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Of the Roots of'Plants. i8y 
I muft not here omit a curious Phenomenon in the Natural Hif tory of 

Plants, and that is, when the Radicle in fowing happens to light loweit, 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 uppermof t , 
by what Means it is that it changes its Pofit ion, to favour the Afrent of 
the Stem, is one of the Wonders of Vegetation. 

M. Dodart firft obferved this Perpendicularity of Plants, and publifhed it 
in an exprefs EiTay of the Affectation of Perpendicularity, obfervable in the 
Stems or Stalks of Plants, &c. 

The Matter of FaCt is, that though almoft all Plants rife a little crooked ; 
yet the Stems ihoot 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 themfelves, 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 
Aitoniihment. 

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 little 
Root and Pulp, which is generally feparable into two Lobes, and is the 
Foundation of the firft Food the Plantule draws by its Roo t , 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 up-
wards •, it is eafy to conceive, that the little Plant coming to unfold itfelf, 
its Stalk and R o o t need only follow the Direction they have to grow 
perpendicularly. But, 

It is very well known, the Seeds of all Plants, whether fown of them-
ftlves, or by the H e l p of M a n , fall into the Ground at random ; and 
among an infinite Number of Situations, with refpeCt to the Stalk of their 
Plant, the perpendicular Direction upwards is but one. 

It is therefore necefiary that the Stalk redrefs or rcCtify itfelf in all the 
other Situations, in order to find its W a y out of the Ground : But what 
Force is it that effeCts this Change, which is certainly a violent Action ? Is 

that the Stalk finding a lefs Load of Ear th above it, goes naturally that 
Way where it finds the leaft Obftacle •, were it fo, the little Root when it 
happens to be uppermof t , muf t for the fame Reafon follow the fame Di-
rect ion, and mount on high. 

Therefore M. Dodart, fuppofes the Fibres of the Stalks are of fuch a 
Mature, as to contraCt and fhorten by the Sun's H e a t , and lengthen out by 

Moifture of the E a r t h ; and on the contrary, that the Fibres of the 
B b Roots 
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Roots contract by the Moifture of the Ear th , and lengthen by the Heat 
of the Sun. 

T h e n 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 therefore contract the moft ; this Contraction is again pro-
moted by the lengthening of the upper, whereon the Sun adts with the 
great tf t Fo rce ; confequently this Branch of the Root muft recoil towards 
the Ear th , and infinuating thro ' the Pores thereof, get under the Bulb, &V. 

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

In a W o r d , we may imagine, that the Ear th attracts the Root to itfelf, 
and that the Sun contributes to its Defcent and, on the contrary, that the 
Sun attracts the Stem, and the Earth in fome Meaiure fends it towards the 
fame. Again, 

M. de la Hire imagines, 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 ; therefore in 
the Plantule we may conceive a Point of Separation fuch, that all one 
Side of the R o o t fhall be unfolded by the grafter 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 Roo t being coarfeft, when they have enlarged the 
Pores to admit Juices of a determinate We igh t , thole Juices preiling the 
Roo t more and more, will drive it downwards, and this the more as the 
R o o t is more extended or enlarged ; for the Point of Separation, being con-
ceived as the fix'd Point of a Lever, they will a f t by the longer Arm. 
A t the fame T i m e the volatile Juices having penetrated the Stalk, will tend 

to give aDire&ion f rom below upwards, and by Reafon of the Lever, will 
give it more and more every Day till it be perfectly erect. 

Mr . JJlruc accounts for Perpendicularity of the Stems, and their redrel-
f ing themfelves on thefe two Principals. 

P l r f t , that the nutritious Juice arifes f rom the Circumference of the Plant, 
and terminates in the Pith. Second, T h a t Fluids contain'd in Tubes, ei-
ther parallel or oblique to the Hor izon , gravitate on the lower Part of the 
Tubes , and not at all on the upper. 

