
e brittlenefs like Rupert’s drops 5 {pecific levity ; hardnef

and brittlenefs compared ; fteel tempered by its colours ;
modern prode&ion of iron, manganefe, calamy ; feptaria
of iron-ftone ejeCted from volcanoes; red-hot cannon-

balls.
ol lmee Note XIX.—FLinT.

1. Siliceous rocks from moraffes ; their cements. 2. Si-
bt liceous trees; coloured by iron or manganefe ; Peak-dia-
i monds ; Briftol-ftones; flint in form of calcareous fpar ;
R has been fluid without much heat ; obtained from pow-
dered quartz and fluor-acid by Bergman and by Achard.
' 3. Agates and omyxes found in fand-rocks; of vegetable
! origin ; have been in complete fufion; their concentric

coloured circles not from fuperinduction but from con- .

&y W gelation ; experiment of freezing a folution of the blue
MOralics vitriol ; iron and mancanefle repelled in fpheres as the
; e nodule of flint cooled ; circular ftains of marl in falt-mines;
i and vt {fome flint nodules refemble knots of wood or roots.
4. Sand of the fea; its acid from morafles ; its bafe from |
+ flint, thells. ¢. Chert or petrofilex ftratified in cooling; their

colour and their acid from fea-animals; labradore-ftone

7 7

from mother-pearl. 6. Fli valk-beds 3 their form
i 2 »

= | R T L na Ball v 1ral p
colour, and acid, from the fle(h of fea-animals; fome are

L
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hollow and lined with cryftals ; con
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by injection from without; coralloids converted to flint ;
l*Jcmn millfto nes ; fints fometimes found in folid ftrata.
of fand deftroyed by attrition and folution in

ftleam; filiceous breccia cemented by folution in red hot

) 1§ . . . T O / o
vat 8. Bafaltes and granites are antient lavas ; bafaltes
raifed by irs congelation not by fubterraneous fire,

Nore XX.—CrLav.
Fizt and water two great agents; ftratification from

pre cipitation ; many ftratified materials not {foluble 1n wa-
ter. 1. Stratification of lava from fucceffive accumula-
tion. 2. Stratfications of limeftone from the different
I_':'J':_L'}:-:__q_ of time in which the fhells were Ltt’i"“ﬁﬁ‘.'i!. 3. Stra-
tifications of coal, and clay, and fand-ftone, and iron-ores,
not from currents of water, but from the produttion of
morafs-beds at different periods of time; morafs-beds
become igpited ; their bitumen and fulphur 1s fublimed ;
the clay, lime, and iron remain; whence fand, marl, coal,
white clay in valleys, and gravel-beds, and fome ochres,
and fome calcareous depofitions owing to alluviation ;

ik

clay from decompofed granite ; from the lava of Vefu-

mtb-, from vitreous lavas.

Nore XXI[.—ENaMELs.

Rost-coLour and purple from gold; precipitates of
oold by alkaline falt preferable to thofe by tin; aurum
fulminans long ground ; tender colours from gold or iron
not diffolved but fﬁr)tndtu in the glafs; cobalts; calces

of Cf}b;‘.!L ;md copper require a ftrong fire ; Ka-o-lin and

Pe-tun-tfe the fame as our own materials,
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Nore X XII.—PorTLAND VaSE,

Its figures do not allude to private hiftory; they re-
prefent a part of the Eleufinian myfleries ; marriage of
Cupid and Plyche; proceffion of torches ; the figures in
one compartment reprefent Mortar Lire in the aét of
expiring, and Humankinp a tending to her with con-
cern; Adam and Eve hieroglyphic figures; Abel and
Cain other hieroglyphic figures; on the other compart-

ment 1s reprefented ImmMorTaL Lire, the Manes or
Ghoft defcending into Elyfium is led on by Divine
Love, and received by ImmorTaL Lire, and conducted

all Clll

Pluto: Trees of Tife and Knowledos are wasblas
to riuto; l1rees orf Lite and Knowledee are emblema-
l figure at the bottom is of Atis, the

i e
t

tica 11€

-y

; rit oreat

-~

Hierophant, or teacher of myfteries.

