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I muft not here omit a curious Phenomenon in the Natural Hiltory of
Plants, and that is, when the Radicle in fowing happens to light loweft, it
is no wonder the Root fhould fpread itfelf under Ground, and the Stem of
the Plant rife up perpendicularly : But when the Radicle falls uppermoft,
by what Means it is that it changes its Pofition, to favour the Afzent of
the Stem, is one of the Wonders of Vegetation.

M. Dodart firft obferved this Perpendicularity of Plants, and publifhed it
in an exprefs Effay of the Affe@tation of Perpendicularity, obfervable in the
Stems or Stalks of Plants, ‘€5¢.

The Matter of Fact is, that though almoft all Plants rife a little crooked
yet the Stems fhoot up perpendicularly, and the Roots fink down per-
pendicularly ; even fuch as by the Declivity of the Soil come out inclined,
or are diverted out- of the Perpendicular by any violent Means ; again re-
drefs or ftrengthen themielves, and recover their Perpendicularity, by mak-
ing a fecond or contrary Bend, or Elbow, without rectifying the firft.

A common Eye looks on this Affectation, without any Surprize ; but a
Man, who knows what a Plant is, and how formed, finds it a Subject of
Aftonithment, .

It has been before fhewn, that each Seed contains a little Plant, already
formed, needing nothing but to be unfolded ; the little Plant has its lictle
Root and Pulp, which is generally feparable into two Lobes, and is the
Foundation of the firft Food the Plantule draws by its Root, when it be-
gins to germinate.

If a Seed in the Earth be fo difpofed, as that the Root of the little Plant
be turned downwards, and Stem upwards, and even perpendicularly uf)-
Wards ; it is eafy to conceive, that the little Plant coming to unfold itfelf,
its Stalk and Root need only follow the Direion they have to grow
perpendicularly,  But,

It is very well known, the Seeds of all Plants, whether fown of them-
felves, or by the Help of Man, fall into the Ground at random ; and
among an infinite Number of Situations, with refpe to the Stalk of their
Plant, the perpendicular DireCtion upwards is but one.

It is therefore neceffary that the Stalk redrefs or re@ify itfelf in all the
other Situations, in order to find its Way out of the Ground : But what
rorce is it that effets this Change, which is certainly a violent Action? Is
ity that the Sralk finding a lefs Looad of Earth above it, goes naturally that

ay where it finds the leaft Obftacle ; were it fo, the little Root when it

PPens to be uppermoft, .muft for the fame Reafon follow the fame Di-
rection, and mount on high.,

Therefore M. Dodars, fuppofes the Fibres of the Stalks are of fuch a

ature, as to contract and fhorten by the Sun’s Heat, and lengthen out by
the Moifture of the Earth ; and on the contrary, that the Fibres of the
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186 Of the Roots of Plants.

Roots contract by the Moifture of the Earth, and lengthen by the Hes
of the Sun,

Then when the Root of the Plantule is uppermoft, the Fibres which
compofe one of the Branches of the Root, are not equally expofed to the
Moifture of the Earth; the lower Part is more expofed than the uppe,
which muft thercfore contract the moft; this Contra@ion is again pro-
moted by the lengthening of the upper, whereon the Sun a&s with the
greateft Force ; confequently this Branch of the Root muft recoil towards
the Earth, and infinuating thro® the Pores thereof, get under the Bulb, ée.

By inverting this reafoning, it will appear, how the Stalk comes to get
uppermoft. ;

In a Word, we may imagine, that the Earth attra&s the Root to itfelf,
and that the Sun contributes to its Defcent ; and, on the contrary, that the
Sun attraéts the Stem, and the Earch in fome Meafure fends it towards the
fame. Again,

M. de la Hireimagines, that the Root draws a coarfer and heavier Juice,
and the Stem and its Branches a more volatile one ; which Difference of
Juices, fuppofes larger Pores in the Roots than in the Stalks 5 therefore in
the Plantule we may conceive a Point of Separation; fuch, that all one
Side of the Root fhall be unfolded by the groffer Juices, and all the other
Side by the more fubtle ones.

If now the Plantule be inverted when its Parts begin to unfold, the
Juices which enter the Root being coarfelt, when they have enlarged the
Pores to admit Juices of a determinate Weight, thofe Juices prefling the
Root more and more, will drive it downwards, and this the more as the
Root is more extended or enlarged ; for the Point of Separation, being cor-
ceived as the fix'd Point of a Lever, they will aé by the longer Arm.
At the fame Time the volatile Juices having penetrated the Stalk, will ted
to give a Direétion from below upwards, and by. Reafon of the Lever, wil
give it more and more every Day till it be perfe@tly erect.

Mr. Afiruc accounts for Perpendicularity of the Stems, and their redreF
fing themfelves on thefe two Principals,

Firft, that the nutritious Juice arifes from the Circumference of the Plant,
and terminates in the Pith. Second, That Fluids contain’d in Tubes, €
ther parallel or oblique to the Horizon, gravitate on the lower Part of the
Tubes, and not atall on the upper.

Whence it eafily follows, that in a Plant pofited either obliquely or paral-
lel to the Horizon ; the nutritious Juice will a& more on the lower Part of
the Canals than on the upper ; and by this Means infinuate more into the
Canals communicating therewith, and be collefted more copioufly therein ;
thus the Parts on the lower Side will receive more Accretion, and be mor¢
nourithed than thofe on the upper ; the Confequences whereof muft b&
that the Extremity of the Plant will be obliged to bend upwards. The
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The fame Principle brings the Seed into its due Situation at firft; in a
Bean planted upfide down, the Plume and Radicle are eafily perceived with
the naked Eye, to fhoot at firft direétly for about an Inch; but thencefor-
ward they begin to bend, the one downwards, and the other upwards, as
in the Example of the Orange Seed, Fig. 457 ; the like is feen in a Heap
of Barley to be made Malt, in a Quantity of Aeorns laid to fprout in a moift
Place, €5¢. each Grain of Barley in the firft Cafe, and each Aeorn in the
fecond hath a different Situation, and yet all the Sprouts tend direétly up-
wards, and the Roots downwards, and the Curvity or Bend they make, is
greater or lefs as their Situation approaches more or lefs, to the Direétion
wherein no Curviture at all would be neceflary. Now two fuch oppofite
Motions cannot arife without fuppofling fome confiderable Difference
between the two Parts ; the only one we know of, is, that the Plume is fed
by a Juice, imported to it by Tubes parallel to its Sides ; whereas the Ra-
dicle imbibes its Nourifhment at all the Pores in its Surface, As oft there-
fore as the Plume is either parallel or inclined to the Horizon, the nutritious
Juice feeding the lower Parts more than the upper, will determine its Ex-
tremes to turn upwards, for the Reafon already affigned. On the contrary,
when the Radicle is in the like Situation, the nutritious Juice penetrating
more copioufly through the upper Part than the under; there will be a
greater Accretion of the former than the latter; and confequently the Ra-
dicle will be bent downwards : And this mutual Curvity of the Plume and
Radicle muft continue, till fuch Time as their Sides are nourithed alike,
which cannot be till they are perpendicular *,

Roots are generally diftinguifhed by their Figures, fome being entire,
as Liguorice ; parted, as St. Jobnwort ; fome parted at Bottom, as moft
Roots ; others at Top, as Dandelion, 8c. fome parted and ramified, as Com-
frey; others having divers Strings iffuing from one Head, as Crowfoor ;
fome ftraic as Radifh, crooked as Biffort, fmooth as Buglofi, ftringy all
round as Columbine ; fome thick as Rhubar’, {lender as the Fime, long as
Fennel, thort as Turnep, 8cc. &c. 3

The Motions of Roots are fometimes perpendicular, as Parfuip, level as
Hops, mmi, Cinguefoil, 8. :

There is a kind of wreathing or twifting in the Veffels of fome when the
Bark is ftripped off, in Carduus, Somchbus, &c. in which may be fometimes

two or three Circumvolutions. _

But the moft remarkable of all Reots are fuch as are annually renewed or
repaired out of the Trunk or Stalk itfelf, as drum, Rape-Crowfoot, Valerian,
Brownwort, Bearsfoot, Tanfy, Lychnis, Sapier, Primrofe, Ammi, Avens,
Waod-Sorrel, Iris, and others ; that is to fay, the Bafis of the Stalk conti-
nually and by infenfible Degrees, defcending below the Surface of the Earth,
and hiding itfelf therein, is both in Nature, Place and Office changed into

® Men. d. |. Acad. Roy. dus Science, m. 1708.
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188 Of the Roots of Plants.

a Root. So in Browmwort the Bafis of the Stalk finking down by Degrees
till it lies under Ground, becomes the upper Part of the Root; and conti-
nuing ftill to fink, the next Year becomes the lower Part, and the next
after that rots away, * a new Addition being yearly made out of the Stalk, as
the older Parts annually rot away.

In a Diffe@ion of the Rost we fhall firft find the Skin, next the Cortical,
which when thin is commonly called the Bark ; next within this are the
woody Fibres, which together with all its Parts, are vifible in a Circle;
its Pores being nothing near fo numerous as that of the Cortical, butin
fome more open than in others, as may be feen on cutting a very thin
tranfverfe Slice of the Branch of a Tree, and holding it againft the Light,
or placing it before the Microfcope. In Curramt and Goofberry-Trees 1t s
lefs confpicuous than in Osk or Plumbs, in Damfins it is more, and in El-
der and Vines more ; the cortical Body doth not only furround the Wood,
but is as it were wedged into it in many Places, and is even inferted therein
as far as the Pith, and appears in a tranfverfe Se@ion of a Roor like Lines
drawn from the Center to the Circumference.

Fig. 466. reprefents a tranfverfe Slice of the Root of Afparagus, and
Fig. gﬁ}yl, exhibits a microftopic Picture of a Piece thereof cut out atab,
in winc ¥
A B fhews the Skin, inner Edge of the Bark.
ABCD the Bark, or all that Part | EFGH the Wood in which the

analogous to it. black Spots fhew the Air Veflek.
CDEF the Lympheduéts on the | GHI the Pith.

Fig. 468. is a tranfverfe Slice of the Root of Mallows, Fig, 469. repre-
fents a Piece thereof, which was cut out at cd, as it appeared before the M-
crofeope 5 in which
ABCD fhews the Skin. EF G H the common Lymphedufs.
CDEF the Bark, or all that Part | GHIK the pithy Part of the Root.

of the Root which anfwers to it, | IK L more Lymphedudts, in both

in which the round Spots are the |  which the black Holes are the Air

Muciduéts. the Air Veflels,

Fig. 470. reprefents a Slice of a Vine Root cut tranfverfly, out of which
at e f was cut a fmall Piece, which when placed before the Microfcope "
peared as reprefented by Fig. 471. wherein a2
A B fhews the Skin, fmall are the Air Veffels.
ABCD the Bark, EF parenchymous Infertions betwee™
L.S Parcels of Sap Veflels. the Parcels of Wood.
L1 Parcels of Wood in which the | GG others within them.

darker fhaded Circles great and

* Grew. Anat. of Plants, p. 59.
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At Fig. 472. is feen a tranfverfe Slice of a Hor/e Radifb Root, and atab
the Place from whence a Gore was cut, which is reprefented as it appeared
in the Microfeope by Fig. 473. whereof -

AB is the Skin, darker Circles are the Air Veffels.
ABCD the Bark. KLMN a Ring of more Sap Vef-
CDEFGHI the Sap Veffels in fels.

Form of a Glory. MNO the Pith,

CDKL the Wood in which the

Fig. 474. exhibits a tranfverfe Seftion of Buglofe Root, from which at
c¢d was taken a fmall Piece, that when magpified appeared as Fig. 475.
in which
AB is the Skin. curved Arches,

ABCD the Bark. CDGH a Ring of Sap Vefiels,
ABEF the Bladders in the outer | 11 a parenchymous Infertion, of

Part of the Bark ; they are figured which there are feveral in the

fomewhat oblong, and are ranged whole Section.

in Circles. LKKL the Wood in which the
EFCD the inner Part of the Bark dark Spots are the Air Veffels,

in which the Bladders are ranged in | K K M the Pith.

SsRe€ 1.  IL
Of the Skin of Roots. .

THE outer Part of all Reots is the Skin, which in Skerrits is white,
- yellow in Dock, red in Potatoes, brown in Lovage, black in Buglofs, &c.
their Surface is fometimes fmooth, as in Horfe radifh, rough, as in Scorze-
™ra. The Skins of the feveral Shells of a Tulip-Root frefh taken up, ap-
Pear to be perforated with a Number of fmall Holes, This Skin is very
thin in Parfuip, thicker in Buglofs, very thick in Iris, opake in fome as the
Thiftle, and tranfparent in others, as the Madder.
Every Root hath two kinds of Skin, one of the fame Age with the
er Parts, and the other fucceeding in the Place of the former ; as in Dan-
&lion, the old Skin feems to be that Part which compofed the cortical Body
€Year before, which by the Generation of a new Ring next the Wood, is
now outward, and fhrunk up into a Skin as at A B in an Hor/e-
4difb Root, Fig. 473. orat AB in a Buglofs Rout, Fig, 475. as far as the
Bladders in the former, and Veflels in the latter, are radiated ; the cortical
y feems to thrivel up into a new Skin, as the old ones fall off, and pro-
bably the whole Body of the perpendicular Roots, except the woody Fibre
¢ Center, becomes the fecond Skin, as in Afparagus, Fig. 467. s
is
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This Skin is made up of two Kinds of Bodies, one parenchymous, gene-
rally compofed of exceeding fmall Cells or Bladders, which are plainly vi-
fible, if viewed through a Microfecope, and appear as in Fig. 467. which
reprefents a tran{verfe Piece of the Root of Afparagus magpified ; thefe Blad-
ders are of different Sizes, being larger in Buglofs than in Afparagus, &c.

The other Part of this Skin is compofed of tubular Wood-Veffels, inter-
mix’d with the Bladders before-mention’d.

If a Root be cut tranfverlly, and laid by for fome Time, all the Pars
where there are no Veflels will fhrink below the Surface of the cut End;
but the Veffels will all retain the fame Length, at which Time they may
be examined by the Micrafcope.

Of the Bark of Roots.

THE Bark is fituate juft within the Skin, in fome Roots it is yellow,
as in Dock, red in Biffert, but in moft white, in fome it is very thin,
and in others it makes the greateft Part of the Root, the thinneft and thickef
being all analogus.

It is exceeding porous both in Length and Breadth, as appears from
its fhrinking up equally both Ways, and dilating to its former Size on be-

ing foaked in Water, ~ All this is apparent to the naked Eye ; but the M
¢rofcope confirms the Truth thereof, by fhewing that thefe Pores are an in-
finite Number of little Cells o Bladders, fometimes running in Ranks both
the Length and Crofs-ways of the Root, as at A B C'D in Buglofs. Fig. 475
it may be feen both in a tranfverfe and upright Seétion, and always beft
ter the Pieces fo cut hath lain bfY fome Time to dry.

This parenchymous Part is of an uniform Texture in many Roots, and
diverfified in as many others; the Bladders, though very regular, yetdifier
in Shape, Size and Situation ; in fome Places like white Rays, ftreaming
from the inner Edge thereof outwards to the Circumference of the Bark, 25 5
apparent in a tranf{verfe Section of Lovage, Melilot, Parfuip, 8c. contib™
ing in direct Lines the whole Length of the Root.

The Bark, as before obferved, is intermixed with a few lignous Vefics
which are apparent in moft Roots in the Refemblance of Threads. T
tubular Threads do not run in direét Lines, but are frequently braced Ws‘&
ther in the Form of Network, as is apparent if the Bark be ftripped off, 28
a Piece of it examined by the Microfcope. .

In Parfuips thefe Veffels yield a thin Lympha. It is certain that this clear
Sap afcends only in thefe Veffels, becaufe no Liquor will do the like fro™
any parenchymous Part ; fometimes they yield a thick mucilaginous Lymp™
as Comfrey ; oftentimes thefe fucciferous Veffels yield a milky or white Saps

and fometimes yellow, as in Sonchus, and moft cichoraceous Plants ; in Iir:‘
gf ]




Of the Roots of Plants. 191

gelica, and moft umbelliferous ; in Bardock and divers Thiftles; in Scorzo-
nera, common Bells, and many other Plants, not commonly taken Notice
of to be milky. Thefe milky Saps, although of different Colours, Thick-
nefs, and other Qualities, agree in being more oily than any of the lymphous
Saps 3 for the Mixture of the oily Parts, with fome other limpid Liquor,
caufes them to be of a milky *, or other opake Colour. In the fame Man-
ner as common Oil, and a ftrong Liquament of Tartar, fhook in a Bottle,
become white,

Sometimes the Oil will feparate, as is obfervable on cutting a Fennel
Root tranfverily, after it hath lain fome Days out of the Ground. The
fame Veffels, which before yielded Milk, will now yeild Oil.

All Gums and Balfams are likewife the Contents of thefe Veflels, for thefe
and Milks are nearly a-kin. The Milk of Fenne! ftanding fome time, turns
toa clear Balfam, of Scorzonera ; Dandelion, and others, toaGum. In the
dried Root of Angelica, when fplit, the Milk +is feen in Clods, in the Con-
tinuation of thefe Veffels, condenfed into an hard fhining Rofin. TheRoot
Helenium cut tranfverfly, prefently yields a Balfam of a Citron Colour, fo
called becaufe it will not diffolve in Water. The Root of common #orm-
wood yields a true Balfam, with all the defining Properties of a Terebinth ;
the Roots of Trachelium and Enula, yield both a Lympha and a Citron Bal-
fam; and Wormwaod both a Lympha and a Terebinth § at the fame Time.
It is doubtful whether all Roots have Lympha Duéts, but probably they
h‘“‘? and for the moft Part ftanding in a Ring, at the inner Verge of the

rk,

The Situation of thefe Veffels are very curious, if viewed in a tranfverfe

ion of the Root ; fometimes they only form a Ring at the inner Edge

of the Bark, as at E F, in Afparagus, Fig. 467. in which Pofition they are
'nmoft, if not all Roots ; in fome they ftand in Rays, as Borage, or Peri-
ial, as in Celandine. 'Thefe vafcular Rays are extended in fome towards

the Circumference " of the Bark, about half Way, as between CDE F, in
lofs, Fig. 475. in all Docks and Sorrels, about § ths of the Thicknefs

of the Bark toward the Circumference, feveral of them are alfo arched
ut. In all, or many Trefeils, and of the leguminous Kind, only

one Third of the Bark. In the umbelliferous, they are fituate between the
dametrical Portions of the Parenchyma. In the Microftope they all of them
4Ppear to be real Circles; and in a tranfverfe Setion, when the Milk has
been licked off with the Tongue, till no more will rife. They may alfo
¢ foaked in Water, after which the Pofition of the Milk Veflels will be
Vifible ; in fome Roots they run more parallel, and keep afunder, as in
"bood, and join towards the Circumference of the Bark, in Enyngo.
They terminate more circular, in Briony angular, or in the Form of a

* Grew. An, Plant, p.67.  + Lid. p. 67, & Bid. p. 68.
Glory,
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Glory, as will appear alfo on viewing an Horfe Radifp Root, 'C DEFG
H I, Fig. 473. in the Microfeope. In fome almoft entire Circles, as in Dax-
deliony in others compofed of fhort Chords ; in fome thefe Specks are fo ex-
ceeding fmall, that to the naked Eye they feem continued Rings, but when
viewed in the Microfcope, are diftinét Vefiels, as in Marfh-Mallows, and
Liquorice. In Marfb- Mallows the Lymphaducts appear in Rays, and the
Lacteals in Rings, Fig. 469. In Dandelion they appear to the naked Eje
like numerous Rings, but when viewed through the Microfcope, are found
to confift of very many fmall Rays, ftreaming from the inner Verge of the
Bark, a-crofs three or four of the fmaller Rings.