W h e n c e it eafily follows, that in a Plant pofited either obliquely or paral-
lel to the Hor izon ; the nutritious Juice will a f t more on the lower Part of 
the Canals than on the u p p e r ; and by this Means infinuate more into the 
Canals communicating therewith, and be collected more copioufly therein ; 
thus the Parts on the lower Side will receive more Accretion, and be more 
nourifhed than thofe on the upper j the Confequences whereof muft he, 
that the Extremity of the Plant will be obliged to bend upwards. ^ 
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T h e f a m e P r i n c i p l e b r i n g s t h e S e e d i n t o i t s d u e S i t u a t i o n a t f i r f t ; i n a 

Bean p l a n t e d u p f i d e d o w n , t h e P l u m e a n d R a d i c l e a r e e a f i l y p e r c e i v e d w i t h 
t he n a k e d E y e , t o f h o o t a t f i r f t d i r e d t l y f o r a b o u t a n I n c h ; b u t t h e n c e f o r -
w a r d t h e y b e g i n t o b e n d , t h e o n e d o w n w a r d s , a n d t h e o t h e r u p w a r d s , a s 
i n t h e E x a m p l e o f t h e O r a n g e S e e d , F i g . 4 5 7 ; t h e l i k e i s f e e n i n a H e a p 
of Barley t o b e m a d e Malt, i n a Q u a n t i t y o f Acorns l a i d t o f p r o u t i n a m o i f t 
P l a c e , &c. e a c h G r a i n o f Barley i n t h e firft C a f e , a n d e a c h Acorn i n t h e 
f e c o n d h a t h a d i f f e r e n t S i t u a t i o n , a n d y e t a l l t h e S p r o u t s t e n d d i r e c t l y u p -
w a r d s , a n d t h e R o o t s d o w n w a r d s , a n d t h e C u r v i t y o r B e n d t h e y m a k e , i s 
g r e a t e r o r l e f s a s t h e i r S i t u a t i o n a p p r o a c h e s m o r e o r l e f s , t o t h e D i r e c t i o n 
w h e r e i n n o C u r v i t u r e a t all w o u l d b e n e c e f i a r y . N o w t w o f u c h o p p o f i t e 
M o t i o n s c a n n o t a r i l e w i t h o u t f u p p o f i n g fume c o n f i u e r a b l e D i f f e r e n c e 
b e t w e e n t h e t w o P a r t s •, t h e o n l y o n e w e k n o w o f , i s , t h a t t h e Plume is f e d 
b y a J u i c e , i m p o r t e d t o i t b y T u b e s p a r a l l e l t o i t s S i d e s • , w h e r e a s t h e R a -
dicle i m b i b e s i t s N o u r i f h m e n t a t a l l t h e P o r e s i n i t s S u r f a c e . A s o f t t h e r e -
f o r e a s t h e P l u m e i s e i t h e r p a r a l l e l o r i n c l i n e d t o t h e H o r i z o n , t h e n u t r i t i o u s 
J u i c e f e e d i n g t h e l o w e r P a r t s m o r e t h a n t h e u p p e r , w i l l d e t e r m i n e i t s E x -
t r e m e s t o t u r n u p w a r d s , f o r t h e R e a f o n a l r e a d y a f f i g n e d . O n t h e c o n t r a r y , 
w h e n t h e R a d i c l e i s i n t h e l i k e S i t u a t i o n , t h e n u t r i t i o u s J u i c e p e n e t r a t i n g 
m o r e c o p i o u f l y t h r o u g h t h e u p p e r P a r t t h a n t h e u n d e r ; t h e r e w i l l b e a 
g r e a t e r A c c r e t i o n o f t h e f o r m e r t h a n t h e l a t t e r ; a n d c o n f e q u e n t l y t h e R a -
dicle w i l l b e b e n t d o w n w a r d s : A n d t h i s m u t u a l C u r v i t y o f t h e P l u m e a n d 
R a d i c l e m u f t c o n t i n u e , t i l l f u c h T i m e a s t h e i r S i d e s a r e n o u r i i h e d a l i k e , 
w h i c h c a n n o t b e t i l l t h e y a r e p e r p e n d i c u l a r * . 