Nore XXIII.—Coar.
1. A IFounTain of foflile tar in Shropfhire; has been
diftilled from the coal-beds beneath, and condenfed in
the cavities of a {and-rock ; the coal beneath is deprived

of its bitumen in part; bitumen {ublimed at Matlock into

cavities lined with fpar. 2. Coal has been expofed to

1 MR o | veaoetahlae {ae . .

heat; woody fibres and vegetable feeds in coal at Bovey
I " o Ny ~f oJ ¥ 1 = - : -

and I’-’-\!}:\-li\-"}!-lll; upper part of coal-beds more bitu-

minous at Beaudefert; thin flratum of alphaltum near

Caulk ; upper part of coal-bed worfe at Alfreton ; upper
ftratum of no value at Widdrington; alum at Weft-

Tathines -  Jr fut o7 B Casl ar(C aaltbrernnl-e Thsl:
I 1alam ; at Liliton. "_{.\,._.\1.;1.'.‘.‘\. oalprooke-Lal

.
' lds DEcn
Hmmeried 1n the ica, lhewn bv {ea- 15 5 Marks ol vin-

R e L D L B N L ] U et P e e =
]C.”-.'." i tae -..Ujl;{,‘I} at acndip and at Licknal; 1.ea 1 ore
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S

and fpar in coal-beds ; gravel over coal near Lichfield;

‘ Coal produced Irom Imaors: fies fhewn by f '.".-h“.‘..:.‘S, and
boo-fhells. and mufcle-Thells v {oome parts of co: ineor

! Dog-i 1€, AU THUICIC-1Ciis 5 L Y 1 LIE peits Ol CuJﬂ.l bt]nb

) N wrande - fnm T ach NMeah and Bavev.. 2 ha Ta

[ it wo )y ; irom L.och vean ind L.!!L}»-L'}', 1:[‘.1'1 the Tem-

| 1 1 ] . - - .

[ ple of the devil; fixed alkali; ol

Nore XXIV.—GRANITE.

r[ .' GraniTE the loweft ftratum of the carch yet known ;
porphory, trap, moor-flone, whin-ftone, flate, bafaltes,

s | all volcanic producions diffolved in red-hot water ; vol-

| il canoes in granite {trata; differ from the heat of moraffes

from fermentation ; the nucleus of the earth ¢jected from

s 5 the fun; was the fun originally a planet? fuppofed fec-

tion of the globe.

1 l . Note XXV.—EvarorATiON,
1
|
ﬂ

' | k‘x‘ 1. SoruTioN of water in air; in the matter of heat;
'I-.l ﬁ'. ‘ pulie-glafs. 2. Heat is the principal caufe of evapora-
AL tion ; thermometer cooled by evaporation of ether ; heat
oven frem fteam to the worm-tub; warmth accompany-

ing rain. 3. Steam condenfed on the eduction of heat;
moifture on cold walls ; fouth-weft and north-eaft winds.

l’ L 4. Solution of falt and of blue vitriol in the matter of

il a heat. 11, Other vapours may precipitate fteam and
b 4: form rain. 1. Cold the principal caufe of devaporation ;

l hence the fteam diffolved in heat is precipitated, but that

I 1 [ e
x 3/ diffolved 1n air remains ¢ven in frofts ; fouth-weft wind,
'y

i | 2. North-ealt winds mixing with fouth-weft winds pro-
JE. ! duce rain ; becaufe the cold p-.u'ticlcs of air from the north-
1¢ fouth-

|-~

" ' ealt acauire fome of the matter of heat from t

{
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welt winds. 3. Devaporation from mechanical expanfion
of air, as in the receiver of an air-pump; fummer clouds
appear and vanifh; when the barometer finks without
change of wind the weather becomes colder. 4. Solu

tion of water in eleftric fluid dubious. g. Barometer
finks from the leffened gravity of the air, and from the
rain having lefs preffure as it falls; a mixture of a folu-
tion of water in calorique with an aerial folution of water
is lighter than dry air ; breath of animals in cold weather

whv condenfed into vifible vapour and diffolved again,
-

Note XX VI.—SrrinGs

Lowsst firata of the earth appear on the higheft hills ;
fprlngs from dews {liding between them ; mountains are
colder than plains; 1. irom their being infulated in the

L

air; 2. from their enlarged furface ; 3. from the rarety of
the air it becomes a better conductor of heat; 4. by the
air on mountains being mechanically rarefied as it afcends;
5. gravitation of the matter of heat; 6. the dafhing of
clouds againft hills ; of fogs againft trees ; {prings ftronger
in hot days with cold nights; ftreams from fubterrancan
caverns; from beneath the fnow on the Alps.

Note XXVIIL.—SHsLL-Fisn.

Tue armour of the Echinus moveable ; holds itfelf in
ftorms to {tones by 1200 or 20c0 [trings ; Nautilus rows
and fails; renders its fhell buoyant: Pinna and Cancer;
3v{lus of the antients was the beard of the Pinna; as

fine as the filk is fpun by the filk-worm; gloves made

of it; the beard of mufcles produces ficknels; Indian

weed ; tendons of rats tails.