SecT I
Of the Weod of Roots.

H AT Portion of the Root, which is contiguous to, and within the
Bark ; in Trees, and fhrubby Plants, is the Wood, which confifs

of the Parenchyma and lignous Subftance. The firft of which is of the fame
Nature with that of the Bark. The Pofition of its feveral Parts are moftly
diametrical, running between the /ignous Parts, from the Circumference to
wards the Center of the Roo#, and all together conftitute that which is be
fore called the Infertment. Thefe Infertments are moft obfervable in the
Roots of many Herbs, as Comfrey, which exhibits a good Notion of all othe',
as well Trees as Herbs ; fometimes this parenchymous Body is difpofed ir
to Rings, as in Femnel. In moft woody Roots, they ftream between th
Pith and Bark, like fo many fmall Rays. In fome Roots they continue ©
the Center, as Columbine, in others not, as Parfuip ; and fometimes diff
rent in the fame Root, as E F in the Vine, Fig. 471. They are compofdd
of many fmall Bladders, as in the Bark, but generally fmaller, T heir Shap:
ufually round, but fometimes oblong and oval, as in Borage, or oblong
fquare, as in the Vine. !

The lignous Part alfo confifts of two Kinds of Bodies, fucciferous, or g
nous, and Air Veffels. The lignous are of the Nature with thofe of £
Bark, and in a tranfverfe Se&ion of the Root, emit a Liquor as thofe d*
Thefe Veflels are no where interwove or braced together, but continue from
one End of the Root to the other. :

The Pofition of both thefe Kind of Vefels is various, the fucciferous o
lignous are fometimes fituate in diametrical Lines, as in the ine, Fig-47"
and moft Trees, fometimes oppofite to the Areal, as in Beer, &c.
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S5 B o TV
Of the Pith of Roots.

‘ ‘ / Ithin the woody Part, is the Pith which is not common to all

Roots, for fome have none, as Nicotian, Stramoniam, and others,
The Pith, for the moft Part, efpecially in Trees, is a fimple Body, yet like
the Bark it is compounded, fome fucciferous Veflzls being mixed with it, as
in Ferufalem Artichoke, Horfe Radifh, &c. many Roots that have no Pith
at their lower Part, have one at the Top, as Columbine, Lovage, &c.
Their Contexture by the Microfeope, appears to be of the fame general
Kind in all Plants, both in the Parenchyma of the Bark, in the Infertment
or diametrical Portions, and in the Pich, all being compofed of Bladders,
which are of very different Sizes, feldom lefs than thofe of the Bark, as
in dfparagus, Fig. 467. but generally much bigger, as in Horfe Radib,
Fig. 473. their Pofition feldom varies, but is uniform in a tranfverfe Sec.
tion of all Parts of the Root - piled up evenly one over another. In an
upright Section they feem to run in dire& T'rains, length-ways ; they are for
the moft Part orbicular, though in the larger Roots fomewhat angular. On
obferving thefe Bladders with the Microfcope, their Sides will be found to
confift of feveral Ranks of exceeding fmall Fibres, lying for the moft
Part evenly one over another, from the Bottom to the Top of every
Bladder, and running a-crofs alfo from one Bladder to another. If the Pith
be cut with a fharp Razor, or Penknife, and fo applied to the Microfeope,
they will be feen diftinétly.

All Plants exhibit this Spectacle, but thofe beft with the largeft Bladders;
nor the fame Pith fo well in any other Condition, as when dry; becaufe
then the Sap being voided, the Spaces between the Fibres, and the Fibres
themfelves are more diftinétly feen. Yet it muft not be dried after cutting,

fe its feveral Parts will thereupon coincide and become deformed, butc

1o be chofen while the Plant is growing, at which Time it may be often

found dry and not deformed ; as in the Trunks of common 9 bifple, Ferufa-

lem Artichoke, &c. cut off the white Bottoms of the Bladders of a Bulrufh

Wanfverfly, and they will appear like a curious Picce of Needle-work. The

Whole Body of a Raot therefore confilts of Veffels and F ibres, and probably
fe Fibres themfelves are tubular.

If you take the Roots of Vine, Fennel, Dandelion, Plumb-tree, Elder,
Willow, 8cc, and lay them for fome Time to dry, then cut off a thin Slice
of each tranfverfly, and place it before the Microfcope, by pinching one
Edge thereof between the Nippers, thellight will then be trajected through
ﬂ]e Perforations of all the Veflels both great and fmall, they are fcarce ever
fible in the frefh Slices of thefe Roots. P

: L. &
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A clear and elegant Sight of the Fibres which compofe the Air Veflels,
may be obtained by fplitting a Vine Root, or a Piece of Oak, and may be
feen in the Side of the greater Air Veflels, in the Refemblance of Needle-
Work ; the Spiration of the Fibres may be better obferved in the Trunk
than in the Root, and beft in young Plants, but not fo well by cutting as
fplitting, or by tearing off fome fmall Piece, through which they run;
their Confirmation being by this Means not fpoiled.

But in the Leaves or tender Stalks of all fuch Plants as fhew upon break-
ing, « kind of Down or Wool; they may be feen drawn ourt, and tha
fometimes to the naked Eye. This Wool being nothing elfe but a certain
Number of Fibres drawn out of their {piral Polition, appearing more of
lefs in the Leaves and other Parts of moft Plants, as in the Fine, Scabiow,
&c. in the Scales of a Squil they are fo eafily feparable, as to fhew the
Plate or Zone into which the Air Veffels are ufually refolved, which is not
one fingle Piece, but made up of feveral round Fibres, running parallel, and
knit together by other fmaller ones tranfverdly in the Form of a Zone.

CH AP XXXVIL

Of the Trunks of Trees.

8B € Fa

THE Trunk comes next under Confideration, which confifts of the
Bark, the Wood, the Infertions or Veins, and the Pith.
The crofs Shootings of the Wood in Trunks of feveral Years Growth a
pear in Rings, fo that we may judge by the Number of Rings of how mafy
§ears * Growth the Tree is ; in each of thefe Rings is one Circle of W&
open Pipes, but the fewer of thefe the ftronger the Timber.

The Pores of the Wood in well-grown Timber are very confpicuous both
in an upright and tranfverfe Section thereof. g

The lignous Body in the Trunks of Herbs are extremely vifible 10 the
Microfeape, each Fibre thereof being perforated with 30, 50, 100, ©*
Pores, as may be feen in a magnified Piece of Burdock, Fig. 477 and
although each Fibre appears to the naked Eye to be but one, yet whet
magnified we plainly find them to be compofed of a Number of Fibres,
rather hollow Tubes joined together, fo that what we call the woody ¢
of a Tree, notwithitanding all its Solidity, is nothing elfe but a Clufter 0
innumerable and extraordinary fmall vafcular Fibres ; fome of which nie
from the Root upwards, and are difpofed in Form of 2 Circle, 4
which Dr. Grew calls Infertions, tend horizontally from the Surface t©

* Pbi, Tranf. No. 213,
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Center, in fuch a Manner as to crofs each other, and are interwove like
the Threads of a Weaver’s Web.

Thefe Infertions are vifible on fawing Trees Lengthwife, and fhaving
from thence very thin Slices. They are alfo difcernable at their Entrance
into the Wood on ftripping off the Bark.

As the Pores or Veflels are greater or lefs, fo are alfo the Infertions, to
the naked Eye, the largeft only are difcernable ; but by the Help of the
Microfeope they appear very numerous.

The Infertions in the Trunk are vifible in a tranfverfe Seftion, and are
difpofed in even Lines or Rows throughout its whole Breadth ; they are re-
prefented as they appear in the Root of a Zine, when viewed through a
Micrafcape, by E F, Fig. 471.

The Pores of the Pith are moftly obfervable in the Trunk, being larger
than in the Root ; and through a Microfcope appear like fo many Bubbles
or Bladders, as in a Piece of Burdock, Fig. 477.

In the Piths of many Roots and Plants, fome of the larger Pores or Blad-
ders have {maller ones within them, fome of which are divided with crofs
Membranes, and between their feveral Sides other {maller Bladders are in-
ferted, in orderly Ranks Length-wife.

What Dr, Grew calls Fibres and Infertments, or the lignous Body inter-
woven with that which he takes to be the cortical, that is the feveral Di-
ftin&ions of the Grain, are called by Mr. Liffer Veins, * that is, fuch Ducts
as feem to contain and carry in them their nobleft Juices, analagous to hu-
man Veins. Mr. Liffer makes it appear, that thefe Veflels are not the Pores
of the lignous Body, from a tranfverfe Seion of Angelica Sylveftris magna
vulgatior 3 the Veins there clearly difcovering themfelves to be diftinct from
the Fibres, obfervable in the Parenchyma of the fame cortical Body, the
milky Juices always rifing on the Side, and not in any Fibre. Alfo in a
like Incifion of Burdeck, in Fune the Juice fprings on each Side the Radii of
the woody Circle, that is, in the cortical Body and Pith only ; again where
there is no Pith none of this Juice is obferved.

In a tranfverfe Cut of a Leaf it is obfervable, 1. That thefe Veins ac-
" company the Ribs and Nerves. 2. That the middle Fibre or Nerve feems
to yield one big Drop of a milky Juice fpringing as it were from one Vein,
yet by the Microfcope it is plain there are many Veins, to the making up of
that Drop, 3. That if a Fibre or Nerve be carefully taken out of the Leaf,
the Veins will appear therein like fo many Pipes running along the Nerve,
and yet thefe numerous Veins are all of an equal Bignefs.

It is obfervable in the Motion of thefe Juices, that the milky Juice always
moves and fprings brifkly upon the opening of a Vein, '+ the limpid Sap only
at certain Seafons.

* Phil. Tranf. No. 79. 1 Ibid. No. go.
Cca2 Dr.
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Dr. Grew affigns the Offices of the feveral Vefiels, viz. thofe placed on
the inner Verge of the Bark, he calls Lympbeduls, and fuppofes them de-
ftined for the Conveyance of the molt watry Liquor; thefe Mr. Bradly
calls the new furming Veffels, which are annually produced, and help to in-
creafe the Bulk of the Tree. .

Thofe in the Middle of the Bark Dr. Grew calls lafiferous or refiniferous
Veflels : Their Ufe, according to Bradley, is to return the fuperfluous Sap :
Thefe Veflels Grew obferves, are the principal Vifcera of Plants 3 and adds,
that as the Vifcera of Animals are but Vefiels conglomerated 3 fo the Vef-
fels of a Plant are Vifcera drawn ‘out at length, all which will be ealily un-
derftood by an Infpeétion of the following Figures.

Fig. 476. reprefents a {mall Piece cut out of a walking Cane, as it ap-
peared in the Microfcope. ABEF fhews a tranfverfe Se&ion thercof,
wherein are feen Clufters of Air Veffels furrounded with Rings of fap Vef-
fels, and at A BC D the Pores in the outfide Skin or Bark of the Cane are
plainly vifible, .

Fig. 477. reprefents a magnified Piece of the Stalk of Burdock cut
tranfver(ly and down the Side.

Fig. 478. exhibits a Piece cut out of a Branch of Pine, wherein at ABCD
is feen the Bark Side-ways, and at A BEE a tranfverfe Section thercof,
through which the Turpentine Veffels run Lengthwife. G H reprefents
one of them cut down the Middle to fhew the Infide of it, and another is
feen intire at 1 K,

Fig. 479. reprefents the Milk Veffels in the Bark of Sumach, in the fame
Manner as the Turpentine Vefels are reprefented in the foregoing Figure,
and are exprefled by the fame Letters alfo.

Fig. 480. reprefents Part of -a Vine Branch cut tranfverfly ; and Fig. 481.
a Piece cut out of the fame at a b, as it appeared in the Microfcope ; where
of ABCD fhews the Skin Length-ways. At ABEF is feen a tranfverfe
Section of the Wood and Air Veflels, and between GH and I K part of
the Wood and Bark is taken away to thew the fame Lengthwife,

Fig. 482. a, is a tranfverfe Section of an Apple Branch, in which the
feveral Circles of Wood that fhew of how many Years Growth the Tre¢
is, are vifible to the naked Eye. Fig. 482. b, reprefents a Gore cut out of
the aforefaid Slice dc ab, as it appeared in the Microfcope ; in which
A B reprefents the Skin. K LMN oneYear’s Growth, in which
ABCD the Bark. the dark Spots reprefent the A
H I fpiral fap Veflels in arched Par- Vefiels.

cels. ggg the true Wood.

O O the common fap Veffels which | P P the Infertions,

begin to turn into Wood. EF other fap Vefiels.
CDEF the Wood of three Years | EF G the Pith.
Growth.
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Fig. 483. thews a tranfverfe Slice of a Hazel Branch, and Fig. 484 re-

prefents a Piece thereof, which was

placed in the Microfcope.

AB the Skin,

ABCD the Bark.

QQQ the fimple Parenchyma.

HI a Ring of fpecial Vefiels.

PP common fap Veflels.

CDEF the Wood of three Years
Growth.

KLMN one Years Growth.

XXX great Infertions.

cut out at cd, as it appeared when

P O leffer between them, the black
Parcels between thefe Infertions
are the Wood, which is compofed
of minute Tubes (although it is
here reprefented in a Shade) in

which the dark Spots are the Air
Veflels.

EFG the Pith,

Fig. 485. exhibits a tranfverfe Slice of a Walnut Branch, and Fig. 486. a

microfcopick Picture of a Gore thereof

A B is the Skin.

ABCD the Bark.

RR the Parenchyma.

HRI two Rings of fpecial fap Vef-
fels.

D C common Lymphedués.

DCEF the Wood of four Years
Growth,

ddd the true Wood.

ABCD the Bark.

MMM the Parenchyma.

DLC the Lympheduéts.

HH Turpentine Veflels,

DCEF the Wood in which the

whence a Piece i k was cut, which is
trofcope, by Fig, 490. whereof
ABCD is the Bark.
AMB the Parenchyma.
HMI Balfamic Veffels.
L another Sort of fap Veflels in
Parcels.
KLCD Lympheduéts.

492,

cut out from ef, in which

KLMN one Year’s Growth.

Qd, Qd, part thereof whiter than
the reft, by the Mixwre of fap
Veffels, which are reprefented by
the tranfverfe Lines.

M N the great Air Vefiels.

ce, ce Parcels of leffer ones.

E F a Ring of other fap Veffels.

EFG the Pith.

At Fig. 487. is feen a Slice of a Branch of Pine cut tranfverfly, and at
Fig. 488. a magpified Piece of the fame cut out from g h,

white Spaces tending to the Center
fhew the Infertions.

EFG the Pith, the larger Holes
both in the Wood and Pith are

more Turpentine Veflels.

Fig. 489: reprefents a tranfverfe Section of a Wormwood-Stalk, from

exhibited as it appeared in the Mi-

DCEF the Wood in which the
dark Spots are the Air Veffels.

M M the Infertions,

R another balfamic Veflel

E FG the Pith,

Fig. 491. is a tranfverfe Seion of a Thiftle-Stalk, out of which at Im
Was cut a Piece, which is feen as it appeared in the Microfiope at Fig.

ABCD

- S —
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ABCD the Bark.
HI the Parenchyma.
ce a Sort of fap Veflels.
aa another Sort.

c ¢ Milk Veflels.
DCEF the Wood,
V'V the Air Vefiels,

Fig. 493. fhews a tranfverfe Secti

Of the Trunks of Trees.

tt more Lymphadudts.

{{ mere Milk Vefiels.

at Infertions.

EFG the Pith compofed of angular
Bladders, Bladders of T hreads, and
Threads of fingle Fibres.

on of Sumach Stalk, and Fig. 494 2

magpnified Gore thereof, which was cut out at no,

ABaa the hairy Skin,

A BCD the Bark.

HW 1 the Parenchyma.

DMC the common Lymphzaduéts.

KM L three Milk Vefiels.

HI another Sort of Lymphzduéts.
arched over the Milk Vefiels.

X X feems to be a third Sort of

Fig. 495. reprefents part of a Vine

Lymphaduéts.

D C EF the Wood,
the white Rays tending from M
to M are the Infertions.

YY the true Wood in which the
dark Spots are Air Veflels,

EF a Ring of Lymphadués.

EF G the Pith.

Branch cut tranfverly at A BG, and

at A BC, and alfo fplit half way down the Middle at GG B B, whereof

ABAB is the Skin.

ABCD, ABCD the Bark.

HHH fap Veflels in arched Parcels.

I the Parenchyma,

CDEF the Wood.

ddd the true Wood, in which the
dark Spots are the Air Veffels,

KK the Infertions.

EFG the Pith.

Between GG, FF, is thewn the Po-
fition of the Bladders in perpend-
cular Rows.

Between D D and BB is feen the fame
of the Bark ; and

Between FF DD is feen an upright
ISe&iun of the Wood and Air Ve

els.

EF a Ring of other fap Vefiels.

SEC

ey |

Of the Bark of Trees.

HE exterior Part of Trees is the Bark, and ferves them for a Skin o

Covering ; in general it is of a fpongy Texture, and by many I
Fibres, which pafs through the capillary Tubes whereof the Wood con
communicates with the Pith ; fo that the proper Nutriment of the Tr

being imbibed by the Roots, and carried up
fels of the Tree by the Warmth of the Soil, é¢. to the Top of the P
is ufually fuppofed to be there condenfed
own Gravity down the Veflels, which do the Office of Veins,

the Wood and inner Bark, leaving, as

through the fine arterial ;:;t,

the cold Air ; and returns by &
lying bcnvri:

it paffes by, fuch Parts of its _[1.111:i=thc
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Of the Bark of Trees. 199

the Texture of the Bark will receive and requires for its Support. That foft
whitih Rind or Subftance, between the inner Bark and the Wood, which,
Mr. Bradley thinks, does the Office of Veins; fome account a third Bark,
differing only from the others in the Clofencfs of ies Fibres; 'ns this
contains the liquid Sap, Gums, &e. found in Plants in the Spring and
Summer Months, It hardens by little and little, by means of the Sap it
tranfmits, and is imperceptibly canverted into the woody Part of the Tree.
There are few Trees but what have it ; yet icis fill found in lefs Quantity
as the T'ree is more expofed to the Heat of the Sun. It is here the Corrup-
tion of Trees generally begin ; whence thofe who fell and cut Trees ought
always to take Care to leave as lictle of it on as poffible. L 8

The Bark confifts of two Parts, the outmoft Skin and the main Body;
the Skin is generally compofed of very fmall Veficles or Bladders ; but as
the Plant grows, the Skin dries, and the Bladders fhrink up and difappear.
Amongft thefe {kinny Bladders are intermixt a Sort of woody Fibres, as in
Malloo, Nestle, Borage, Thiftle, and moft Herbs. .

The Skin of the Trunk is fometimes vifibly porous, as in the better Sort
of Walking Canes, Fig. 476. ABCD.

The main Body of the Bark alfo confifts of two Parts, the Parenchyma
and Veffels ; the Parenchyma is compofed of an infinite Number of fmall
Bladders, and the Veflels are very numerous ftanding in or near the inner
Margin of the Bark, and are always fap Veflels *.

The Properties of the faid Veflels are diftinguithed from one another in
the fame Plant, and in the feveral Species of Plants which Properties are
not accidental, but fuch as fhew the conftant and univerfal Defign of Nature.