Roots a r e g e n e r a l l y d i f t i n g u i i h e d b y t h e i r F i g u r e s , f o m e b e i n g e n t i r e , 
as Liquorice; p a r t e d , a s St. Johnwort; f o m e p a r t e d a t B o t t o m , a s m o i l 
R o o t s o t h e r s a t T o p , a s Dandelion, & c . f o m e p a r t e d a n d r a m i f i e d , a s Com-
frey ; o t h e r s h a v i n g d i v e r s S t r i n g s i f f u i n g f r o m o n e H e a d , a s Crowfoot 
f o m e ft r a i t a s Radijh, c r o o k e d a s Biftort, f m o o t h a s Buglofs, ftringy a l l 
r o u n d a s Columbine f o m e t h i c k a s Rhubarb, f l e n d e r a s t h e Vine, l o n g a s 
Fennel, i h o r t a s Turnep, & c . & c . 

T h e M o t i o n s o f R o o t s a r e f o m e t i m e s p e r p e n d i c u l a r , a s Par/nip, l e v e l a s 
Hops, Ammi, Cinque foil, See. 

T h e r e i s a k i n d o f w r e a t h i n g o r t w i l l i n g i n t h e V e f f e l s o f f o m e w h e n t h e 
Ba rk is ftripped o f f , i n Carduus, Sonchus, & c . i n w h i c h m a y b e f o m e t i m e s 
feen t w o o r t h r e e C i r c u m v o l u t i o n s . 

B u t t h e m o f t r e m a r k a b l e o f a l l Roots a r e f u c h a s a r e a n n u a l l y r e n e w e d o r 
r e p a i r e d o u t o f t h e T r u n k o r S t a l k i t f e l f , a s Arum, Rape• Crowfoot, Valerian, 
Rrownwort, Bearsfoot, Tanfy, Lychnis, Sapier, Primrofe, Ammi, Avens, 
Wood-Sorrel, Iris, a n d o t h e r s ; t h a t is t o f a y , t h e B a l i s o f t h e S t a l k c o n t i -
nua l ly a n d b y i n i e n f i b l e D e g r e e s , d e f c e n d i n g b e l o w t h e S u r f a c e o f t h e E a r t h , 
a n d h i d i n g i t f e l f t h e r e i n , i s b o t h i n N a t u r e , P l a c e a n d O f f i c e c h a n g e d i n t o 

* Men. d. I. Acad. Roy. dts Science, ti. 1708. 
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a R o o t . S o i n Brozvnwort t h e B a f i s o f t h e S t a l k f i n k i n g d o w n b y D e g r e e s 
t i l ! i t l i e s u n d e r G r o u n d , b e c o m e s t h e u p p e r P a r t o f t h e R o o t ; a n d c o n t i -
n u i n g f t i l l t o f i n k , t h e n e x t Y e a r b e c o m e s t h e l o w e r P a r t , a n d t h e n e x t 
a i t e r t h a t r o t s a w a y , * a n e w A d d i t i o n b e i n g y e a r l y m a d e o u t o f t h e S t a l k , a s 
t h e o l d e r P a r t s a n n u a l l y r o t a w a y . 

I n a D i f f e d i o n o f t h e Root w e i h a l l f i r f t find t h e Skin, n e x t t h e Cortical, 
w h i c h w h e n t h i n i s c o m m o n l y c a l l e d t h e B a r k • , n e x t w i t h i n t h i s a r e the 
w o o d y F i b r e s , w h i c h t o g e t h e r w i t h a l l i t s P a r t s , a r e v i f i b l e i n a C i r c l e ; 
i t s P o r e s b e i n g n o t h i n g n e a r f o n u m e r o u s a s t h a t o f t h e C o r t i c a l , b u t i n 
f o m e m o r e o p e n t h a n i n o t h e r s , a s m a y b e f e e n o n c u t t i n g a v e r y thin 
t r a n f v e r f e S l i c e o f t h e B r a n c h o f a T r e e , a n d h o l d i n g i t a g a i n f t t h e L i g h t , 
o r p l a c i n g i t b e f o r e t h e Microfcope. I n Currant a n d Goofberry-Trees i t is 
l e f s c o n f p i c u o u s t h a n i n Oak o r Plumbs, i n Dam/ins i t i s m o r e , a n d in El -
d e r a n d V i n e s m o r e t h e c o r t i c a l B o d y d o t h n o t o n l y f u r r o u n d t h e W o o d , 
b u t i s a s i t w e r e w e d g e d i n t o i t i n m a n y P l a c e s , a n d i s e v e n i n f e r t e d therein 
a s f a r a s t h e P i t h , a n d a p p e a r s i n a t r a n f v e r f e S e & i o n o f a R o o t l i k e Lines 
d r a w n f r o m t h e C e n t e r t o t h e C i r c u m f e r e n c e . 