112
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Note XXVIII.—STURGEON.

StTurGEON’s mouth like a purfe ; without teeth; ten-
drils like worms hang before his lips, which entice {mall
fith and fea infects miftaking them for worms; his fkin
ufed for covering carriages; ifinglafs made from it; ca-
viare from the {pawn.

Nore X XIX.—O1r on WaTzr.

O1. and water do not touch ; a fecond drop of o1l will
not diffufe itfelf on the p receding one ; hence it ftills the
waves ; divers for pearl carry oil in their mouths; oil on
water produces prifmatic colours ; oiled cork circulates

on water ; a phtal of oil and water made to ofcillate.

AT rwr

NOTE AX X.—~—SH1p-WorM.
Fue Teredo has calcareous Jaws ; a new enemy ; they

perith when they meet together in their ligneous canals

United Provinces alarmed for the piles of the banks of

3 1 } ¥ SFL, Fer e b g
Zealand ; were deltroved by a fevere winter.
Nore XX XFL—MAELSTROM,
N aror e 11 the raall f’*'......
12 VY HIRLPOOL Ol L€ Coailt O '_\-.OIL.r-. 3 i .1[.-. 5 II]M'J.,__',

]

eous cavity ; lefs violent when the tide is up ;
’ i

-come hollow in the middle; heavy bodies are

A e o L
a phial; !;u,m,cl.'.-;.-aL.\.l:-;..mur.

:  Ji CAPOTRE S " ]
y CACICS; 11201 ones TtTtl.u';flu 4alld water
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7
1ce-houfes ; rivers from beneath the fhow ; rime in fpring
‘anifhes by its contaét with the earth; and fhow by its
evaporation and contact with the earth; mofs vegetates

beneath the fhow; and Alpine plants perith at Upfal

for want of fnow.

Nore XXXIII.—Winps.
AIR 1s perpetually fubje& to increafe and to diminu.

etables

tion; Oxygene is perpetually produced from ve

L o =
1 s 1 - s - 1
in the funihine, and from clouds in the light, and from
- C
water te is perpetually produced from animal and
dter: Wk {-._.-J,x_...i.‘, I-.-l‘. ICCA 1Irom animail and
i J
px

L1 ] 4

tion ot ail acids ; Azote by the erowth of animal bodies
. J =
chiregal. in. Barrinecontumies. danble o meie bl
HelCOdal 1N DUrninge coniumes UOUULC 115 WeElant o Ure
=2 ot L
it 6oty Barielidl el load nbitashs: o Ar e aa e
«ll 3 CVCIY oarrel ol red-iead abloros 2000 cubilc feer
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varicty ot uoltan 5 L
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i = I' Cit Ly el i
i
welfeely A £} {
WELLETIY QIrceLion irom
3 s ==1 e S e firface - the fnmre i
the lefs velocity of the ea lurface ; theconcrarv i1n re-
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is abforbed at the polar circle; hence fouth-welt winds
and rain ; fouth-weft fometimes cold.  North-eaft winds
confift of air from the north ; cold by the evaporation of
ice; are dry winds ; 1. Not fupplied by {uperior currents ;

2. The whol arn’)fphtn illCI‘t‘dlul In quantity by air fet

at hberty {‘-.c"._:'.z s 1binat in the polar circles.
Soiith- § a.'\,ll'ﬂ' f 1 LLi-i C { [ back.
_:- 17 C ].'l"l louth \_.:.:.‘ 1C1S Gy b ‘3
north-weft winds of America bring froft; owing to a

vertical fpiral eddy of air between the eaitern coaft and

Lhcl

the Apalachian n‘.-';un::-.':ns; hence the greater cold of

North Amenca. Zrade-winds; air over the Line alwa
b A e Lt e R T i ireafter]
}ji?l_L.l tnan at the tropics 3 trade-winds gain tnelir eaiter ¥
Livection from the oreaterveloeiy of the sarih?e Givlina
cirection rom tne E‘,'M-uh.(l '\f_.f_?‘n..'t.‘l,' OI the earth s 1urrace
2 1 imas At Haalied bBo Sirsestres sheranen ol A e 1.',,!
at the Lane; not :L-i)lfH\.tl Dy iperior currcnts : 1[][3 118
by decompofed water in the fun’s great light ; 1. Becaufe
4 4 s e g Fant ratrc 1 - i - 1 Farep e 1o
there are no conftant rains in the track Oftnt Ltad;:-\',m-;;;i