For in the Figures 482, 484, 486, 488, the Veflels of the Bark are only
of two Kinds, which in the firft two feem to be roriferous + and Lymphe-
dufts (yer in all the four their Number and Pofition is very different.)
In Hazel, Fig, 484, they are but fews in Apples, Fig. 482, they are more,
and alfo in Pear, Plumb, Elm, &c. ftill more numerous. As to their Po-
fition in Hazel, the Lymphaducts or Veflels next the Wood, ftand in femi-
circular Parcels ; and in Holly they ftand in Rays, yet fo numerous and
clofe together as to make one intire Ring. In the Apple Branch, Fig. 482.
the Lymphazdu@s OO are radiated, they are alio radiated in the Pear and
Plumb, €9¢. In Hazel, Fig. 484. the roriferous Veflels HI, as Dr. Grew
calls them, make an intire Ring. In Apple, Fig. 482, they are neither
radiated nor make an intire Ring, but ftand in peripherical Parcels, much
after the fame Manner they ftand in Eim. In Afh the Veflels make two
Rings, the inmoft or Lymph=zducts confift in arched Parcels, and the out-
moft o roriferous of round ones ; whereas in the foregoing the Lymphz-
duéts are contiguous to the Wood, and the roriferous more or lefs diftant

*® Grew. Ana, Planty B 108, + Ibid. 109, T
I
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from the Skin ; here, on the contrary, the firft are diftant from the Wood,
and the latter contiguous to the Skin.

In the two next Branches, Fig. 486 and 488, the Veflels of the Bark are
alfo different in Number, Pofition, Size and Kind. In Pine they are lef,
and in Walnut more numerous ; as to their Pofition, the inmoft D C in Pin,
Fig. 488, compofe a radiated Ring, the utmoft are ftragling up and down
without any certain Order, In Walnut, Fig. 486, the inmoft D C make
alfo a radiated Ring, and the utmoft a double Ring H R [, not radiated but
of round Parcels: As to their Kind, they differ moft apparently from the
Diverfity of Saps thofe different Veffels contain ; which in the Bark of
Pine, Fig. 488. are alfo of two Sorts, the inmoft are Lymphaduéts, asin
the two former ; the outmoft are not Milk, but Gum Vefiels, or refinife-
rous, and ftand ftraggling or fingly abour the Bark ; all the clear Turper-
tine that drops from the Tree iffues from thefe Veflels, which are apparent
even to the naked Eye ; whereas thofe of the Lymphaduét are not to be
difcerned without the Affiftance of a Microfcope.

The two next Pieces of Branches are common Sumach, Fig. 494. and
common Wormwood, Fig. 490, which are remarkable for their having three
kind of Veffelsin the Bark, whereas the former have only two. Firft then
in common Sumach is a thick radiated Ring DM C of Lymphaeduéts, {tand-
ing on the inner Margin of the Bark contiguous to the Wood 3 thefe Veflels
exhibit their Lympha very apparently.  The fecond Kind of Veffels XX
compofe a Ring, and are fituate near the outward Margin of the Bark. Be-
tween thefe two Kinds ftand the Milk Vefiels K M L, each of which being
empaled or hem’d in by an Arch of roriferous Veffels.

The next-is a Branch of common Warmwesd, Fig, 490, in the Bark of
which are alfo three kinds of Vefiels ; firft there is a thin radiated Ring,
CDLK of Lymphadués, contiguous to the Wood, yet this Ring is not
entire, but made up of feveral Parcels ; which are intercepted by as many p&-
renchymous ones, inferted from the Bark into the Pith. The fecond Sort 0
Veflels K L, which feem to be roriferous, are fituate near the Middle of
the Bark, and ftand in arched Parcels ; thefe alfo compofe a Ring,

Beyond thefe Arches, and towards the outer Margin of ‘the Bark, ftand 2
third Sort of Veflels HMI, their Content is a- kind of ' a lguid, oleous and
vifeid Gum, which for its pleafant Flavour may be called an aromatick Bal-
Jam ¥, becaufe it perfectly affordeth whatever is in  the Smell or Tafte ©
Wormwood, being the Effence of the whole Plant, fo that they are in
Refpeéls analogous to the Turpentine Vefiels in Pine. :

The Structure of the Milk and Gum Veflels when viewed with the Micro-
Jeope, feem to be made by the Conflipation of the Bladders in the Bark, thit
15 to fay, they are fo many Chanels, not bounded by any Sides proper ©

* Grew An. Plants, p. 111,

them-
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themfelves, as a Quill thruft into a Cork, or as the Air Veflels in the Wood,
but by the Bladders of the Parenchyma * which are fo crowded up together,

8 to leave certain tubular Spaces throughout the whole Length of the
Bark.

One Difference between thofe Veflels juft defcrib’d, and thefe hollow
Tubes, &c. in the Pith, is this, that they are not originally formed with
the Pith; but are formed partly by the ftretching it undergoes from the
Dilatation of the Wood, and partly from the drying and fhrinking up of
its Bladders, and of their component Fibres; whereas the Veflels in the
Bark are many of them originally formed + therewith; and thofe which
fucceed them are not caufed by any Rupture as thofe in the Pith are, buc
from a regular Difpofition of the parenchymous Fibres, and Conftipation of
the Bladders thereof ; all which will appear very plain upon viewing the
three Figures 4775 4785 and 479. :

It has been before obferved, that the lignous or towy Parts of all Plants
are tubulary and that the Juices are conveyed the whole Length of the
Plant through an infinite Company of fimall Tubes.

Thefe very Tubes or Lymphaduis are likewife made up of other yet
much {maller Tubes, fet round together in a cylindrical Figure ; by which
alfo appears the admirable Smallnefs of thefe Fibres ; for there are fome
Lymphaduéts that may be reckoned 50 Times fmaller § than an Horfe-
hair, and that thofe minute Fibres are alfo compofed of other fuch Fibres,
but much fimaller, is not altogether improbable ; allowing therefore but 20
of thefe to compofe a Thread no bigger than one of thefe Lymphaduds ;
then one of thefe Fibres muft be 1000 Times fmaller than an Horfeshair.

They may be obferved in a very white and clear Piece of Afh torn care-

lengthways, and fometimes alfo in a very white Piece of Fir.

An the Eqgff Indies they manufaiture the Bark of a certain Tree into a
kind of Stuff or Cloth 3. it is fpun and drefs’d much after the Manner of
Hamp: The long Filaments which are feparated from it, upon beating and
fieeping it in Water, compofe a THread, of a middle Kind between Silk
and common Thread, neither fo foft or bright as Silk; nor fo hard or flat
@Hemp. Some of thefe Stuffs are pure Bark, and are called Pinafies,
Bambonnes, €5¢. In others they mix Silk with the Bark, and call them
Ginghams and Nillas ; the Fontalungees too, are part Silk, part Bark, and
e only ditinguifhed by being ftripped.

* Greww Ama. Plants; p. 113, + fbid, § fbid. p. 112,
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Of the Wood.

T HE next general Part of a Branch is the Wood which lies between
_ the Bark and Pith, it is compofed of parenchymous and lignous Parts ;
the parenchymous Part of the Wood in all Trees, though much diverfified,
is difpoled into many Rays or Infertions running between as many woody
Portions, from the Bark to the Pith.  Thefe Infertions are various accord-
ing to the feveral Sorts of Trees or Plants, in Pine, Fig, 488, and Worm-
wood, Fig. 4g0. they are not fo numerous as ip Sumach, Fig. 494. in the
Apple, Fig. 482, or in the Hazel, Fig. 484.

Thefe Itfertions do not run only through the Wood, but alfo fhoot out
beyond it into fome Part of the Bark, as in Elm, Sumach, Waermwoed, 8.

The Texture likewife of thefe Infertions is alfo various in 'Wormswood
and moft Herbs, they are manifeftly compofed 'of fmall Bladders, yet larger
in thefe than in Trees,

The Woed is likewife compofed of two Sorts of Bodies, that whichis
fri@ly woody, and the Air Veffels. The true #ood is nothing elfe but 3
Mafs of antiquated Lymphzdu@s, viz. thofe which are originally placed o
the inner Margin of the Bark ; for in that Place there annually grows a ne¥
Ring of Lymphaduéts, which by degrees lofing its firft Softnefs, is at ¢
latter End of the Year turned into a dry and hard Ring of perfe& Wi,
Whence it is evident that the Bark of a Tree is divided into two Parts, 2
diftributed two contrary Ways ; the outer Part falleth off towards the Skin,
and at length becomes the Skin itfelf. The outward Skin of a Tree is 0
originally made a Skin, but was once fome of the middle Part of the Bark
itfelf, which is annually caft off and dried into a Skin ; the inmoft Port%
of the Bark is yearly diftributed and added to 'the Wood, the parench]-
mous Part thereof makes a new Addition to the Infertions within the #/#
and the Lymphzduéts a new Addition to the woody Pieces between which
the Infertions ftand ; fo that a Ring of Lymphaduéts in the Bark this Y&
will be a Ring of Wood the next, and another Ring of Lymphadutts
of Wood fucceffively from Year to Year; fo in Fig. 482, of part of #
Apple Branch cut tranfverfly, three Years Growth, are reprefented in that
of Sumach, Fig. 484. one Year only is exhibited, and in that of Wals¥
Fig. ESFG are fhewn four Years Growth of Wood between the Letie
DCEF. - i

Here alfo may be obferved, that certain Parcels of Wood make eithc?
feveral fmall white Rings, as in Oak, or feveral white and crooked Parce
tranfverfe to the Infertions, as at DC, KL, &¢. in Walnut, Fig. 4.3_6-

" In the Branches of Fir, Pine, &c. arc a few Turpentine Veflels dsz"{f;
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up ‘and “down - the #%od. ' The Air Veflels’' with' the Infertions, and true
Wood altogether, make up that 'which is commonly called the Wood of
T Rea0. P00l 159 yilah

The Variety of ‘the Air Vefitls are many, with refpe@ both as to’ their
Number, *Size, ‘and Pofition,’ and are not to be found alike in'any two Sorts
of Plants whatfoever : As to their Number it is very great, in Apple, Ptar,
Hazel, &e¢. "but'in different Degrees, ‘they are reprefented by all the black
Spots in the Woed, in all the Figures before referred ro.

Their Sizes are as dulferent as the Trees to” which they belong, being at
lealt twenity Times bigger in Elmor Oak, than in Hoelly or Pear, &c.

Their Situation is allo' differefit: 'In Apple, Fig. 482. and in Walnut,
Fig, "&c. ‘they are fpread abroad in -every annual Ring; in others they
keep more in ‘the Compafs-of fome Line or Lines, either diametrical or pe-
ripherical. - In: Holly, &c. they are radiated or runin even diametrical Lines
between ‘the Pith and Bark, 3
“'Whether' the Air Veflels are irregular or radiated, Nature hath fo dif
pofed them), “as that many of them ftand always near the Infertions.

In 4 the Air Veflels ftand in Circles on the inner Margin of every
annual Ring, * Thefe Circles'are in fome very thick, as in 4/b and Barberry,
i fome thin, as Elm, &c. '

Their Form is fuch that they are never ramified, but continued from one
End of a Plant fmall or grear, quite through to the other End thereof.

As to their Texture they oftentimes appear to be unwreathed in Form
of a very fmall Plate, which alfo is not only of different Breadths in different
Plants, ‘and ufually broader in the Root than in the Trunk ; but alfo the
faid Veffels are oftentimes unwreathed, not in the Form of a Plate but of a
round Thread.  The Caufes of which Diverfity are principally three, the
Weftage of the Fibres of which the Air Veflels confift : “The Difference be-
tween the'faid Fibres, or between the Warp and Woof, and the different
Kinds of Wiof. '

By the Weftage of the Fibres it is, that the Vefiels oftentimes untwift in
the Form of a Plate ; as if a fin¢ narrow Ribband be wound fpirally, and
Edge to Edge, about a Stick, and then the Stick being drawn out, will
leave the Ribband in the Form of a Tube * and of one of thefe Air Vefiels,
for that' which upon the unwreathing of the Veflel feems to be a Plare, is as
It were a natural Ribband, confifting of a certain Number of Threads or
found Fibres, ftanding parallel as the Threads do in a Ribband ; and as in
4 Ribband fo here, the Fibres which make the Warp and run fpirally, do
Rot prow together, but are held in -that Pofition by other tranfverfe Fibres
which embrace them, and are in the Place of the Woof,

And as the faid Fibres are tranfverfly continved thereby making a Warp

® Grecv, An. Plan, ‘ﬂ 1y,
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and Woof, fo are they (as in divers Woollen Manufactures) of different
Bulk; thofe of the former being ftronger and bigger than thofe of the lat-
ter ; by which Means, as Cloth and Silk will ufually tear fooner one Way
than another ; fo here while the Warp or thofe Fibres which run  fpirally
are unwreathed, without breaking the fmaller ones which hold them toge-
ther, eafily tear all the Way, .

In the I{:IIowing Figures are thewn the Pofition of the Veflels in feveral
Sorts of Timber cut Length-wife and Crofs-wife as follows :

Fig. 507. reprefents a fmall Piece of the Wood of an Oak-Tres, cut
tranfverily, and of its natural Size ; and Fig, 508. A BC D, f(hews the fame
Piece as it appeared before the Microfcope when greatly magnified,” whereof
the Parts F F feemed to be brown dark Streaks, the Wood included between
the Spaces H I and K L, is the Breadth of that Circle which the Tree had
increafed in one Year. EE are the Cavities of very large 1 Air Veflek,
which run the Lengthway of the Tree. Thele large: Veflels are. compofed
of feveral fmaller Membranes, as may be fcen at Fig. 512. which reprefents
Eart of one of the aforefaid Air Veflcls feen length-wife, and as it appeared

efore the Magpnifier. _ i

The fecond Sort of perpendicular Veflels which. tend upwards, are feen
at ee, Fig. 508. and are alfo compofed of exceeding fine Skins, * in which
are feen fome Spots that in the Microfcope appear like Globules, asatON,
Fig. 511, which thews one of thefe fecond Sort of Veflels cur lengthwife.

The third Sort of thefe Veflels which run upwards, are extremely fmall
and in great Abundance, as appears throughout the whole Space HIKL,
Fig. 508. Thefe alfo are compofed of extremely fine Skins ; they are feen
length-ways between P Q, Fig. 511.

GGG,F 1& 508. are another Sort of Veflels, which run horizontally from
the Bark to the Pith : Thefe feemed to extend themfelves in Furrows, and
were crooked or bowed round the Knots, When the #%ed is cut lengih-
wife, thefe horizontal Veffels are cut acrofs, as at GG G, Fig, s11. The &
cond Sort of horizontal Veflels are greatly numerous, which when the Oak is
?gr length-wife, are alfo cut acrofs, and appear to the naked Eye
g, 513, '

Fig. 496. fhew a Piece of Elm cut tranfverfly as it appeared to the naked
Eye; and Fig. 497, a microfcopick Picture of the fame. AB, CD isthe
Breadth of the Ring the Tree had increafed in one Year. The fmaller
perpendicular Veffels are fituate between and joined to the larger, having
fmaller ones between them, as in Oak ; the Tubes here alfo are compofed
of fkinny Membranes, A C and BD, Fig. 497, are horizontal Veflels
feen lengthwife. Fig. 408, is an upright Setion of the Wood of Elw
magnified, in which GG fhews the exceeding fmall Veflels length-ways

* Lecwwen. Anat. & Contemp. Vol. 1. p. 3. HH
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H H is the Cavity of one of the great Vefiels, being full of Turpentine
Threads, or little Tubes, with black Spots curioufly wove together ; as at
Fig. 499.

gFig?goo. is @ {mall and thin Piece of Beach, cut tranfverlly, and Fig.
so1. reprefents the fame as it appear’d in the Microfeape. Its Length
between AB and D C is the Breadth of a Circle, of one Year's Growth.
The perpendicular Veffels in this Wood are of two, and the horizontal
Ones of three Sizes; of which thofe expreffed by E E, Fig. 501. are ex-
ceeding fmall ; in the upright Section, Fig. 502. thefe horizontal Veflels
are cut tranfver{ly, and thewn by HH, the fecond Sort of horizontal Vef-
fels are feen lengthwife, from D to A, Fig. 501. and a tranfverfe Section
of the fame Veffels are feen in the upright Section of the Timber, Fiz. 502.
atl, I, I, and at K K are feen the great perpendicular Veffels,

Fig. 509. reprefents a traniverfe Section of a fmall Bit of Black Ebony,,
greatly magnified, of which G, G, G, are the large upright Veffels,. K ?,
in Fig. 510. fhews one of thefe large Veffels cut lengthwife, and at Fig.
511, 1s feen another of a larger Sort, in which are many Streaks and Spors.
The fecond Sort of perpendicular Veffels are feen between A B, A B, and
the third Sort between C D, C D ; a fourth Sort are fquarifh, 4and included
between the fecond and third in the uprighe Section, Fig. 510. L L fhews
gc {malleft Veffels, and I, I, the tranfverfe Sections of the horizontal

NEs. i

Fig. 503. A B C D is a fmall Piece of Box, cut tranfverfly, and of the
fame Size to the naked Eye as the Piece of Ebony. This Wood alfo confifts
of large and fmall perpendicular Veflels intermix’d ; the large ones are com-
pos’d of Skins, and are full of extremely minute Particles, as may be feen in
the upright Section thereof at E E, Fig. 504. the Cavities of the leffer
Veflels are fhewn lengthways at FE. A B and C D, Fig. 503. are_hori-
zontal Veffels, running lengthways, and at G G, Fig. 504. 1s feen a trani-
verfe Se@tion of the fame. ; .

ABCD EF, Fig. 505. reprefents a tranfverfe Section of a fmall Piece
of Straw. A B EF is the fhining Bark, compofed of an incredible Num-
ber of exceeding fmall Veficles. G G G G_are Veflels, or rather Bladders,
having four, five, or fix Sides, and compofe the greateft Part of the Infide
of the §traw., H H H are fome of the before-mentioned Veffels, inter-
mixed with, or furrounded by a great Number of exceeding fmall Vefiels.
Ac F;? 06. the fame Veflels are feen lengthways in a perpendicular Sec-
ton Straw.

Se c.T




B A e gel
g . “Of the Path.

HE third general Part of 'a Branch is the Pith, being in Subftance
nearly allied to the Parenchyma in the Bark, and the Zufertions in the
Wood, %

s Size is various, not being ‘the fame in, any two Branches heére repre-
fented.” In Wormwood, Fig. 490i, and Sumach, Fig.'494. it 'is very
large. " 'In Pine, Fig. 488. and Walnut, Fig. 486. not fo large. In Ap-
ple, ‘Fig. 482. and. Hazel, Fig. 484, itis fmailer.” '

It is allo. remarkable, that the Bark and #oed in moft Plants increaf
yearly; ‘and the Pith, on the contrary, grows fmaller. :

The Pith, for the moft Pare, is furnithed with a certain Number of Sap
Veffels, which form a Ring round the Margin thereof. . They are numerous
and eqofpicyous in Walnut, Fig. 486. and in Fig, Pine, &c. and are of
diversKinds, bting Lymphzdudts in Walnuts, Lalteals'in Fig, and Refini-
férousin Pirte. ' !

“T'he'Parenchyma of the Pirb is compofed 'of Bladders the very fame with
thofe in"the Bark, and oftentimes’ in the Infertions within the Wood, only
thefe of the Pith are largeft, thofe in the Bark lefs, and thefe in the Infer
tions Teaft'of all, — TR - e
_The Bladders of the Pilh, tho’ always comparatively gredt, are of very
different Sizes, * Thofe of Thifle, Borage, &c. appear in"‘the Microfeop:
Tike the Cells of an'Hohey-Comb; the Bladders in common Thiftle and Borag,
are fp large 4s to contain” within_their horizontal Area, about twenty Blad-
ders of the Pith of Oak. ~“Wherefore one Bladder "in 95if#le "is at leaft an
hundred times bigger than another in Oak.” ~ " "

The, Shape of the PirbBladders admit of fome Variery, they are for the
moft Part round, yet oftentimes angular, as'in Reed Grafs, a Water Plant;
where they are alfo cubical ; inBorage, Thiftle, and ‘many others they are
pentangular, fexangular, and feprangular. :

As'to the Texture of thefe pitky Bladders, they are oftentimes compoled
of fmaller ones, as in Borage,” Bulrufb, 'dnd miany other Plants.

Whence it appears, ‘that as the Veffels of Plants, viz. the Air Veffels and
Lymphzdu&s are made up of Fibres, {o the Pith, -or the Bladders of which
the Pith confifts, are likewife compofed of Fibres, which is alfo true of the
Parenchyma of the Bark, and of the Infertions in the Wood, and even of the
Fruit, and all other parenchymous Parts of a Plant, and that the very Pulp
of an Apple, Pear, Cucumber, Plumb, or any other Fruit, is nothin_gﬁ'ff
but a Ball, of moft extreamly fmall tranfparent Threads or Fibres, erlllacdr
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together. in a different, but curious Manner, even all thofe Parts of a Plant,
which are neither formed into vifible Tubes, nor Bladders, are made up of
Fibres 5 and though it be difficult to difcover them in thofe Parts which are
the moft compaét and clofe, yet in the Pith which confifts of more open
Work, they are vifible ; and that in the Pith of a Buirufb, common 7biftle, &cc.
not only the Threads of which the Bladders, but alfo the fingle Fibres of
which the Threads are compos’d, may be diftinctly feen, when placed be-
fore the Microfcope. .

The Fibrofity of the Parenchyma is alfo vifible in fome Woods, being
interwove with the lignous Parts, and with every Fibre of every Veflel, as
in_very white 4/b or Fir may be difcover’d.

Whence it foliows, that all the Parts of a Plant confift of Fibres, of
which thofe of the Lymphzduéts run lengthwife, thofe of the Pith,
Infertions, and Parenchyma of the Bark horizontally, thofe of the Air
Veflels begin their Circuit horizontally, and continue it in Height or
lengthwife.

From what has been faid, there appears to be a great Similitude between
the Mechanifm of Plants and Animals, the Parts of the former feem to bear
a conftant Analogy to thofe of the latter ; and the Vegetable and Animal CE-
conomy feem to be both formed on the fame Model; for from the foregoing
Obfervations, and the Affiftance of the Microfcope,

Firft, the Root is found to be a fpongy Body, whofe Pores are difpoled
to admit certain humid Particles, prepared in the Ground.

Second, the #ood which confifts of capillary Tubes running parallel from
the Root. throughout the Stalk, (the Apertures of thofe Tubes are too mi-
nute to come under_the Cognizance of the naked Eye) thefe Mr. Bradiey
SP:ES arterial Veffels; it being through thefe that the Sap rifes from the

ot.

Third, befides thefe there are other larger Vefiels, difpofed on the Outfide
of the arterial Veffels between the Wood and  the inner Bark; and leading
down to the Covering of the Root, which he alfo calls venal Veffels, and
fuppofes them to contain thé liquid Sap found in Plants in the Spring,.

Fourth, the Bark being of a fpongy Texture, which by many little
Strings communicates with the Pith. .

Fifth, the Pith, or Pe&ten, which confifts of little tranfparent Globules,
f{-aincd together fomewhat like the Bubbles that compofc the Froth of

iquor.

Malpighi was the firft who obferved, that Vegetables confifts of two Sorts
of Veffels. 1. Thofe abovementioned, which receive and convey the ali-
mental Juices. 2. Trachee, or Air Veffels, which are long hollow Pipes,
wherein Air is continually received and expelled, i. . within which Tra-
chee he fhews all the former Series’s of Veflels are contained.

Hence
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Hence it follows, that the Heat of a Year, nay of a Day, of a fingle Hour,
or Minute, muflt have an Effe& on the Air, included in thefe Trackee, |, .
it muft rarify it, and confequently dilate the Trackeas whence alfo muft
arife a perpetual Spring or Force of Action to promote the Circulation in
Plants.

~ For by the Expanfion of the raches, the Veflels containing the Juices

are prefied 5 and by that Means the contained Juice is continually propel-
led, and fo accellerated ; by which fame Propulfion the Juice is continu-
ally comminuted and rendered more and more fubtle, and fo enabled to
enter Veflels ftill finer and finer ; the thickeft Part of it being at the fame
Time fecreted and depofited into the lateral Cells, or Loculi of the Bart,
to defend the Plant from Cold and other external Injuries.

The Fuice being thus conveyed from the Roor, to the remote Branches,
and even to the Flower ; and having in every Part of its Progrefs depofited
fomething both for Aliment and-Defence ; “what is redundant paffes out
into the Bark, the Veflels whereof are inofculated with thofe wherein the
Sap is mounted ; and through thefe it defcends to the Root, and thence to
the Earth again, and' thus is Circulation effe@ed.

Thus is every Vegetable atted on br Hear during the Day-time, and the
Sap Veffels thus are fqueezed and prefs’d, and the Sap protruded and raifed,
and at length evacuated, and the Veflels exhaufted in the Night again ; the
fame Trachea being contraéted by the Coldnefs of the Air, the other Veflels
are eafed and relaxed, and fo difpofed to receive frefh Food for the ner
Day’s Digeftion and Excretion.

The Juice being carried on to the Germs or Bud, is more concreted ; and
here having unfolded the Leaves, which being expofed to the alternate Ac:
tion of Heat and Cold, moift Nights, and hot corching Days, are alter-
‘l?tcly expanded and contratted y and the more on account of their reticular

exture.

By fuch Means the Fuice is farther altered and digefted, as it is further
yet in the Petala, or Leaves of the Flowers, which tranfmit the Fusce;
now brought toa further Subtility to the Stamina ; thefe communicate it t0
the Farina, or Duft in the Apices, where having undergone a farther Ma-
turation, it is thed into the Pi#lil, and here having acquired its laft Perfec-
tion, gives Rife to a new Friit or Plant.

Fig 514, and the four following Figures, reprefent the Struélure of the
woody Fibres and Lymphaduéts both in the Bark and Wood.

Fig. 514, fhews a fingle Veffel in the Bark of Flax; and Fig. 515. re-
prefents the fame Veflel as feen in the Microfeope; and greatly magniﬁﬂd)
whence it appears to be compofed of a great Number of other lignous Fi-
bres, with which alfo the Parenchymous are intermixr,

Fig. 516, exhibits a Parcel of the fame Veffels in the Wood of Fir, great-

ly magnified ; and at ay is feen the fame Piece of its natural Size. -
1 15
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Fig. 517, AB, thews a Lymph=duc, and Fig. 518, C, reprefents a
lactiferousVeefTel, both of which are furrounded with parenchymous Bladders,

and are greatly magnified.

Fig. 519, reprefents part of the Stalk of Sumach, fomewhat larger (and
more magnified) than that of Fig. 494, with feveral Breaks in it, to fhew
 the Contexture both of the perpendicular and horizontal Fibres ; in which,

as before,

AB aa thews the hairy Skin.

ABCD the Bark 'in which the Fi-
bresbb, cc, and dd, that hang
down therefrom areLymphazduéts,
one of which ddd, is compofed
of a great many other fmaller Fi-
bres.

H W the Parenchyma.

DMC the common Lymphzdués,

KML the Milk Veffels compofed
of Bladders.

HI another Sort of Lymphzduéts
arched over the Milk Veffels.

D CEF the Wood, from which the
Fibres ef, that hang down, are
fome of them the old Lympha-
dutts turned into Wood ; gh gh
are two Air Veffels in which che
wreathing thereof is plainly feen,
and from h to i is alfo feen Part
of the fame Veflels unwreathed.

OP is part of one of the Infertions
compofed of Bladders, and thofe
Bladders of Threads.

EFG is part of the Pith compofed
of thready or fibrous Bladders.

CHAP XXXVIIIL
Of Leaves.

S.E.C Tk

TH E Leayves of Ttees or Plants are full of innumerable Ramifications,
that convey the perfpirable Juices to the Pores for their Difcharge,
The Fibres of the Leaf do not ftand in even Lines from the Stalk, but al-
Ways in an angular or circular Pofture, and their vafcular Fibres or Threads
are 3, 5 or 7 3 the Reafon of their being in this Pofition, is for the more
€e&t Growth and greater Strength of the Leaf, as alfo for the Security of its
Sap. Another Obfervable in the Fibres of the Leaf, is their orderly Pofition,
fo as to take in an eighth Part of a Circle, as in Mallows, in fome a
Tenth, but in moft aTwelfth, as in Holy-Oak, or a Sixth, as in Syringa.
he Art of folding up the Lesves before their Eruption out of their
ms, &F¢. is incomparable both for its Ele and Security, viz. in
“k{hg up (fo as their Forms will bear) the leaft Room ; and in being fo con-
veniently couched, as to be capable of receiving Proteftion from the other
%1, or of giving it to one another, e. gr. firft there is the Bow-lap,
where the Leaves are all laid fomewhat convexly, one over another, but
10t plaited, but where the Leaves are not fo thick fet as to ftand in the .B:,m
Ee aps
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lap 5 there we have the Plicelure, onthe flaz Eap, as.in Rofestree, &e. To
thefe Di. Greew adds their various Foldings, which he calls by the Names of
the Deuplicature, Mulliplicature, the fore Rowl, back Rowl, and tre Row! or
ireble Rowl. !

To thele curious Foldings may, be added another noble Guard by the
Interpofition of Films, &'c. of which Dr. Grew faith there are about fix
Ways, viz. Leaves, Surfoyls, Interfoyls, Staks, Heads, and Mantlings.

The various Methods which, Nature takes to preferve the Leaves from
the Injuries both of the Ground and Weather are, wiz. the young Buds of
Ammi, at cheir firlt Eruption from the Ground, are couched, as Fern is
rowled inward ; each Bud, againit the Brace of the Stalk of the foregoing
Leaves, and molt exadtly inclofed in the Membranes thence produced. - Na-
ture hath generally provided them with another Protection, where the
- Stalks of the Leaves are fo long that they cannot lap over each other, the
Bottoms of the Stalksare expanded into broad Membranes, as. in Grozos-fos,
Doves-foot, Clover, Cranfbull, . Sinawberry, Harrow; &c. and fomenime
inftead of two Skins lapped over each other, one entire Skin is. produced
from the Stalk, in which, as within a Secundine, the Bud is fafely lodged,
which it gradually breaks open, in its Growth.

It is alfo obfervable in Dock, Sorrel, Bifiort, and all other Plants of this
Sort, with this Difference, that every Veil or Secundine is not here produced
from the Stalk of the Leaf ; whereas in the former every Bud hath one to
itfelf in thefe Plants, -every lefier-Leaf, together withits own proper Ve,
is always inclofed with the next_greater Leaf; in another common to them
both, and both thefe with the next in another, and fo on to the greateft.
The Orcbis, and other Plants of this Sort, have a double Sheath over all
The Buds of fome Herbs as Plantain, having no Hairs growing over them,
are covered with hairy Thrums, and the Nestle bath Baftard-leaves or
Interfoyls between Leaf and Leaf, for the Prefervation of its Stings..

Another Sort of Protetion is. feen, in white drchangel, and oti:r Plants
of a like Shape. In which the greater Leaves do alfo inclofe the lefier,
by a double fore Curl at the Bottom of every two great Leaves, which
embraces the lirtle under Bud, and fo keeps it clean and warm. ;

The Leaves of Onions are all Pipes one within another, having a fmall
Aperture about the Middle common to all of .them, even the moft minute
ones in the Center. ey .

As the Buds of common Sumach are exceeding tender, Nature appears in
a peculiai Manner folicitous for their Prefervation, being lodged within
the Body of the Stalk, as entirely as a Kernel is within an Apple; from
whence it is that the Bafis of every Stalk is extremely fwelled.

There are allo globular Excrefeencies, Spots, Hairs, Thorns, and Prickies.

Globulets are feen upon Orach, but more plainly. upon Bonus Heﬂfﬁﬂi-:;
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in thefe growing almoft. upon the vhole Plant, and being very large, are
by moft People taken Notice of ; bt the Micrafecope hath difcovered to us
that they are the natural and conftagt Offspring of very many other Plants,
they are of two Kinds' tranfpareny as upon the Leaves of Hyfop, Min,
Baume, 8cc. white on Germander, {age, 8c. Sometimes they appear like
a fine Powder upon the Leaf, thefdwere: firft white and tranfparent as in
Bears Ear. If this be licked of, |t will afford the Tafte of the effential
Content of the Plant. They freqently grow on both Sides the Leaf, yer
{fometimes, as in Ground Jvy, chiefly on the Back fide thereof, and in many
Plants where the Elder-leaves havanone, on the young Buds they are very
numefous, as in Corin tree, Sorrel/and others.

Spots are obfervable in St Folys-wort, Rue, Ground-Iyy, Pimperne] or
Anagallis, &c. when held up agaigft the Light.

Thorns are lfgnous and cortical,|the firft are fuch as thofe of Hawtborn,
fomewhat like thefe are the Spintts or: therny Prickles, upon the Edges
and Tops of divers Leaves, as Baperry, Holly, Thiftle, Furz, &c.

Cortical Thorns are fuch as thok of the Ra/berry-Bufb, being not, unlefs
in an invifible Proportion propagaed from the lignous Bedy. They are of
Ufe not only for the Protection df the Bud, but alfo for the Support of
the Plant. . -

The Ufe of Hairs on Leaves ar to preferve young Buds, not only from
the cold Air, but alfo from teo. much wet, which if it were contiguous
would often rot and dry them. But being made to ftand off in Drops,
at the Ends of the Hair, does nof hurt but refrefh them. Thus we fee by
the Afiiftance of the Microfcope, that Nature oftentimes makes the meanelt
Things fubfervient to the beft Ends.

SeicT 'IL
Of the Parts and Texture of the Leaf.

T HE firft Part which here prefents itfelf is the Skin, a fmall Bit of which
being ftripped off the Leaf, and laid upon the Objeét carrying Glafs
R, of Fig. 2. or held between the Nippers, and then placed before the
Microfcope, will appear to conlift of parenchymous and lignous Fibres, all
very curioufly and admirably interwoven, as in Flag, Tulip, &.

From hence it is eafy to conceive;: ehat'the Skins of all Plants (as well
as thofe of Animals) are perfpirable between the feveral Fibres of which
they confift, - formed into. feveral Orifices; ! cither for the better Avolation g’;
ﬁlﬁ'ﬂuuus Sap, or the Admiffion of ‘Air; thefe Orifices are not in all Leavg
alike, but: varied in Bignefs, Number, Shape and Pofition, and are the

Caufe of the Glofs on the Upper-fide of the Leaves, the Backfide having
none of them, 31 .4

Eea Next
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Next the Skin lies the pulpy Parvdf the Leaf, called the Parenchymas
being compofed of an incomparable Number of lictle cylindrical Fibres,
which are in moft Leaves wound up hto minute Bladders, bue generally
more vilible in the Stalk than iin the Body of the Leaf. In fome Leaves,
as in Borage, Fig. 520 the greater Bladders are made up of lefler ones, and
in fome others thefe parenchymous Fibies are all drawn up clofe together.

The pithy Part in the Stalk, and almeft up to the Top of the chief Fibre,
in many Leaves is tubular, even whilft they are yet young and fappy, as in
Sweet Cervil, Hemlock, Endive, Cichow, Lampfana, Dandelion, Burdock,
Daize, Scorzeméra and others, and fomeiimes the faid pithy Part is opened
into feveral pithy Pipes; the Fibres alfoof the Leaf, which is vifible’to the
naked Eye, are compofed of Sap and Air Veffels. Their Pofition is various
and regular, not only in the Body of the Leaf, but likewife in the Stalk,
as in the Stalk of a Mallow-leaf, Fig. 521. they ftand in fix oblong Parcels
of equal Size, and in a Circle near the Crcumference. In Dandelion, wild
Clary, and in Borage, Fig. 522. they ftand in five Parcels.

In the Body of the Leaf, befides the Pofitions of the fibrous Strings,
there is one in particular which runs reund the Edge of the Leaf in all
Plants; but can hardly be well difcover’d without ftripping off the Skin of
the Leaf. The Continuation of the Veflzls feem to be ramified, and feems
alfo to be inofculated. '

Thele Trachee or Air Veflels are vifible, and appear very pretty in the
Leaf of Scabious, ‘or the Vine, by pulling afunder fome of its principal Ribs
or great Fibres; between which may be feen the fpiral Air Veflels (like
Threads of a Cob-web) a little uncoyled, as reprefented by Fig. 523. which
fhews a Piece of a Vine-leaf, wherein thefe Veffels were drawn out and a
little magpified, and at a, the fpiral Circumvolutions are reprefented as they
appear’'d in the Microfcope when greatly magnified, and as they ftand in-
tire within the Wood ; and at b, is feen one a little ftretched.

Mr. Leenwenbock tore a Leaf of Bax toPieces, called Palma Cereris, that
he might the better examine it, and computed one Side thereof to contain
172090 Pores, and as the other Side muft confequently have the fame
Number, the whole Pores in a Box-leaf will be 344180.

S E e I,

: Of Rofemary-Leaves.

I i‘lG. 524. reprefents a fmall Part of the Underfide of a Rofemary-leaf,®
- whereof A B fhews Part of the Upper-fide which was doubled over,
and gonfilted of a fmooth fhining Subftance, but its Under-fide appearcd

L
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in the Microfeope like a Thicket of Bufhes, amongft which were 2 great Num-
ber of round Balls, exaétly globular, and afford‘a very agreeable Profpect.
he Back-fide of a Rofe-tree Leaf, but efpecially of a Sweet Briar leaf,

looks diapered with Silver.

The Back of the Leaf of Englih Mercury * looks as if rough caft with
Silver, and all the Ribs fet round with white tranfparent Balls,

A Leaf of Rue looks full of Holes like an Honey-Comb.,

A Sage-leaf is taffeled with white Silver Thrums, and one or two Cryftal
Beads, or Pendants, faftned to every Knot.

0 N
Of Stinging- Nettles.

A Nettle is a Plant known almoft to every body, there being very few

but what have fele as well as feen it ; but how the Pain is fo fuddenly
~ Created, and by what Means continued, we muft have recourfe to the Mi-
crofcope for our Information, and that will if almoft any Part of the Plant
be on, fhew us the whole Surface thereof to be very thick fet wich
fharp Points, that penetrate the Skin when touched, and occafion Pain,
Heat, and Swelling ; they are reprefented in a fmall Part of the Leaf as
they appear in the Microfcope, by Fig. 525. at A B, confifting of a rigid
ollow Body tapering from B, till it terminate in the moft acute Point ima-
gnable, being exceedingly clear and tranfparent. At the Bottom of this
Cavity Jies a minute Bag B, containing a limpid Liquor,+ which, upon the

Touch of the Prickle, is fquirted through the little Orifice, and if it
enters the Skin, produces the before-mentioned Mifchiefs by the Pungency

15 Salts,  C D fhews one of the chief Fibres of the Leaf, from whence
the Stings proceed.

The other Parts of the Leaf or Surface of the Nettle have very little
Confiderable, but what is common to moft Plants, as the Ruggednefs, In-
denting, and Hairinefs, and other Roughnefles of the Surface, on the Oue-
fide of the Plant,

- Js K5, e v A8
Of Cowage, or Cowitch.
T HERE is a certain Down of a Plant, brought from the Eaft-Indies,

& Which grows on a Kind of hairy Kidney Bean §. The Pods about
fee Inches long, refemble a French Bean, and are cover’d with this Down

® Pow. Mi. 0b. p. so. + Hook's Mi. p. 143. § Ibid. p. 146,
2 or
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or Hair, which is very {tiff for its Bignefs, and caufes Pain, and Inflamma-
tions, if rubbed on any Part ; and when viewed by the Microfcope, - this
Down appears to be 2 Multitude of pointed Thorns exquifitely. fharp.