2, Becauie there 1s no condenfible vapour above three or

3

four miles high at the Line. Monfoons and tornadoes
fome places at the tropic become warmer when the fun
is vertical than at the line, hence the air afcends, fupplied
on one {ide by the north-eaft winds, and on the other by
the fouth-welt; whence an afcending eddy or tornado,

ufing water from the fea, or fand from the defert, and
inceffant ratns ; air diroinithed to the northward produces
fouth-weft winds ; tornadoes from heavier air above fink-
ing through lighter air below, which rifes through a per-
foration; hcnct‘ trees are thrown down in a narrow line
of twenty or forty yards broad, the fea rifes like a cone,
with great rain and lightning.  Land and fea breezes; fea

8

b
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1 1
- N Ot 5 -
]h tecd tnan iand; tropic 1] 1lan more peated 1n 1

1 > 1 | } :l\-l -\-h\-a;- t ¥ " et
14y 1 n € led, ana a cooled Morc il L 18| e -

Rl PR SO EEe s g B i B s e e = ]nr R
clufion » trreguiar winds '.F_:\}.]} other cal 5 5 Only two Ol -
S Sernafi LS --'i- -1 {rith - 1‘J--"" n f und ~E g e
oinai 1ncs Nortn atid joutn 3 Aldcre nt i1ounds or norii=-

eaft and fouth-weft winds; a Bear or Dragon in the
~r&ic circle that fwallows at times and difembogues again
above one fifteenth part of the atmofphere ; wind inftru-

ments; rtcapltll.;‘:t.:m.

Note XX XIV.—VEeceTABLE PERSPIRATION.

)'”{E dair i|l-:1 Ij].- 1}1'1( F\"l ‘_L":_L:’E':[_.:t_“ IH&L'.I‘, "--\'Ei

eli
from vegetable leaves, owing to decompol fition of water;
the hydrogene retained by the vegetables; plants in the

fhade are zanned green by the fun’s light; an

1

anned yellow by the retention of hydrogene ; much pur

air from dew on a funny morning; bleaching why fooner

1:--r{or1m’n‘ on cotton than linen; bees wax bleached;

metals calcined by decompofition of water ; oil bleached

in the light becomes yellow again in the dark ; nitrous

acid coloured by being t}{'-jofi;d to the fun; vegetables

pe 111': re more than animals, hence in the funfhine they

¥
4

purify air more L) their per :1‘-11-,-:[10;1 than they i*-mr:; it by
their refpiration ; they grow faltelt in their fleep.

NoTe XXXV.— rTABLE PLACENTATION,
Bups the vit'ip;arm..‘ offspring of vegetables ;
tion in bulbs and feeds ; placentation of buds in the roots
hence the rifing of fap in the fprine, as in vines, birch
which ceafes as foon as the leaves expand ;

the leaf of Horfe-chefnut, and ol E.-J new bud; oil of vi

triol on the bud of Mimofa killed the le f alfo ; placenta-
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tion fhewn from the fweetnefs of the fap ; no umbi

artery in vegetables,
Nore XX XVIL—Veceraste Circu LATION.

I))]Dt_l ﬁ..t ill I.E"F n:’[’}”:if} ‘.uL]] oOrOow ir :'}'t-v‘in:-\_! }r'j om
b]LLdlE"rfT to lL..n."l h" a cement; vege :,':':;:1_ g J-!.:":]:_]i!'[.f no

. L o) 1 i .
mufcles of locomotion, no ftomach or bow els, no general

fyftem of veins; they have, 1. ree {yltems of abforbent

veilels ; 2. Two pulmonary fyftems ; 3. Arterial fyftems ;
Glands; §. Org

i Abforbent fyftem evinced by experiments by Cusum[-]-

e e Al o e = N2
Ol re-proauction; 6. Mufcles

abfor; ptions 1n fig-tree and picris ; called air veflels errg

g ¥ R
ructure of abforbent vu.LJs, I'Etroc =1i1‘.

motion of them like the L!]:'i};li':g of cows. 1I, PLIl’.lIOi'IL’Lj'}’

. 1
nﬂ.f}Uﬂ‘,-‘ ; :r-‘fl:';ll

artertes 1n the leaves, and ').,,,;_.1 nary veins ; no gener al
1 ] ~ - . oy iy g e
3 tem OJ \Llnb ihewn oy Q'X_'{.JCI'IIJ“.Q.'.N; (.'}\} m'.l:‘..d".t L"_.!;.-}IJ?.[:',

£ B P e mihan e b ey
to confirm the exiftence of fuch a fyftem: no heart; the ar-

. & - 1 - T e L <t Il e Sy et e
teries act like the vena portarum of the liver ; pulmonarsy
fyftem in the petals of flowers; circulation owing to liv-
. i il ol i iy -.-' 1 e varfial s
ing irritability ; vegetable abforption more powerful than

animal, as in vines; not by capillary attraction.