001 S woeiy Vik
Of the Texture of the Leaves of Sea-Heeds.

T is a Plant which ‘grows upon the Rocks under Water,. increafing and
] {preading itfelf into a great Tuft, which is not only handfomely
branched into feveral Leaves 3vbut its whole Surface is cover’d over with 2
curious Kind of carved Work, * tonfifting of a Multitude of very fmall
Holes, ranged in the neateft and moft delicate Ordér; a fmall Picce there-
of is reprefented as it appear’d in the Microfcope, at Fig. 526.

G H A P XXXIX.
Of Flowers.

Flower is that Part of .a Plant which contains the Organs of Generi-
_ tion, or the Parts neceffary for the Propagation of the Kind.»
.. It 1s 2 natural Produétion, which precedes the Fruit, and yields the Gran
or Seed. : y e

Their Struéture is fomewhat various, though the Generality, according®
Dr. Grew, have thefe three Parts entire, the Empalement, the Foliation, and
the Attire. '

.. Mr. Ray reckons, that every perfe& Flower hasthe Petala; Stamina, /
pices, and Stylus, or Piffil ;. fuch as want any of thefe he deems imperfed
Flowers. :

In moft Plants: there is a, Perianthium, Calyx; or Flower Cup, of 2
ftronger Confiftence than the Flower itfelf, and defigned to {trengthen and
preferve it. : - :

Flowers;, whofe Petala are ftrong (as Tulips) have no Calyx 5 Carnatons,
whofe Petala are long and flender, have an Empalement of one Pit:‘::t:;_““j
others as Kwap-Weeds, have it confifting in feveral Pieces, and in diveP
Rounds, and all with a counterchangeable Refped to each other, for ¢
grear:;r Strength and Security of themfelves and the Petala, &c. they
include.

The next is.the Foliation, as. Dr: Grew, the Petala, or Folia, ias Mr. R/
and others; in thefe, not only the admirable Beauty, and luxuriant Colov®
are obfervable, but alfo their curious Foldings, in the Calx before theéir E¥

* Hook's Mi. p. 140.
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panfion, of which Dr, Grew hath thefe Varieties, vi2., the Clofe Couch, as:
n Rofes, and feveral other double Flowers 3 the Concave-Couch, as in Bla~
taria 3 Flora alée, the fingle Plait, as in Peafe-Bloffoms ; the double Plait,
as in Blew-bottles, &, the Couch and Plait together,. as in -Marigolds,
Daszes, &e. - The Rowl, as in Lady Bower ; the Spire, as -in Mallows ;
and laftly, the Plait and Spire together, as in Convolvulus Doronici Folio.

As to the Sramina with their Apices and Stylus (called the Awire by Dr.
Grew) they are admirable, whether we confider their Colours, or their
Make, but efpecially their Ufe, if it be as Dr. Grew, Mr. Ray, -and others
imagine, namely, as a Male Sperm, to impregnate and fruétify the Seed ;
which Opinion 1s corroborated by the ingenious Obfervations of Mr. Samue!
Moreland, viz,

All Flowers, in general, or at leaft the greateft Part of them, are fur-
nilhed with Chives, Tops, and Piftils,

The Farina, or fine mealy Powder, which is at.its proper Seafon, fhed
out of thofe, Thecae or Apices ; Seminiformes, which grow at the Top of
the Stamina, does in fome Meafure perform the Office of a Semen Mafeuli-
num, by dropping upon the Outfide of the Uterus or Vafculum Seminale,
and impregnate the included Seed, &c. But Dr. Moreland was of Opinion, '
that the Seeds which come up in their proper Involucra, are at firft, like the
unimpregpated Ova of Animals ; * that this Farina is a Congeries of feminal-
Plants *, one of which mufk be conveyed into every Ovum, before it can
become prolifick. That the Stylus, as Mr. Ray, or the upper Part of the:
Piltulum, as Mr. Tournefort calls it, is a Tube defigned to convey thefe fe-
minal Plants into their Neft in the Ova; and that there is fuch a valt Provi-
fion made thereof, becaufe of the Odds there are, whéther one of fo many .
hall ever find its Way into, and thro’ fo narrow a Conveyance. ) yisils

For in the Corona imperialis, where the Uterus or Vafculum Seminale of the -
 Plant ftands upon the Centre of the Flower, from the Top of which ftands ;
the Stylus 5 the Vafeulum Seminale, and Stylus together, reprefenting a Piftil«
lum; round this are planted fix Stamina 3 upon the Extremities of each of
thefe are Apices, fo artfully fixed, that they turn every Way with the leaft
Blaft of “;;nd, being in Height almoft exactly equal. to: the Sty/us, abouc
which they play, and which in this Plant is maniteftly open at Top ; it is
hollow all the Way, and upon the Top of the Stylus there is a Sort of Tuft,
confifting of pinguid #illi, fuppofed to be placed there to catchand detain -
the Farina, -as it flies out of its Thez ; and that the Rain either wathes it; or
the Wind fhakes it down the Tube, till it reaches the Vafculum Seminale.. . .|

In the Caprifolium or Honey Suckle, there rifes a Styius, from the:Rudis. |
ments of a Berry, into which it is inferted, to the, Top. .of the. monopeta-!

Flower ; from the Middle of which Flower are fent forth feveral Sta-

* Phi. Tranf, No.283.
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mina, that fhed their Farina off the Cafes, upon the Orifice of the Stylus,
which in this Plant is villous of tufted, upon the fame Account as the for.
mer 1s. i

In Allium or common Garlick, there arifes a tri-coccous Uterus, or Seed-
Veflel, in the Center of which is inferted a fhort Stylus, not reaching fo
high as the Apices, which thus overtopping it, have the Opportunity of

fhedding their Globules the more eafily into its Orifice ; for which Reafon
there is no Tuft on this as on the former, to infure its Entrance, that being
provided for by its Situation jult under them.

From whence we conclude, that where a fine Powder is curioufly prepa-
red, carefully repofited, and fhed abroad at a peculiar Seafon, where there
is a Tube planted in fuch a Manner, as to be fit to receive it, and fuch Care
i difpofing this Tube, that where it does not lie dire@tly under the Cafes
that fhed the Powder, it hath a peculiar Apparatus at the Extremity to in-
fure its Entrance, fo that nothing can be more genuinely deduced from
any Premifes ; than it may from thefe, that this Powder, or fome of
it, was defigned to enter this Tube; if thefe Stamina had been only
cxcretory Ducls, to feparate the groffer Parts, and leave the Juice defigned
for the Nourifhment of the Seed the more referved, what Need was there
to lodge thefe Feeces in fuch curious Repofitories? They would have been
convey'd any where, rather than where there was fo much Danger of their
dropping into the Seed-Veffel again, as they are here. Again the Tube over
the Mouth of which they are fhed, and into which they enter, leads a-
ways diretly into the Seed-Veffel ; to which may be added, that the
Tube always begins to die, when thefe Thece are emptied of their Con-
tents 5 if they laft any longer, it is only whilft the Globules which enter at
their Orifice, may be fuppofed to have finithed their Paffage ; nor can we
expect a more convincing Proof of thefe Tubes being defigned to convey
thefe Globules, than that they wither when there are no more Globules to
be conveyed!

In leguminous Plants, if the Petala of the Flower be carcfully taken off,
the Pod or Siliqua may be difcovered, clofely cover’d with an involving
Membrane, whick about the Top, feparates into feveral Stamina, each be-
ing fraught with its Quantity of Farina; and thefe Stamina bound clofe up-
on theBrafh, which is obfervable at the Extremity of that Tube, which here
alfo leads to the Pod; it does nor indeed ftand upright, but bent fo as to
make almoft a right Angle with it: In Rojes there ftands a Column confift-
ing of feveral Tubes, clung elofely together, tho’ eafily feparable, cach
leading to its peculiar Cell, having the Stamina in great Numbers planted
all round.  In Titkymalus or Spiirge, there arifes a tricoccous Veflel, that,

whillt it is fmall and o net eafily difcernable, Jies at the Bottom, ik it is
impregnated ; but afterwards it grows up and ftands fo high upon a tll
Pedicle of its own, as would incline one to think, that there was to gc no
om-
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Communication between this and the Apices, which he fees dying below.
In Strawberries and Rafberries, the Hairs which grow upon the ripe Fruit
are fo many Tubes, each leading to its particular Seed; and thercfore we
may obferve, that in the firft opening of the Flower there {tands a Ring of
Stamina within the Petala; and the whole inward Area appears like a lictle
Wood of thefe Hairs or Pulp, which when they have received and con-
veyed their Globules, the Seed fwells and rifes in a carnous Pulp.

Fig. 527. reprefents a yellow Lilly. A, the Top of the Piﬁil or Tube,
at which the feminal Plants are fuppofed to enter, and through which they
are conveyed to the unimpregnated Seeds in the Seed-Veflels; bb the
Apices Semini-formes, which when open, fhed that Powder which enters
the Tube at A ; C the Place of the Seed-Vefiel at the Bottom of the Tube,
the Tube and Veflel itfelf being concealed under the Leaf in this Figure.

Fig. 528. reprefents the Siligua in a Flower of a Pea kind, E the Tube
which arifes from the Siligua, and conveys the Plants thereto ;. F the mem-
braneous Coat which involves the Siliqua laid open; gggg the Apices,
which before the membraneous Tegument is laid open, appear to rife from
its Edges, and by the Petala of the Flower are kept clofe upon. the Orifice
of the Tube, that they may conveniently fhed their Farina into it. :

Hence we learn from the general Structure of the Flowers of Plants,
though diverfified infinite Ways, that fome have no fenfible Pittil, others
no Stamina, others have Stamina without any Apices ; and what exceeds
all the reft, fome Plants have no Flowers. .
~ Mr. Bradley obferves, that at the Bottom of the Piftil of the Lilly, there
is 2 Veflel which he calls the Uterus, or Womb, wherein are three Ovaries
filled with little Eggs, or Rudiments of Seed, which, fays he, always decay
and come to nothing, unlefs impregnated by the Farina of the fame Plant,
or fome other of the fame Kind.

It is this Farina or Duft falling out of the Apices on the Piflil, feecundi-
fies the Grain or Fruit inclofed therein ; and hence they call it the Farina
fecundans,  Thus the Farina fhould be the male Part of the Plant, and the
Pitil the female.

‘The Fruit is ufually at the Bafis of the Piftil, fo that when the Piftil falls
with the reft of the Flower, the Fruit appears in its Stead. The Piftil is
frequently the Fruit itfelf, but ftill they have both the fame Situation in
the Center of the Flower, whofe Leaves difpofed around the little Embrio,
only feem deftined to prepare a fine Juice in their litle Veflels for its Sup-
port. Mr. Bradley imagines their Ufe to be only to defend the Flower.

The Difpofition of the Piftil, and the Apices about it is always fuch, as
that the Farina may fall on its Orifice ; it is ufually lower than the Apices;
and when we obferve it to be grown higher, we may conjecture the Fruit
has begun to form itfelf, and has no further Occafion for the male Duit,
Alfo, as foon as the Work of Generation is over, the male Parts, m’E‘"b‘i"
Ff with
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with the Leaves, fall off, and the Tube leading to the Uterus begins to
fhrink. Nor muft it be omitted, ‘that the Top of the Piftil is always either
covered with a Sort of Velvet Tunicle, or emits a gummy Liquor, the bet-
ter to catch the Duft of the Apices. In Flowers that turn down, as in the
Acantbus, Cyclamen, and the Imperial Crown, the Piftil is much longer than
the Stamina ; that the Duft may fall from their Apices in fufficient Quantity
thereon. :

“This Syftem favours much of that admirable Uniformity found in the
“Works of Nature, and carries ‘with it all the feeming Chara&erifticks of
“Truth. Mr. Gesffroy fays, that the Plant is vendered barren, and the
Fruits pbecome abortive, by cutting off the Piftils before the Dult could
&m;;;cfgna:c them, which is fince confirmed by other Experiments of Mr.
Bradley.

In many Kinds of Plants, as #illew, Oak, Pine, Cyprefs, MulberryTrec,
&c, the Flowers are fterile, and feparate from the Fruit; but then they
have their Stamina and Apices, which may eafily impregnate the Fruis,
which are not far off. '

There is fome Difficulty in reconciling this Syftem to a Species of Plants,
which bear Flowers without Fruits, another Species of the fame Kind
and Name, which bear Fruits without Flowers; hence diftinguifhed into
Male and Female 4 of which Kind are the Palm-Tree, Poplar, Hemp, Hops,
&c. for how fhould the Farina of the Male here come to impregnate the
Seed of the Female, MTr. Tournefors imagines, that the fine Down always
found on the Fruit of thefe Plants, may ferve inftead of Flowers, and do
the Office of Impregnation’; but Mr. Geoffroy rather takes it, that the Wind
doing the Office of a Vehicle, brings the Farina of the Males to the
Females. 3

For the Manner wherein the Farina fecundifies, Mr. Geoffroy advances
two Opinions, 1. That the Farina' being always found of a fulphurous
Compofition, and full of fibtile penetrating Parts, falling on the Piftils of
the Flowers, there refolves, and the fubtilelt of its Parts penetrating the
Subftance of the Piftil and young Fruir, excite a Fermentation fufficient £
open and unfold the young Plaxs, contained in the Embrio of the Seed; In
this Hypothefis the Seed is fappofed to contain. the Plant in Miniature, only
wanting a proper Juice to unfold its Parts and make them grow.

-"The fecond Opinion is, that the Farina of the Flower is the firft Germ, 0
Bud of the new Plant, and needs nothing to unfold it, and enable it to grow
but the Juice it finds prepared in the Embiio’s of the Seed. ;

“The Reader will here obferve, that thefe two Theories of vegetable Gent:
ration, bear a riét Analogy to thofe of Animal Generation, viz. either thit
the young Animal isin the Semen Mafeulinum, and only needs the Juice ©
'the/Macrix to cherith and bring it forth, or that the Animal is contained 1
thie Female Ovamy and peeds only the Male Seed to éxcite a Fermentam;;-r
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Mr. Geoffroy takes the proper Seed to be in the Farina, becaufe the beft
Microfcopes do not difcover the leaft Appearance of any Bud in the little Em-
brio’s of the Grains, when examined before the Apices have fhed their
Duft. i

In leguminous Plants, if the Leaves and Stamina be removed, and the
Piftil, or that Part which becomes the Pod, be viewed with the Micro-
feope, ere yet the Flower be opened, the little green tranfparent Veficule,
which are to become the Grains, will appear in their natural Order, but ftill
fhewing nothing elfe but the mere Coat or Skin of the Grain.

If the Obfervation with the Microfcape be continued for feveral Days
fucceflively, in other Flowers as they advance, the Veficula will be found
to fwell, and by Degrees to become replete with a limpid Liquor; where-
in when the Farina comes to be fhed, and the Leaves of the Flower to fall,
we obferve a little greenifb Speck, or Globule, floating about at large. At
firft there is no Appearance of Organization in this little Body; but in Time,
as it grows, we begin to diftinguith two little Leaves like two Horns. The
Liquor infenfibly diminifhes as the little Body grows, till at length the Grain
becomes quite opake ; when upon opening it, we find its Cavity filled with
a young Plant in Miniature, confifting of a Plumula, Radicle, and Lobes.

The Tops or Apices fometimes ftand eret above their Chives or Sta-
mina, as thofe in Lark-beel, but generally hang a little down by the Mid-
dle like a Kidney Bean, as in Mallows, they have for the moft Part a double
Cleft, tho’ it is in fome fingle, from which they difburfe their Powders,
which ftart out, and ftands upon the Lips of the Cleft, as at Fig. 524.
which reprefents one of the Apices of the Flower of St. Fobn's Wort mag-
nified,

The Particles of thefe Powders altho’ like Meal or Duft, yet if viewed
thro’ a Microfcope, they have all of them very curious and regular Forms.
In Dog's-Mercury and Borage they are extreamly fmall, but in Mallows
fairly vifible to the naked Eye. In fome Flowers thefe Powders are yellow,
asin Dogs-Mercury, Goats Rue, 8&c. And in fome of other Colours, but
in moft they are white 3 thofe of yellow Henbane are very elegant, being to
(t:hc naked Eye as white as Snow, and in the Microfcope as tranfpafent as

ftal.

l-:’r'I'h.: Tops or Apices which contain theFarina, are for the moft Part either
white or yellow, fometimes blue, but never red, whatever Colour the
Flowers be of, They differ in Pofition, fometimes ftanding double upon one
Chive, as in Toad-Flax, Snap-Dragon, 8c. In fome they are faftned to their
Stamina at their Middle, as in Spanifb Broom, Hy[fop; Scabeous, Beben, &c.
in fome eret, as in Clematis, Aufiriaca, Ladies Looking-Glafs, RapeCraw-
Joot, &c. Coded Arfinat hath no Chives, but ftand upon a large Bafe.

Their Number are alfo different, in great Celandine, Rofe, Rape-Crow-
Joot they are numerous ; in great Plantain, and fome other Herbs, much

Ff2 more
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more confpicuous than the Foliature itfelf. In Germander Chickweed, they
are always two, and no more ; in fome they follow the Number of the
Leaves, efpecially in the Number five ; as in Blattaria, black Hewbane, &c.
In Stichwort and Lychnis [ylveftris they are ten, juflt double to the Number
of Leaves.

Their Shape is different, and always very elegant, wich great Variety.
In Borage, like the Point of a Spear; in Blataria, like an Horfesthoe; in
Clematis like a Spatula, wherewith Apothecaries ‘make their Mixtures : In
Mallow like a Head-roll; in Hyfop they have one Cleft before, in Blattaria
one round about's in #Water Betony one at the Top 3 in Scabious they have
a double Cleft, one on each Side; :

In Colocynthis the Farina is not contained in feveral Thacae or Apices
{tanding upon Chives, but is all of one entire Part, like a thick Column in
the midit of the Flower, having feveral little Ridges or Furrows  winding
. from the Top to the Bottom round about, in the Middle of each of which
runs a Line, where the Skin, after ‘fome Time, opens into two Lips, and
prefents the globular Particles contained in the Hollow of every Ridge.

But where the Seeds are contained in the Apices, a Stilus or little Column
ftands upon the Top of the true Seed-Cafe, which is alfo regularly and va-
rioully figured. . In Bind-weed it bath a round Head like that of a great
Pin. In the common Bell, St Fobnwors, &ec. it is divided into three Parts. In
Gerarium into five; in Afarum into fix, fometimes the Head is fmooth,
and in others it is befet with little Thorns, as in Fyofeyamis. ]

The Piftil is a little upright Part in the Middle of the Calx, or the
Leaves of Flowers, called allo the Style.

Itis an effential Part of a Flower, and the principal female Organ of
Generation, it being in this that the Seeds or young Plants are formed. It
arifes from the Pedicle of the Flower, or the Center of the Calx, and at
length becomes the young Fruit, which is fometimes hid in the Calx, and
fometimes quite out, _ .

Its Figure is very different in different Flowers 3 in fome it is a little
Stalk, which enlarges at the two Ends, in others a3 mere Stamen or Thread,
fometimes it is round, fometimes fquare, triangular, oval, &e.

Almoft all Pittils are furnifhed at Top, either with fine Hairs, or little
Filaments difpofed in Plumes, or are befet with little Veficles full of a glu-
tinous Juice. ! : :

Some Flowers have feveral Piftils, or rather the Piftils terminate in fe-
veral Branches, which have their Rife from as many young Fruits, or as
many Capfulz containing Seeds. . ;

Whatever Form the Piftils are in, they have certain Apertures at their
Top;, or Clefts, continued their whole Length, to the Bafe or Embrio of
the Fru, i

The Seed Veffels confifts fometimes of two, and for the molt pain'tt|I of
: three
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three Pieces ; for which Reafon they are called Suits, as at abed .
Fig. 52%.

gT[‘l;j: ::urer Part of each Suit, according to Grew, is its Fioret, whofe
Body or Tube is divided at the Top (iike that of a Cowllip) into five
Leaves as at b, which forms a Flower in Miniature, and is all the Flower
in many Plants, as Mugwert, Tanfie, &c. Upon the Expanfion of the Flo-
ret, the next Part c, of the Suit begins to appear from within its Tube, which
may be called the Sheath (with refpect to that within it). This Sheath ina
fhort Time divides at Top, through which Aperture the Blade d difplays
itfelf. ‘This is the third Part of the Suit, and terminates in a forked Point,
abour which appears little Globules,

In fome Flowers every one of the before:mention’d Florets is encompaffed
with an Hedge of Hairs, and every Hair branched on both Sides, almoft
like a Sprig of Fir, as at cd in golden Rod, Fig. 520. which fhews one of
the Suits thereof as it appeared in the Microfeape, in which at e is the little
Column or Blade that contains the Farina, which is alfo feen by itfelf at F.

The Bafe of the Floreris generally cylindrical, but fometimes fquare, as in
French Marigold, at a, Fig. 531. and the Leaves thereof, which for the moft
part are fmooth, in the fame Flower are all over hairy. The middlemoft
of the three Parts or Sheath b, is ufually faftned to the Top, or clfe at the
Bottom of the Floret, and is rather indented than parted into Leaves : The
Surface feldom plain or even, but wrought into five Ridges and as many
Gutters, running almoft parallel from Top to Bottom.

The inmoft Part or Blade runs through the Hollow of the two former
as at a, Fig. 531. and is faftned with the Floret to the Convex of the Seed
Cafe ; the Head and Sides of this Part is always befet round about with
Globulets,  In fome growing clofe o the Blade, as in common Marigold ;
and in the French Marigold, as at Fig. 532. and others, upon little flender
Stalks. Thefe, as the Blade fprings up from within the Skeatb, are rubbed
off and ftands like a Powder upon them both. - In fome, as in Chicory, they
feem to grow within-fide the Sheach, as will appear if it be fplit * with a fmail
Pin, as alfo in Knapweed they are very numerous,

The Head of the Blade is always divided into two, and fometimes into
three Parts, as in Chicory, Fig' 533. which gradually cur} outwards afer
the Manner of Scorpion Grafs. '

This Defcription agrees principally to the corimbiferous Kind, as Tanfy,
Camomilc, &¢. but in Scorzonera, Chicory, Fig. 533. Hawk-weed, Moeufe-ear,
and all the intibous Kind, with many more. The Fiftil is feparated from the
Foliature, fo as to ftand alone therein, every Leaf a bc of the Flower having
a Piftil of its own ; for which Reafon the Bafe of each Leaf is formed into
a little Tyube a, Fig. 533. that inclofes the Piftil, which commonly confifts of

® Grew An. Plants, p. 170.
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o Sheath and Blade e the Leaf itfelf anfwering to the Floret in other
Flowers. The Blade (or rather Stamina) is feen drawn out of its Sheath at
f & of the fame Figure, and at g the Head of the Blade is open’d into three
Parts, which are full of thofe globular Particles before-mention’d.

The Time in which the Flower is generated, is hardly any where, if at all
raken Notice of among fo many Obfervers of Plants. It is therefore to be
remarked, that all the Parts of the Flower in all Flowers, are perfectly fi-
nithed long before they appear in Sight, ufually three or four Months, and
in fome fix. And that in Perenial Plants, thofe Flowers which appear in
any one Year are not formed in that, but were a&ually in Being and intire
in all their Parts the Year before. The Flower of Mezerom, which opens
in Yanuary, is intirely formed about the Middle of Auguft in the foregoing
Year ; at which Time, if the green Leaves of the Bud be carefully removed,
the Leaves of the Flower and Seed-like Attire, encompafling the Seed-
Cafe, may be diftin&ly feen when placed before the Microfcape.

In order to obferve the mealy Powder or Farina, let it be gathered in
the midft of a Sun-fhiny Day when all the Dew is off, fhake, or elfe gently
bruth it off with a foft Hair-Pencil upon a clean Piece of white Paper 3 then
breathe upon a fingle Talc, and inftantly a ply it to the Farina, which will
adhere to it. If too great a Quantity of gowdcr fticks to the Talc, blow
a little of it gently off, if not enough breathe on it again, and touch the
Farina with it as before, then fix itina Slider as before directed.

But T would here advife the Curious not to negleét an Examination of
the liccle Cells that contain the Farina, and alfo of the Piftils and Uterh
and other Parts of Generation of the Flowers. :

Fig. 534, veprefents the Flower of St. Johnwort a lictle magpified, 19
which may be feen the Stamina and their Apices furrounding the Seed-Cale.
Fig. 529, is one of the Apices more magnified.

Fig. 530, reprefents one Suit of golden Rod Flower, confifting of
Seed-Cafe A, and a Stamina e, one of which is feen by itfelf at F.

Fig. 531, fhews onc of the Suits of French Marigold, or Flos Africans
magpnified, of which there are about 12 in one Flower, each confifting
of three Pieces, the middlemoft of which is feen alone at Fig. 532.

Fig. 535, reprefents one Suit of Chryfantbemum-Creet, confifting alfo of
three Pieces, of which there are about 8o in one Flower.

Fig. 536, exhibits one Suit of Knapweed magpnified, confifting of three
Pieces, a b 15 the Seed-Cafe, at the Bottom of every Suit.

Fig. 537, 152 microfcopick Reprefentation of one of the Suits of 3 M
rigold, of which there are about 40 in one Flower. .. j

Fig. 533, reprefents the Piftil and Blade, proper to cach Leaf in the
Flower of Chicory. I

Fig. 538, reprefents one of the Flowers in the Bud of Mezeron pcfff;‘-‘n‘itci
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formed in all its Parts the Year before it appears, but differs in Shape as
a Feetus doth when newly formed.

Fig. 539, fhews the fame Flower cut open, wherein may be feen the
fpermatick Thace and the Uterus,

: C -3 AP XL,
Of the Fruit of an Apple, Lemon, Cucumber, and
Pear.

SegcT L

THE general Compofition of all Fruit is one, that is, their effential
Parts are in all the fame, and but a Continuation of thofe which have
been already obferved in the other Parts of a Plant. Yet from the different
Conftitutions and Tinctures of thofe Parts, the feveral Varieties in Fruits
proceed. _

An Apple confifts of a Skin, Parenchyma, Veffels and Core, the Paren-
chyma or Pulp is the fame with that of the Bark of the Tree, as is apparent
not only from the vifible Continuation thereof, from the one through the
Stalk into the other, but alfo from their Structure, being both compofed of
Bladders, with this Difference, that whereas in the Bark they are very
fmall and fpherical (as may be plainly feen when viewed through the M-
crofeope,) here they are oblong and very: large, in Proportion to the Size
and Tendernefs of the Fruit, being all uniformly ftretched out by the arch-
ing of the Veflels, from the Core towards the Circumference of the Apple.

The Vefiels, as in the other Parts of a Plant, are fucciforous, and for Air,
both the Branches of the former and the fingle Veflels of the latter are ex-
tremely fmall, running every where together ; not collateral, as Veins and
Arteries do in Animals, but the latter fheathed in the former.

They are diftributed into twenty prinm"%;al Branches, the ten outermoft
a little within the Apple, are diverted from a ftreight Line into fo many
Arches; from which a few fmall Branches are without any Order difperfed
through the Apple ; the five middlemoft and the five inmoft run in a ftraic
Line as far as the Core, and are there diftributed into as many lefler Arches,
the former at the outer and the latter at the inner Angles of the Core, upon
which Jaft the Seeds hang.

All thefe main Branches meet together at the Top of the Apple, where
originally they all ran into the Flower.

A Lemon hath a three-fold Parenchyma, feemingly derived from each
other ; the Texture upon every Derivation being fomewhat altered, by
being made more clofe and elaborate. The outmoft called the Rind, hath
the moft open and coarfeft Texture, being compofed of the largeft Threzd.ii

al
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and thefe wove up into-larger Bladders. Thofe little Cells which contain
the effential Oil of the Fruir, and ftand near the Surface of the Rind, are
fome of the fame Bladders, but more dilated.

From this outmoft Parenchyma, nine or ten Infertions are produced,
betwixt as many Portions of the pulpy Part towards the Center, where
they all unite into one Body, anfwérable to the Pith in the Trunk or Root
of the Tree ; and are a confpicuous Demonftration of the Communication
between the Bark and Pith. - - e s .

Throughout this Parenchyma the Veffels are difperfed, but the chief
Branches {tand on the inner Edge of the Rind, and the outer Edge of the
Pith, juft at the Extremities| of every Lamell® from thofe Branches at the
Edge of the Pith; other little and very fhort ones fhoot into the Pulp of
the Fruit, upon which the Seeds are appendant. In the Center of the Pith
are eight or nine in a Ring, which run through the Fruit up to the Flower.

Between the Rind and Pith, and thofe feveral lamelated Infertions which
join them’ together, ftands the fecond Sort of Parenchyma, being clofer
and finer, and divided by the Lamels into feveral diftinét Bodies, every one
of them being an entire Bag ; in every one of which the third Parenchyma
is contained ; which is alfo a Clufter of other leffer Bags, all disjoined from
one another, each having their diftiné Stalks of feveral Lengths, by which
they are all faftned to the utmoft Side of the great Bag wherein they are
contained. Within thefe lefler Bags alfo the Microfcope can fhew many
Hundreds of Bladders, confifting of extremely fine Threads, as it were
wove together into that Figure; and within thefe Bladders lies the acid
Juice of the Lemon.

A Cucumber hath alfo a three-fold Parenchyma, the outermoft is derived
from the Bark, which being expofed for fome Time to dry, and then
tranfverfly cut with a Razor; not only the Bladders but alfo “the Threads
whereof the Bladders confift, are plainly vifible when viewed through the
Microfcope.

Throughout this Parenchyma are difperfed the Sap Vefiels, in ten or
%welvc very large Branches, each of which embofoms another of Alf

effels.

The middle Parenchyma is derived from the Pith, and divided into
three triangular Columns, within which are a diftin& Sort of Sap Veflek,
whence feveral fmall and fhort Fibres fhoot into the inmoft Parenchyma,
whereupon the Seeds do .

The inmoft Parenchyma wherein the Seeds do lie (and which anfwers
to the Pulp of a_Lemon) feems to be produced from the Seed-fibres, by
three Infertions from the Columns, and as many from the outmoft Paren-
chyma, and thefe reinferred ; it is divided into fix triangular Bodies, and
every Triangle into three Ovals.

A Pear, befides the Skin, confifts of a two-fold Parenchyma of Vefleh,
. 2 tartareois
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Zartareous Knots, or Grains, and a Core; the Skin when viewed in the Mi-
crofeope, appears to be lined with a great Number of thefe tartareous Grains,
which are alfo difperfed round about the Fruit, for about the Thicknefs of
the Third of an Inch, as will appear on applying a tranfverfe Slice of a
Pear to the Microfcope. '

The outer Parenchyma is of the fame Original and general Structure as
in -a::j ;;pplc, but the Bladders not altogether fo long with refpeét to their
Breadth.

The Bladders here have alfo a different Polition from that they have in

. an Apple, being in that all ftretched out towards one common Center,
which s that of the Apple itfelf. But here they every where bear a Refpect
to the faid tartareous Grains, every Grain being the Center of a certain
Number of Bladders.

Throughout this Parenchyma, the Veffels for Sap and Air are likewile
difperfed into fifteen principal Branches. The five utmot make as many
Arches, but commonﬁr not fo deep as in an pple ; from thefe fome fmall
Fibres are difperfed throughout the Parenchyma. The ten inner Branches
proceeding to the Seed, and from thence with the other five to the Flower.

Next the Core ftands the inner Parenchyma, confifting of fmall roundifh
gla.dde'rs, anfwerable to that of the Pith, from which it feems to be

erived.

Between this and the outer Parenchyma, the faid tartareous Grains begin
(firft) to ftand nearer together, to grow bigger, and of a more unequal Sur-
face ; and by Degrees to unite into a Body, in fome- Pears, and efpecially
towards the Cork, they are almoft as hard as a Plumb-Stone.

On cutting a Pear lengthwife, through its Center, thefe tartareous Grains
will be apparent.

At the Bottom of the Core in molt Pears, and a little below the Center
of the Fruit, is a Kind of umbelical Knot ; from whence extends a ftreight
Channel, which opens. at the Middle of the Cork or Stool of the Flower,
fearce wide enough to admit the fmalleft Pin. :

Secr IL
Of a Plumb, and [ome other Fruits of the [ame Kind.

Plumb confifts of a Parenchyma, the two general Kind of Veficls, and
aStone; and in Proportion to the Bulk of the Fruit, hath more Vel

fels than an pple or Pear.  Alfo in Plumbs, all thefe Veflels arc braced to-
gether into one uniform Piece of Net-#ork, every where terminating atan

equal Diftance from the Circumference, the Skin is fibrous and tough.

+The Stone is compofed of two, or rather three diftiné& Parts, one of them
the Lining, taking its Rife from the Parenchyma, which the Seed Branch
"Gg brings
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“brings along with it, through the Channel in the Side, and at laft ino the
Hollow of the Stone, and is there fpread ail over it. ‘

The Foundation or Ground of the outer and more bulky Part of the
Stone, is the inner Part of the Parenchyma, upon which the tartareous Parts
of the Sap are continually precipitated, and thereby petrified, as appears on
comparing the feveral Ages of the fame Fruit together ; on the Surface of
many Stones, fome of the faid tartareous Parts appear in diftinct Grains,

An Apricock is of the Plumb Kind, but fome Things are herein better
obferved, as firft the Pofition of the Bladders of the Parenchyma ; for the
tartareous Parts of the Sap, not being here difperfed in little Grains, through-
out the Fruit as in a Pear, but are all thrown off into the Stone ; there-
fore the Bladders all radiate exatly to the Center of the Stone, conveying
thereto the feculent Sap, in {fo many little Streams.  This is beft feen when
the Fruit 1s full ripe,

The gradual Tranfmutation of the inner Part of the Parenchyma into a
Stone, is alfo more apparent in this Fruit, and fo are the three Coas
which ferve for the Generation of the Seed ; being now all very diftinét and
remarkable,

A Peach hath a much bigger Stone, and therefore when full ripe, it hath
a more defecated or better refin’d Fuice ; the Reafon why the Stone is fo
great, is becaufe the Veffels run fo numeroufly through the Body of it; and
fo caufe a more copious Perfpiration of the Lees therein.

A Cherry is likewife nearly related to a Plumb, but the Bracement or Re-
ticulation of the Veffels, is here carried on farther, fo as to be all round a-
bout contiguous to the Skin. :

A Walnut is a Nuciprune, or between a Plumb and a Nut, for the Rind
anfwers to the Pulp, and the Shell, as the Stone, is alfo lined ; but the
Seed-Veffels, which in a Plumb run thro’ a Channel, made on Purpofe in the
Stone, do here enter as in a Nut, at the Center of the Shell ; by which
Means they are invefted with a more fair Parenchyma.

S8 ¢ 1.1
Of the Grape.

A Grape is as it were a Plumb with two Stones, for their Thicknefs are
as hard as any other. The principal Fibres run direétly between the
Stones ; and the fmaller Fibres, and make only one fingle Ne#; near the
Circumference they all meet together at the Top of the Grage. Many lig-
nous Fibres are alfo mixed with the Skin itfelf, whereby it becomes very
thick and tough. :
The Parenchyma, or Pulp of a Grape feems to be derived from the Pith,
at leaft as far as the Reticulation of the Fibres.

CHAP.
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C H A P.. XLIL
The Anatomical Preparation of Vegetables.

Hofe Leaves of Plants are only fit for this Purpofe, whofe internal
Structure is compoled of woody Fibres, and are of a pretty good
Thicknefs, as the Leaves of Oranges, Lemons, Feffamin, Bays, Rofes, Cher-
ries, Apricocks, Peaches, Plumbs, Apples, Pears, Poplars, Pines, Qats,
Ty, &c. :
There are feveral other that have no woody Fibres or Veins, but thefe
diffolve without feparating, as thofe of Vines, and Lime-Trees.

The Leaves are to be gather’d * in JFune, or Fuly, when they are full
grown, and have not been damaged by /#7erms, or Caterpillars ; puc them
into an earthen Pot or large Glafs, with a good deal of Rain-Water. The
Pot or Glafs being kept uncover'd; and fo expos’d to the Sun, or open
Air. The Leaves muft be quite cover’d with Water, and as it evaporates
a frefh Quantity muft be pour’d in. In about a Month’s Time, fome of
the Leaves will begin to putrify, but the others mult be kept two Months
longer. When the two external Membranes begin to feparate, and the
green Subftance of the Leaf to grow liquid, then it is Time to perform the
Operation, The Leaf is to be put into a white and flat earthen Plate or
Dith, filled with clear Water; then upon gently fqueezing it with
the Finger, it will open on one Side, and the green Subftance will
run out ; immediately on that the two outer Membranes. muft be ftripp’d
off, ¢hiefly in the Middle, and along the Nerves, where they adhere clofely.
If there be once an Opening, they will go off very eafily; the Skeleton that
remains between, is afterwards wafhed in clean Water, and kept between
the Leaves of a Book.

The Method of preparing Fruits, as Apples, Plumbs, Cherries, Peaches,
and the like, is as follows : ,

The fineft and largeft Pears, that are foft and not ftony, are fitteft for
this Purpofe ; firft pare them nicely, without fquecziu% them, taking Care
not to hurt the Stalk or Crown 3 then put them into-a Pot of Rain or frefh
fpring Water, cover it and let them boil gently, till they become throughly
foft; then take them out, and put them into a Bafon of cold Water, then
tke out one of them, and: holding it by the Stalk with one Hand, and
with one Finger and the Thumb of the other Hand, rub the Pulp gently
off, beginning near the Stalk, and rubbing equally towards the Apex ; and
you will eafily fee in the Water how the Fulp feparates from the Fibres,
which being tenderelt ocar the Extremitics, there the greateft Care muft be

* Pbil, Tranf. No. 416
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taken. No Inftrument is of Ufe in this Operation, except laft of all a
Penknife, to feparate the Pulp fticking to the Core. In order to fee how
the Operation advances, fling away the muddy Water from Time to Time,
and pour on clean.  All being feparated, the Skeleton is to be preferved in
Spirits of Wine, the fame is to be obferved with Apples, Plumbs, Peaches,
and the like.

Carrots, and other Roots, that have woody Fibres, muft be bojled with-
out paring, till they in:mr foft, and the Pulp comes off; not only feveral
Sorts of Roots, but likewife the Barks of feveral Trees, may be reduced in.
to Skeletons, prefenting rare and curious Views of Vegetables,

CHUA' P XN
T preferve the Specimens of Plants.

Repare two Iron Plates as large as the Specimens you intend to preferve,
P let them be pretty thick, and very fmooth on one Side, with Holes
for Screws at each Corner ; then take your Flowers, Leaves, 8c. when full
ripe, and of their true Colour, fpread them on a brown Paper, with the
Leaves as diftinét as you can ; if the Flowers are large, more Paper muft be
laid under them ; and if thick you may pare away half thereof, as alfo of
the Stalk o as to lie flat; then put thefe between the Iron Plates, fcrew
them faft, and fet them in an Oven for two Hours ; after which take out
the Flowers, and with a Bruth dipp’d in equal Quantities of Agua fortis,
and Aqua vite, or Brandy, pafs over the Leaves and Flowers ; then lay
them to dry on frefh brown Paper, and take the Quantity of a Walnut of
Gum Dragon, which in lefs than 24 Houts will be diffolved in a Pint of
Water, and with a Brufh rub the Back-fides of the Leaves and Flowers to

make them ftick ; then lay them in your Paper-Book, and they will always
look frefh, *

CHA P XTI
Of Charcoal, or burnt Vegetables.