- NS XT XTI r R pe———— | B 8 0 AT M
NOTE KAXXVII—=V EGETABLE RESPIRATION.

EAVES not perfpiratory organs, nor EXCretory ones ;

1. Great {urfaces of leaves, 2. Veoe-

s colour 1n the leaves ; experiment with

3- Upper furface of the leaf only
acts as a refpiratory organ. 4. Upper furface repels moif-

ture ; leaves laid on water. . Leaves killed by oil like

-

infects 5 mufcles at the foot ftalks of leaves. 6. Ufe of

light to vegetable leaves ; ¢periments of Prieftley, ]r -

1] I O] ] 1 |1

il .'-J'.l..r'-’ alldl OCIllECIc, i C o LIC \!.'LI.:I.‘.-.. M1 l_l. |
i B

—p—
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to that of fith. II. Another pulmonary fyltem belongs to
flowers ; colours of flowers. 1, Valcular {tructure of the
corol. 2. Glands producing honey, wax, &c. perith with
the corol. 3. Many Howers have no green leaves attend-

1 ing them, as Colchicum. 4. Corols not for the defence

L =1

of the ftamens. §. Corol of Helleborus Niger changes
| to a calyx. 6. Green leaves not neceflary to the fruic-
bud ; green leaves of Cf.\it:,?'.if.‘a!‘.n belong to the new bulb
not to the flower. 7. Flower-bud : feer the corol falls is
f‘];nply an uterus ; mature flowers not m_]ur'u-_". .1;’ La;-;;.';-;_;
off the green leaves. 8. Inofculation of vegetable vefiels.

m ]
Note XXXVIII.—~VEGETABLE IMPREGNATION.
SeEzps in broom difcovered twenty days before the
flower opens ; progrefs of the feed after i[n}trcfr'] ation ;
. feeds exift before fecundation ; analogy between feeds and
§ eggs ; progrels of the egg within the hen; Ip:u\ n of frogs
and fifthes ; male Salamander; marine I‘-i s projelt a '
g a sirdme . - i R |
] :ii' ' not a [ YW I L.u JLe ..l \‘Lrll water, lf-
a ftimulus only? N emale influence neceflary
e i“ e |_ |""- '1"l‘; Veoet 1 ']I"' .‘--..'J~T1 :'] ’tf'u_-]r] 3 :,al\ 'Jf l
Gl THICULS, dilld VEZLLAUICS, DO 1 P GuUCilon -

g 1 hrvanm {feed mr 1
feeds and buds ; does the embryon feed produce the {ur-

rounding Fm., like infects 1n gall-nuts

Note XXXIX.—VEGETABLE GRANDULATION.
VecerasLe glands cannot be i:‘f;:'-:ft‘:'d with coloured

fluids ; effential oil ; wax ; honey ; neltary, its comph-

o

cate apparatus ; r.‘};p:-i'qb the l‘.-:::‘.c)-' to the air like the la-
ind ; honey 1s nutritious ; the male and female

parts of flowers copulate and die like moths and butter-

flies, and are fed like them with honey; anthers fup l
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to become infelts ; depredation of the honey and wax in-
jurious to plants ; honey-dew; honey oxygenated by ex-
pofure to air; neceffary for the production of fenfibility ;
the provifion for the embryon plant of honey, fugar, ftarch,
&c. fupplies food to numerous claffes of animals ; various
vegetable fecretions, as gum tragacanth, camphor, clemi,
anime, turpentine, balfam of Mecca, aloe, myrrh, elaftic
refin, manna, fugar, wax, tallow, and many other concrete
juices ; vegetable digeftion ; chemical production of fugar

would multiply mankind; economy of nature,

END OF PART 1.
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Directions to the Binder for placing the Plates in
Part I

Pleafe to place the print of Flora attired by the Elements op-
pofite to the Title-page.

Hope attended by Peace, and Art, and Labour 7

A Slave in Chains - = - - } il

Fertilization of Agypt, p. 145

Cyprepedium fronting pa

o

Erythiina fronting page 232.

The Portland Vafe, page 352 of the Additional Notes,
355-
i

|

I. The firft compartment of it, p.
I1. The fecond compartment of it,
II1. The handles and bottom of the Vafe, p. 262.

- i M :
Seltion of a coal-mine fronting page a4r-,

Section of the earth fronting page 378
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