CHarma;‘, or a Vegetable burnt black, affords an Obje& no lefs pleafant

than inftruétive; for if a fmall Piece of Charcoal be fuddenly broke, 1t
will appear to have .a very fmooth Surface, but if examined by the Micro-
Jeape, Abundance of Pores are difcoverable in many Kinds of Wood, ranged
round the Pith both in a circular and a radiant Order ; and moft of thele
fo exceeding fmall, 7nd fo clofe to each other, that but a very little Space 1s

: Phil, Tr'ﬂ!p‘: No. 2237,
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left between them to be filled with a folid Body. Thefe Pores, or rather
Tubes, are fo extreamly fmall,. that in a Line of them +'¢th Part of anInch
long, Mr. Hook reckoned no lefs than 150, therefore in a Line an Inch long
were no lefs than 2700 Pores, and in a circular Area, or of a Stick of an
Inch Diameter, are contained 5,725,350 Pores or minute Tubes, * a Num-
ber that to fome perhaps may feem incredible, were they not left to the
Judgment of their own Eyes to the Truth thereof. In Cocus, black and
green Ebony, Lignum Vite, &c. thefe Perforations are abundantly fmaller
than thofe of foft light Wood ; fo prodigioufly curious are the Contrivances,
Pipes or Sluices, thro’ which the Juice of Vegetables are conveyed.

To prepare or make Charccal of any Kind of Waoud,
in order to examine it-with the Microfcope.

The Body to be charred or coaled may be put into a Crucible, a Piece
of a Mufket Barrel, a Pot, or any other Veflel that will endure to be made
red-hot in the Fire without breaking ; cover it over with Sand, fo that no
Part of it be expofed to the open Air. Then fet it into a good Fire, and
keep it there till the Sand has continued hot, for a Quarter, Half, an Hour, l
or two, more or lefs, according to the Nature and Bignefs of the Body. }
Then take it out of the Fire, and let it lie till the Sand be very near cold.
The Wood may be taken out of the Sand well charr’d, and clear’d of all
its watery Parts.

C H A P. XLIV.
Of the Texture of Cork.

IF an exceeding thin Slice of Cork be cut off with a very fharp Penknife, -
or Razor, and applied to the Microfeope, in an Ivory Slider, or held be- !
tween the Nippers, it will appear to be all perforated and porous; having
but a little folid Subftance in Proportion to the empty Cavity, as is mani-
eft on a Sight of Fig. 540. Thefe Pores are not very deep, but confift
of many Jittle Cells, feparated out of one continued long Pore, by certain
Diaphragms, + vifible in Fig. B, which reprefents them fplit the long ways:
Hence the Microfcope informs us, that the Lightnefs of Cork proceeds from
its being a very fmall Quantity of a folid Body, extended into exceeding large
Dimenfions, and alfo why it is a Body fo very unapt to fuck in Water, and
confequently to preferve itfelf floating on the Top thereof, tho’ lefton it
‘never fo long ; and why it is able to confine Air in a Bottle, tho” confi-

* Hook's Myc. p. 101, + 2bid, p. 113.
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derably condenfed, and prefling very ftrongly to procure a Paffage with-
out admitting the leaft Bubble to pafs through its Subftance. As to the
firlt, the Microfcope hath informed us that the Subftance of Cork is filled
with Air, and that this Air is perfeétly inclofed in  little Boxes or Cells di-
ftinct from each other: This therefore makes it very plain, that neither
Water nor any other Air can eafily infinuate itfelf into them, their being
already within them an intus exiftens ; * for this Reafon Pieces of Cork are
good Floats for Nets and Stopples for Vials, c. and is capable of being
comprefled into a twentieth Part of its ufual Dimenfions, and to reftore it-
fcif to its former State by means of the included Air in the before-obferved
conltituent Cells or Bladders. Mr. Hook told feveral Lines of thefe Pores,
and found that there were generally about 60 placed Endwife in a Line of
the ¢ Part of *an Inch long: Whence there muft be 1160 in the Length
of an Inch, and in a fquare Inch 1166400 ; therefore a cubick Inch muft
contain 1259712000, a Thing almoft incredible, did not the Microfcope
affure us of it by ocular Demonftration. If you cut off a Piece from a Board
of Cork tranfverlly to the Flat of it, you will as it were fplic the Pores,
which will appear jult as they are reprefented at Fig. B, but if a very thin
Piece be cut off parallel to the Plane of it, the Pores of it will be tranfverfly
divided, and will appear as exprefied in Fig. A.

CHAP XLV.

S‘ele T.L

Of aPlant growing on the blighted, or yellow Specks
of Damask-rofe Leaves, Bramble Leaves, &c.

I T is obfervable that in the Months of Yue, July, Aduguft, and Septem-
ber, that many of the green Leaves of Rafes begin to dry and grow yel-
low, but efpecially the Leaves of the old Shrubs of Damafk-Rofes, are all
fpotted with yellow Stains, and the Under.fides jult againft them have
little yellow Hillocks of a gummy Subftance, and feveral of them have fmall
black Spots in the midft of thofe yellow ones. Upon examining thefe with
the Microfeope, Multitudes of little black Bodies like Seed-cods were per-
ceived to {pring out of feveral fmall yellow Knobs, and to be faftned to
thefe Knobs by a fmall Straw-coloured and tranfparent Stem, many of thole
Hillacks were bare as if thofe Bodies lay yet concealed, as at G, Fig. 541
In others they were juft fpringing out, as at A ; in others, as at B, they
were juft out, with very little or no Stalk ; in others, ‘as at C, the Stalks

* Hook. Mi. p. 113, Y
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lainly appear ; in others, and at D, thofe Stems were grown bi and
]F;rgcry; :ffg in others, as EF, &z, thofe Sterms and Cogds were ggg:arwn a
great deal bigger, and the Stalks more bulky about the Root, and very
much tapered towards the Top: As they increafed in Bulk they began to
wurn their Tops towards their Roots, in the fame Manner as that of Mofs
is obferved to do. The whole Square of this Figure reprefents a fmall Part
of a Raﬁ-Lef{ no bigger than the Letter H.

Thefe kind of vegetable Sprouts are to be found on feveral Kinds of Rofe-
Leaves, and on the Leaves of divers Sorts of Briars, and on Bramble Leaves
in fuch Clufters, that 3 or 400 of them make a confpicuous black Spot or
Scab on the Backfide of the Leaf.

g TR S | €

Of Mouldine[s, or the Principals of Végeiﬁ:ian ari-
Jmng from Putrifation.

R. Leeuwenbaek obferved, that Mowldinefs on Skin, Flefh, or other
Things, fhoots up firft with a ftreight tranfparent Stalk, in which a
globular Subftancé rifes that commonly fettles at the Top of the Stalk,
and is followed by another Globule driving out the firft either on the Side
orat the Top, and that again is fucceeded by a third, &¢. all which form
on the Stalk one great Knob, much thicker than the Stalk itfelf; and this
large Knob burfting afunder reprefents a kind of Bloffoms with Leaves, *
The blue, white, and feveral Kinds of hairy mouldy Spots that are ob-
fervable on divers Kinds of putrify’d Bodies, whether animal or vegetable
Subftances, fuch as the Skin, raw or drefs’d Flefb, Blood, Humours, Milk,
Cheefe, 8cc. or rotten fappy Weod, Herbs, Leaves, Barks, Roots, &c. are a
kind of fmall but varioufly figured Mufbrooms ; a Specimen of which is
teprefented at Fig. 542. which is nothing elfe but the microfcopick Ap-
Pearance of a fmall white Spot of hairy Mould found upon the Covers of
a Book that was bound in Sﬁcp’s Skin.  Thefe Spots appeared through the

Microftape to be a very pretty fhaped vegetative Body, which fhot out
Multitudes of long and flender cylindrical Stalks, not exa&ly ftreight, but
bent with the Weight of a round white Knob growing upon the Top of
€ach as at A A A ; others a little oblong as at B, others a little broken as ag
C, and others that were burft afunder forming a kind of Blofloms with

ves as at D.

® Phi. Tranf. No. g4.

Sec.




(232)

S g 1. HL
Of Mofs, &c.

OSS is_a Plant ne les worthy a microfcopick Confideration than
the molt clegant Plant that grows, and for its Shape and Beauty may be
compared with any other. It has a Root almoft like a feedy Parfuip, Fig.
543. furnifhed with fmall Strings and Suckers, all of them being as curioufly
branched as_the Roots of much bigger Vegetables; from this fprings the
Stem or Body of the Plant, which is finely ereafed or fluted ; on the Sides
of this are clofe and thickly fet a Multitude of well thaped Leaves, fome of
them of a roundifh, othersof a longer Shape ; all the Surface on each side
the Leaf is curioufly cover’d with a Multitude of little oblong tranfparent
Bodies, as at D, Fig. 546. From the Tops of the Lcaves proceeds a tran(-
parent Hair or Thorn : The Stem (hoots out into a long round Stalk, which
on cutting is found to be hallow without any Knot or Stop, from its Bot-
tom where the Leaves encompafs it, to the Top on which grows a large
Seed-Cafe ‘A, covered with a thin and more whitith Skin B, Fig. 544.
terminated in a long thorny Top, which at firft covers all the Cafe, and by
degrees, as that {wells, the Skin cleaves, and at laft falls off together with its
thorny Top, leaving the Seed-Cafe to ripen, and featter its Seed, at a Place
underneath this Cap B, which before the Seed is ripe appears like a fluted
Metal Button, without any Holein the Middle 5 but, as it ripens, the But-
ton grows bigger, and a Hole appears in the Middle of it E, Fig. 545. out
of which, ‘in all Probability, the Seed falls; for ds it ripens by the' Provi-
fion of Nature that End of this Cafe turns: downwards. On opening fe-
veral of thefe dry red Cafes F,. they were found to be quite hollow ; where-
as when they were cut afunder. with a fharp Penknife when green, in the
- Middle of ;this great Cafe was found another fmall round 'Cafe, the In-
terflices between the two Cafes being filled with Multitudes of {tringy Fibres
which feemed to fufpend the leffer Cafe in the Middle of the other, in
which without doubt the Seeds were contained ; it grows on the rotten
Parts of Stone, Bricks, Wood; Bomes, Leatber,&c. f. 9
This fmall Vegetable is wanting in nothing of the Perfe&ions of the
moft confpicuous and vafteft Vegetables of the;World, and deferves to be
ranged in as high a State ; for we do not know but that all the Contrivances
and Mechanifm requifite to a perfe@ Vegetable, -are crowded into exceed-
ingly lefs Room than this of Mafi ; for that Plant already defcribed, which
grows on Rofe- Leaves, is fo exceeding fmall that near 1000 of them would
* hardly make the Bignefs of one fingle Plant of Mofs; and by comparing
the Bulk of the latter to that of the biggeft Vegetable (fome Trees beings

as we are informed, near 20 Foot in Diameter in Guinea and Brazil) whﬂ:h“
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the Body or Stem of Mp/fs is generally not above % Part of an Inch, we
fhall find that the Bulk of one will exceed that of the other, no lefs than
2985,984,000,000 ; and fuppofing the Production of the Rofe-Leaf to be
a Plant, thofe indian Plants will exceed it rooo Times the former Number,
fo prodigioufly various are the Works of the Creator, and fo all-fufficient is
ke in his Performance of Things which to Man would feem impofiible.

SCRIC T.. RN
Of Sponge.

HE Microfcope hath thewn us, that Sponge is compofed of an infi-

nite Number of fmall and fhort Fibres, curioufly joined together in
the Form of a Net, as appears by Fig. 547. which reprefents a Piece of
Sponge as it appeared before the Microfcope, wherein' may be feen the
Joints which for the moft part are, where only three Fibres meet together,
the Length of each between the Joints is very irregular, the Diftance be-
tween fome two Joints being ten or twelve Times more than between
others. The Mafhes likewife of this reticulated Body are alfo various, fome
bilateral, others trilateral, and quadrilateral Figures, &c. ?

B e, |
Of the Beard of a wild Oat.

HE Beard of a wild Oat isa Body of a very curious Struture’; it
grows out of the Side of the inner Hufk that covers the Grain of a

wild Oar. Its whole Length when extended does not exceed an Inch ‘and
a half. ‘When the Grain is ripe and very dry, which ‘is 'ufvally ‘in" the
Months of Fuly and Auguff, the Beard is bent almoft to a right Angle, and
1ts under Part is wreathed and very brittle. e SPR
If you take one of thefe Grains and wet the Beard in“Water, 'the {mall
bended Top will prefently turn and move round, and by degrees, *if it be
continued wet enough, the Joint or Knee will ftreighten' itfelf, and if ‘it-be

fuffered to dry again, it will gradually bend into its former Pofture. Its.

Appearance in the Microfcope is reprefented by Fig. 548. which fhews
Part of the Beard at the Knee or Bend. Its whole Surface is adorned with
fittle Channels and interjacent Ridges, “which run the whole Length of the
Beard, and are ftreight where the Beard is not twifted, and wreathed where
It is; “being thickly fet-with {mall Briftles ; in the wreathed Parc was two
very ¢onfpicuous Channels which feemed to divide the wreathed Cylinder
into two Parts, ‘a bigger and’ a léfs, the ‘biggeft 4t the convex Side of the
s sl 3 iad ) e - Knge ;
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Knee; thefe Clefts are filled with a kind of fpongy Subftance, very con-

{picuous near the Knee, ;
This odly conftituted Vegetable is fometimes ufed, as an Hygrometer,*
to difcover the various Conftitutions in. the Moifture and Drynefs of the

Air ; and this it does to Admiration.

CHA P OAXLY]
‘S Ecoa. . L
Of Salts.

NDER the Denomination of Sait, is to be underftood moft of that
which gives Solidity to Bodies, is diffolvable in Water, and affects
the Tafte,with a peculiar, Pungency. - There are three diftinct Sorts which
%c_ncra]iy pafs under this Name, the fixed, velatile, and the effential : The
xed, is what remains after Calcination, and is procured by diffolving the
faline, Parts of the Afhes in hot Water, and evaporating it until the Salt is
left dry.at the Bottom 3 for that will not rife in Vapours, The wolatile is
what eafily paffes over the Helm, as the Salts of Animals. The ¢ffensial
Salt is that which is obtained by Chryftilization from the Juices of Plants,
and is of a Nature between the other two, and may moft properly be termed
effential, having no Force ofed in its Produttion.

If there be in a firict Senfe. any fuch Thing as a Principal, Salt is fo;
but then it muft be termed foff! Salt, or Sal Gemma ; for this not only ap-
pears to be the plain Produ&ion of Nature, but to be the moft homoge-
neous and uncompounded Part Nature can be divided into.

Its firft Appearance is in Springs and Rivers; being wafhed into them by
fubterraneous Currents ; thence by the Sun it is in fome meafure exhaled by
Vapours ; from whence it again returns, in Snow, Hail, and Dews (for com-
mon Rain-Water does not feem to partake of it ;) from this Return the
Surface of the Globe is faturated with it ; whence it re-afcends in the Juices
of Vegetables, and enters into all thofe Productions, as Food and Nourifh-
ment which the Creation {upplies. [ ad .

S'moom i H. -
To extrait vegetable Salts. .

URN any Sorc of Herd, Flower, Fruit, Waod, ot whatever it be, and
make Afhes thereof ; with the Afhes and pure Water in its patural
Temper, make Lee; which afterwards ftrain. through moift Paper or 2

® If the Reader is defirous of one of thefe Hygrometers, he may be furnithed with them 3
my Shop, &Jc.

Filter,
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Filter, fo that it may become as clear as poffible ; then put the Lee into a
Glafs Veffel, and let it remain in Balneo Mariz, until a great Part of it
evaporates ; the Quantity of Water is not determined, generally five Pounds
of Water will extrac all the Salt from two Pounds of Afhes ; Salts extract-
ed in this Manner, are wont to melt when the Air is foft ; to prevent which,
when you burn the Materials, in order to reduce them to Afhes, it is requi-
fite to ufe with them a proper Quantity of Sulphur ; and if it happens that
the Afhes are made to your Hand, you may mix them with Sulphar, and
keep the fame at the Fire, till fuch Time as it be burnt; by this Means the
Salt will never come to run, but become more white and cryftalline.
There is no general Rules for the Quantity of Sulphur to be put into the
Materials you thus burn, but at a Guefs, to 100 %ounds of Material, 4 or
5 Ounces of Sulphur is ufually f. ficient. All Salts have a peculiar and de-
termined Figure, which they always keep, altho® they are often refolved in-
to Water, and afterwards congealed; yet notwith{tanding fome Sorts of
Salts are obferved to have 2, 3, and 4 Sorts of Figures. Two Sorts have been
feen in Lettice, in the Scorzomeras, in the Mufk-Melon, the Scopa, in the
Roots of Efula, in the black Hellebore, in Endive, Eye-bright, Wormwood,
Sorrel, and in Shoots of Pines 5 three Sorts in black Pepper, and in incarnate
Rofes ; four Sorts in white Hellebore. Befides the above-mentioned Diver-
fity of Figures which are found in Salts, it is obfervable, that amongft all
Salts, of what Figure foever, there are found fome cubical, which though
they be never fo often diffolved and congealed, ;lf:pcn ftill of a cubical Fi-
gure, ot inclining to it. To make the Bodies the Salts when they con-
geal; remain diftiné from each ather, that their Figure may be obferved,
and not be entangled and heaped together; it is neceffary, that very great
Diligence be ufed in evaporating the Lee; for if that be wholly evaporated,
or too great a Part thereof, the Salts make a confufed Cruft at the Bottom
of the Veflel ; if the Lees are left too weak, the Sales require a very long Time
to congeal, and therefore it is requifite o ufe fuch Diligence as is not to be
gained without long Pratice. v ‘ . _

Cryftals of Salts are fuch a Combination of faline Particles, as' refemble
the Form of a Cryftal, varioufly modified, according to the Nature and
Texture of Salts. A

The Method herein ufed is this, diffolve the faline Body in Water, after
which filter the Solution, which being evaporated until 2 lictle Film a;Eears
upon it, runs into Cryftal. Diffolution and Filtration are made Ufe of,
that the Salts may be purged from all Drofs ; otherwife if any foreign Mat-
ter fhould get in, not only the Tranfparency of the Cryftals would be im-
paired, but their Figure alfo would be mangled and broken.

Hh2 Szcr.
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Qf the Figures of Salts.

J T is generally agreed, that all Bodies ‘have their Sals, which prodce
many furprifing, Changes; by their. different Configurations and Impref-
fionsy: beth in Solids.and Fluids, in Things animate and inanimate, _As to

, the Figures of them, they are obvious to every Beholder ; their Beauty and

“Variety are fo admirable, 'that fearce any Thing in Nature can entertain the
Eye more agreeably than thefe do, when it is affifted with a good Mi-
crofcope: - Jn :

In‘common Salt, we plainly difcover guadrilateral Pyramids with fquare
Bafes.  In Sugar, the fame Pyramids with oblong and fe@tangular Bafes.
In:dilum, -they rife with fix Sides, fupported with an hexagonal Bafe, The
CryRalsiof Zitriols, refemble Icicles, united one to another with great Va-
riety, atong which lie fome Polygons. . \Sal-Armoniack very elegantly imi-
‘tatesthe Branches of a Tre¢ ; and Hares-Horn looks like a Quiver of Ar-
rows ; Glauber’s Sal Mirabilis,» which is made of common Sa# and Fitridl,
exhibits the Figure- of -both Salts. - Nitre appears in certain prifmatick Co-
lumns, not much - unike Bundles of Sticks ; among which there are inter-
{pers’d fome of aiRhomboidal, and Pentagonal Figure, which feem to
come very near thofe-of common Salt. Hence Lemery very jultly remarked,
that Nitre ¢ould not: be purified : by any Arc. or Contrivance whatfogver,
but; fomething of a.8al Gem, or  fofhl Salt, would ftick to it ; but Salt of
Zin-outdoes all for Beauty, in which are Lines like little Needles, that
fpread themfelves every where from a Point, as from a Center, fo as to re-
prefent a Star, much like what we fee in the Regulus of Mars.

Salts have this peculiar Property, -that let them be ever o divided and
reduced into minute Particles, yet when they are formed into Cryftals, they
cach of them re-affame their proper Shape ; fo that they may be as eafily
divelted . and deprived of their Saltnefs, as of their Figure. Whence by
knowing the Figure of the Cryftals, we may underltand what the Texture
of the Particles ought to be, which can form thefe Cryflals. - And by know-
ing the Texture of the Particles, we may determine the Figures of the (ny-
Jals. 'For fince the Figures of the moft fimple Parts remain always the
fame, tis evident the Figures which they,run into, when compounded and
united, muft be uniform and conftant. ‘ .

LEffemtial Salts are made by exprefling: the Juice of any Plant, and fetting

it in a Cellar to fhoot; which fome do in fmall Quantities.

Fixed
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" Fixed Salts are made as follows : . :
Take any Plant, and burn it on a clean Hearth, and rake the Afhes as
long as any Fire appears among them ; put thofe Athes into an unglazed
Pan, which fet in a calcining Furnace, make Fire about it till the Pan is
red-hot 5 where keep it, continually ftirring the Afhes without any Black-
nefs. ‘Then put them into a clean Pan, and pour hot Water upon them 3
when that Water is fufficiently impregnated with Salt, filter it, and evapo-
rate to a Drynefs, until the Afhes are left infipid.

The Salts of Mesals or Minerals are to be come at, by quenching them,
when red hotin Water, then filtering, evaporating, and cryftallizing.

If Allum be burnt, diffolved in Water, and ftrained, its Cryltals will
confift of two fexangular Planes, whofe Sides are bounded by fix other, three
of which are quadrilateral, having between them three of a fexangular Fi-
gure ; as at Fig. 548. ;

Green Vigriol affords Cryftals, which are made up of ten unequal fided
Planes, the Middle-moft are Pentagons, and each of its tharp Ends triangu-
lar Planes ; as at Fig. 549.

The Cryfals of our Inland Sa/t Springs are of a cubical Figure, as at
Fig. 550. '

Salt-Petre fhoots into long Cryftals, whole Sides are fix Parallelograms ;
asat Fig. 551. :

It has been already mentioned, that Vinegar owes its Pungency to the
Salts which float therein ; their Shape is feen at Fig. 552. Expofe a Drop
or two of Vinegar to the open Air for an Hour or two upon the Obje&-car-
ﬂng Glafs R, that its watery Parts may evaporate ; then apply it to the

ierofeope. '

The Salts of Sugar candy’d, are reprefented at Fig. 553. The Salts of
Nitre are feen at Fig. 554. The Salts of Campbire, at Fig. 555. Sal Gem
s reprefented at Fig. 556. and Sa! drmoniack at Fig. 557.

It is beft to examine all Salts in the fmalleft Mafles, for in them their
Shape will be beft difcovered.

CHAP XLVIL

p RRCcaC-]
On _[triking Fire with a Flint and Steel, &c.

N ftriking Fire with a Flint againft a Steel, little Particles of Steel
are ftruck of, and melted into Globules by the Collifion ; which will
be evident on fpreading a Sheet of white Paper, and obferving the Place
Where feveral of thefe little Sparks feem to vanith, Mr. Hook examined
feveral of them with a Microfcope, and found that a black Particle, no big-

ger
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ger than a Pin’s Point, appear’d like a Ball of polifh’d Stecl, ‘as at Fig. 558.
and ftrongly reflefted the Image of the Window, and of a Stick which he
moved up and down berween the Light and it. Others were, as to their
Bulk, pretty round, but their Surface not fo {mooth ; fome were cracked,
as Fig. 559. others broke in two, and hollow, as Fig. 561. feveral others
were found of other Shapes ; but that reprefented at Fig. 560. was ob-
ferved to be a big Spark of Fire, and ftuck to the Flint, by the Root F,
at the End of which Stem was faftened an Hemifphere, or hollow Ball. It
is alfo remarkable, that fome of thefe Sparks are Slivers, or Chips of Iron
vitrified, others are only the Slivers melted into Balls, without Vitrification, *
and the third Kind are only fmall Slivers of the Iron, made red-hot with
the Violence of the Stroke given on the Steel by the Flint.

Many Sorts of Sand, fome gather’d on the Sea-fhore, or on-the Sides of
Rivers, and fome found on the Land, differ in the Size, Form, and Colour
of their Grains, fome being tranfparent, others opake, fome have rough,
and others quite fmooth Surfaces. It would be endlefs to defcribe  all the
Figures to be met with in thefe Kind of minute Bodies, they being fpheri-
cal, oval, pyramidal, conical, prifmatical, &¢. Mr. Heok trying feveral
magpifying Glaffes, by viewing a Parcel of white Sand, cafually hit upon
one of the Grains, which was exactly fhaped and wreathed like a Shell,
which he feparated from the reft of the Granules, and found it to apﬁcn‘ w0
the naked Eye no bigger than a Pin’s Point, but when viewed in the M-
crofcope, it appear’d as in Fig. 562. refembling the Shell of a fmall Water
Snail'; + it had twelve Wreathings, growing all proportionably one lefs than
the other, towards the Middle or Center of the Shell, where there was 2
very {mall round white Spot, In this minute Shell we have a very good
Inftance of the Curiofity of Nature, in another Kind of Animals, removed
by their Smallnefs beyond the Reach of the naked Eye ; and as there are fe-
veral Sorts of Infets and Vegetables, fo fmall as to have had no Names;’
fo likewife by this, we find there are alfo exceeding fmall, or rather minutt
Shell-fith, Nature, by the Affiftance of the Microfcope, having {hewn ©
us her Curiofities, in every Tribe of Animals, Vegetables, and Minerals.

S mi'e ¥ Uk
Of [mall Diamonds or Sparks in Flint.

A Flint Stone being broke in Pieces, the infide Cavity of it appear’d ©
be crufted all over with a pretty candidSubftance, reflecting the Light
from fome of its Parts very vividly ; but on examining it with the Mia®
Jeope, the whole Surface of that Cavity could be perceived to be befes with

* Hook's Micr. p. 44 .+ dhid. . 80.
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4 Multicude of little cryftalline or adamantine Bodies, curioufly fhaped, as
at B, Fig. 562: and afforded a very agreeable Object.

An Atom, or Globule of Quickfilver, when placed before the Microfcope,
feems like a convex -Mirrour, in which may be feen all the circumambient
Bodies ; as the Windows, Trees, and Furniture, &,

Secr. 1K
Of Mercurial Powders, &c.

IN thofe chymical Preparations of Mercury, which is called Turbith Mi-
neral, Mercurius Vite, Dulcis, Sublimate, Precipitate, and Mercury Cofine-
tical, Calomel, and all other mercurial Powders, are found, when examined
by the Microfeope, to be full of minute Globules of crude and unalter’d Mer-
cury 3 which fhews, that thofe chymical Preparations are not fo purely exalt-
ed and prepared as they are prefumed to be, ‘nor the Mercury any Way
tranfmuted, but by an atomical Divifion rendered infenfible.

CHAP XLVIIL
The Nature of Snow, &c.

ANY of the Parts of Swow, are for the moft Part of a regular Fi-

gure, “and as it were fo many Rowels or Stars with fix Points, and

are as perfet and tranfparent Jee * as any we fee on a Pool of Water ; ateach
of thefe fix Points are fet other collateral Points, and thefe always at the
ﬁ:mﬂnﬁ:s ‘with the principal Points them{elves ; that amongft thefe, many
others alike regular, but far fmaller, may be difcover’d ; there are alfo fome
others, which feem to have loft their Regularity, by various Winds, being
firft gently thawed, and then frozen again into irregular Maffes ; from all
which, Smow feems to be an infinite Number of Icicles, regularly figured, not
only in fome few Parts thereof, but originally in the whole Body of it ; not
fo much as one Particle of fo many Millions being originally indeterminate
or irregular ; that is, a Cloud of Vapours being gather’d into Drops, do
forthwith defeend 3 in which Defcent, meeting with a freezing Wind, or at
leaft paffing through a colder Région of the Air, each Drop is immediately
frozen into an Ieicle, thooting itfelf into Points or Jeicles on all Sides from
the Center but ftill continuing their Defcent, and meeting with warmer
Air, fome are thawed and blunted, others broken, but the greateft Num-
ber cling together in feveral Parcels, and form what we call Flakes of Snow
hence we underftand why Snow, tho’ it feems to be foft, is really hard, be-

* Philsf. Tranf. No. 9z.
caufe
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caufe it is a real Jre, wholfe infeparable Property is to be hard, its Softaefs
being only apparent. The firft Touch of the Finger upon any of its fharp
Edges or Points inftantly thaws them, otherwife they would pierce the Fin-
gers like fo many Lancets; | and hence alfo why Snow, tho’ a real Jce, and
fo denfe and hard a Body is notwithftanding very light, which is the extream
Thinnefs of each Icicle in refpeét of its Breadth: Hence it alfo appears,
why Snow is white, becaufe it confifls of Parts, each of which fingly is tranf-
parent, but mixed together, appear white, as the Parts of Froth, Glafs,
Ice, and other tran{parent Bodies, whether foft or hard. '

ABCDEF, Fig, 564. reprefents a few of an infinite Variety of cu-
rious Figures 'that are to be obferved in Snow. 7

In which it was obfervable, that if they were of any regular Figures,
they were always branched out with fix principal Branches, of equal Length
and Shape. As thefe Stems were for the moft Part of the fame Make in one
Flake, fo were they in differently figured Flakes, very different ; but this
was conftantly obferved, that of whatever Figure one of the Branches were
of, the reft were exactly the fame.:

The Point of an exceeding fmall Needle, appeared, when greatly magpni-
fied like Fig, 565. neither round nor fat, but veryirregular, and tho’ to
the naked Eye it was very fmooth and fharp, yet upon this Examination,
it appear’d to be full of Holes * and Scracches ;. fo unaccurate is human Art
in all its Produtions, even in thefe which feem to be the moft neat, that if
examined with an Organ more accurate than that by which they were made,
the more we fec of their Shape, the lefs Appearance will there be of their
Beauty ; whereas in the Works of Nature, the deepeft Difcoveries thew us
the greateft Excellencies s for in'the Sting of a Gnat, or a Bee, the Probofcis
of a Butterfly, or Flea, they appear, when examined by the Microfcope, t0
be formed with. the moft. furprifing Beauty, exquifite Workmanfhip, and
an exact Regularity of; and Likenefs in Parts is preferved. in each Partu-
cular of every Species; an evident Argument, that he who was, and is the
Authior of all thefe Things; is no other than OMniPoTENT ;. being able
to include as great a Variety of Parts and Contrivances in the moft minute
Point, as in the largeft Body. Lo:

Fig. 566. reprefents a very fmall Dot, Tittle, or Point,. that is generally
the Mark of a full Stop or Period. . Amongft Multitudes that were obferved
by the Microfeape, few could be found fo round and.even as this here deli-
neated, + but when greatly magnified, it appear’d to be rough, jaggeds
and uneven all about its Edges, and very far from being truly round, as at
Fig. 567. the moft curious and fmoothly engraved Strokes and Points,
when examined by the Microfcope, look but like fo many Furrows
Holes 3 and their printed Impreffions, ‘but like fmutty Daubings on a

® Hook's Micr.: p. 2. + feid. p. 2.
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or uneven Floor, made with a blunt extinguifhed Brand. Several Pieces
of fmall Writing, reckoned very curious of theirKind, one of which in the
Breadth of a Silver Two-pence, compriz’d the Lord’s Prayer; the Apofiles
Creed, the Ten Commandments, and about fix Verfes befides out of the Bible,
being examined by the Microfeape, fhew’d what the Writer had afferted was
true, but withal difcovered it to be compofed of as thapelefs, barbarous; and
uncouth Letters, as if written in frabian and Chinefe Charatters;, ' = .

A Part of the Edge of a very keen Razor was fo placed between the Micro-
fcope, and the Light, that there appear’d a Reflection from the very Edges,
and was perceived to be fharper in fome Places than in others, indented at
others, broader and thicker at others, and unequal and. rugged ; that Part of
the Edge which is polifhed by the Hone, appear’d to be prodigioufly full
of Scratches, crofiing each other every Way ;- befides it had feveral decp
Furrows. That Part of the Razer which was polithed upen the Wheel, look-
ed almoft as rough as a plowed Field. * HOTRER .

Mr. Leeuwenbock caufed himfelf to be fhaved with the fharpelt Razor he
could pick out of five by the Help of a magnifying Glafs. At firft it was
very foft and eafy, but at laft it grew fo painful he could not endure it,
and upon viewing it with his Microfecope, he found in it many more Notches
than at firft. In another he found little Holes in fix feveral Places near the
Edge. He wafhed the Back of his Hand with plain Water, and then with
this fame Razor fcraped off the! little Hairs, and on obferving the Razor
again, found that thofe little Holes were turn’d into Notches, and that fe-
veral Pieces of the Razor were broken out. From whenee it appears, that
if the Razor be too foft, it yields to the Hairs, if too hard, the Hair caufes
feveral Notches in it. In fhort when we obferve thro’ a Microfcope the fe-
veral Notches there are in the fineft Razor, itis furprifing how any of them
can cut fo well. T . ;

Fig. 568. reprefents a Piece, 6f exceeding fifielawn, as it appear’d thro’
the Microfeope, which from ‘the great Diftances ‘bepween its Threads, ap-
gvears like a Lattice, and the Threads thcm’['&!gg“s;_ﬂ m Qcoarfer than Rope-

arn. o 0 LTS

Fig. 569. exhibits a microfcopick Appearar
Ribb%ng, gbcing not much unl&cpﬁt Subftay
made. If the Silk be white, each T hread appe Bundle or Wreath
of tranfparent Cylinders ; if colour’d, they'dppear curioufly tingid, each of
which affording in fome Part or other.a vivid Refleftion, in fo much, that ,
the Reflection of Red appear’d as if coming from fo many Garnets or
Rubies.

Hence it is evident, that there are but few artificial Things worth obe
ferving with a Microfcope, for which Reafon I fhall conclude here ; the

ery fine Piece of
ch Door-Mats are

* Hool's Micr. p. 4. + Phil. Tranf. No.273. P
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Produ@ions of Ars béing fuch rude mifhdpen Things, that when viewed
with that Inftrument, we can obferve very hirtle ini thear but their Déformity.
The moft curious Carvings, appear no better than thole rudé Raffan Ima-
ges mentioned by Purchas ; where three Notches ac the End of a Stick ftood
for a Face : And the moft findoth and polifhed Surfaces that we can pof-
fibly meet with, appear foughand uneven. 'Fherefore why fhould we endea-
vour to find Beauties in Things which were defigned for no highér a Ufe
than to be viewed by our naked Eye? But only that we may fee the De-
felis of human Art, whén compared to thofe of Nature, in whofe Forms
there are fomething fo furprizingly fmall and cutious, and their defign’d
Bufinefs fo far removed beyond the Reach of our natural Sight, that the
more we magnify thofe minute Objeéts, the more Execelléncies and My-
fteries appear ; and the more we are enabled to difcover the Weaknefs of
our own Senfes, as well as the Ommipotency and infinite Perfeétions of the
Great CREATOR.










Mathematical, Philofophical, and Optical
INSTRUMENTS,

As Made and Sold by

GEORGE ADAMS,
eAr Tycho Brahe's Head, in Fleet-Street, London.

8 HE Study of the Mathematicks is now fo generally efteemed,
% T % as to become a neceffary Part of almoft every Gentleman’s Edu-
‘e el cation, Nor need we wonder at the great Progrefs, which this
RO gience has, of Jate Years, made in moft Parrs of Eurgpes fince
it contains duch an inexhauftible Fund of ufeful Knowledge, as is fuffi.
cient to gratify a!mq&wegl Tafte, and employ every Talent. The no-
bleft Genius may, in the Purfuit of it, exert his utmoft Facylties 3 and the
meaneft will not fail of finding fomething that is within his Reach. The
Theory affords an ample Field to the fpeculative Part of Mankind, and the
Practice is productive of feveral Advantages to Men of Aéionand Bufinefs.

In order, therefore, to render this Treatife, in fome Meafure, of ge-
neral Ufe, 1 have fubjoined an extenfive CATALOGUE, of the greateft
Part of Mathematical, Philofophical, and Optical Inftruments, that are now
in Ufe among the moft judicious and learned Men throughout Ewrope.

Matbematical Infiruments are the Means by which thofe noble Sciences,
Geometry and Philofophy, are render’d ufeful in the Affairs of Life. B
their Affiftance an abftracted and unprofitable Speculation, is made b:ncﬁ):
cial in a thoufand Inftances : Ina Word, they enable us to comnell Theary
with Praftice, and fo turn what was only bare Contemplation, into the mot
{ubftantial Ufes.
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The Knowledge of thefe leads to that ofpmﬁimeArunuancxs, and
experimental Puirosopsy 3 fo that the Ules of mathématical and philo-
fophical Inftruments, ‘make perhaps ‘one “of the moft ferviceadle Branches
ofp Learning in the whole World ; ‘and the natural Way, therefore, of ren-
dering this Knowledge general and diffufive, is by making that of its Zn-
Srraments {o. - ; : £ o B N b v LA RN

As praitical Mathematicks, and experimental Philofophy, teach us the
Powers of Nature, the Properties of natural Bodies, and their mutual Aétions
on one another: This Knowledge cannot be attained without Jufiru-
ments, and the Conclufions-and Proofs we expe&t from i, depend very
much upon their ExafZnéfsc In order therefore to. give a fufficient
Satisfattion to thofe Gentlemen who have honour’d me with their Cuftom,
it hath always been my particular and greateft Aim to produce fuch /n-
- frruments as might facilitate the Progrefs of Matbematical and Philofophical
Learning, which Metive hath been, and ftill is as prefling with me as that
of Inter¢f. For, - AL g, _

In the Conftruction of all the Machines T have ever made, my firft and
greateft Care hath been. to procure good Masdels and Drawings ,
feveral of them I have imitated from the et Autbors, as well Foreigners,
as thofc of our own Country; 1 have alter’d and improved others; and have
added many new ones of my own Invention.” And, PR

1. In all my Peformances I endeavour not to augment the Inftruments
and Machines with fuperfluous Ornaments, both that they may be of frequent
Ufe to thofe of middling Fortunes, and that their Neatne/s may render them
not unworthy of a Place in the Cabinets of the Curious.

2, That their Exaltnefs may be Farﬁculnrly attended to, I always infpect
and dire&t the feveral Pieces myfelf, fee ‘them all combined in my own
Houfe, and ‘finifh the moft curious Parts thereof with my own Hands.

3. To the End that their Conffrusfion may be as JSimple and fubftantial as
the UJes of the Inftruments will admit 5 it is my conftant Study to contrive
them in fuch a Manner that they may be managed with the greateft Eafe.

4 Talfo have Refpect to their being made applicable to feveral Opera-
tions, efpecially when the Extent of their Uf does not prejudice their Sim-
plicity, to the End that Tnftruments may not be multiplied without
Neceflity. .

In the following CaTavocue I have ranged the Inftruments in Claffes
under the Heads ‘of their feveral Branches, ‘and have number’d each parti-
cular Infirument, fo that if a Gentleman is defirous of any one or more of
them, and is at any Diftance from Loxbown, he need only fend me the
Numbers adjoining to thofe he intends to purchafe, ‘and he fhall be ferved
with Fidelity, and at the loweft Prices. '

Inflramenis