F i g . 4 6 6 . r e p r e f e n t s a t r a n f v e r f e S l i c e o f t h e R o o t o f Afparagus, and 
F i g . 4 6 7 , e x h i b i t s a tnicrofcopic P i d t u r e o f a P i e c e t h e r e o f c u t o u t a t a b , 
i n w h i c h 
A B f h e w s t h e S k i n . 
A B C D t h e B a r k , o r a l l t h a t P a r t 

a n a l o g o u s t o i t . 
C D E F t h e L y m p h e d u d t s o n t h e 

F i g . 4 6 8 . is a tranfverfe S l i c e of t h e Root of Mallows. F i g . 4 6 9 . repre-
fents a Piece thereof, which was cut o u t a t c d , a s i t a p p e a r e d before the Mi-
crofcope ; in which 

i n n e r E d g e o f t h e B a r k . 
E F G H t h e W o o d i n w h i c h the 

b l a c k S p o t s f h e w t h e A i r Vei fe l s . 
G H I t h e P i t h . 

A B C D f h e w s t h e S k i n . 
C D E F t h e B a r k , o r a l l t h a t P a r t 

o f t h e R o o t w h i c h a n f w e r s t o i t , 
i n w h i c h t h e r o u n d S p o t s a r e t h e 
M u c i d u d t s . 

E F G H t h e c o m m o n L y m p h e d u f e 
G H I K t h e p i t h y P a r t o f t h e Root . 
I K L m o r e L y m p h e d u d t s , in both 

w h i c h t h e b l a c k H o l e s a r e t h e Air 
t h e A i r V e f i e l s . 

F i g . 4 7 0 . r e p r e f e n t s a S l i c e o f a Vine Root c u t t r a n f v e r f l y , o u t o f wh ich 
a t e f w a s c u t a f m a l l P i e c e , w h i c h w h e n p l a c e d b e f o r e the Microfcope a P " 
p e a r e d a s r e p r e f e n t e d b y F i g . 4 7 1 . w h e r e i n 
A B f h e w s t h e S k i n . 
A B C D t h e B a r k . 
L S P a r c e l s o f S a p V e f T e l s . 
L . I P a r c e l s o f W o o d i n w h i c h t h e 

d a r k e r f h a d e d C i r c l e s g r e a t a n d 

f m a l l a r e t h e A i r V e f i e l s . 
E F p a r e n c h y m o u s I n f e r t i o n s betsveer-

t h e P a r c e l s o f W o o d . 
G G o t h e r s w i t h i n t h e m . 

* Grew. Anat. of Plants, f. 5 9 . 
A t 
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A t F i g . 4 7 2 . i s f e e n a t r a n f v e r f e S l i c e o f a Horfe Radijh R o o t , a n d a t a b 

the P l a c e f r o m w h e n c e a G o r e w a s c u t , w h i c h i s r e p r e f e n t e d a s i t a p p e a r e d 
in t h e Microfcope b y F i g . 4 7 3 . w h e r e o f 
A B i s t h e S k i n . 
A B C D t h e B a r k . 
C D E F G H I t h e S a p V e i T e l s i n 

F o r m o f a G l o r y . 
C D K L t h e W o o d i n w h i c h t h e 

d a r k e r C i r c l e s a r e t h e A i r V e i T e l s . 
K L M N a R i n g o f m o r e S a p V e f -

f e l s . 
M N O t h e P i t h . 

F i g . 4 7 4 . e x h i b i t s a t r a n f v e r f e S e f t i o n o f Buglofe Root, f r o m w h i c h a t 
c d w a s t a k e n a f m a l l P i e c e , t h a t w h e n m a g n i f i e d a p p e a r e d a s F i g . 4 7 5 . 
i n w h i c h 
A B i s t h e S k i n . 
A B C D t h e B a r k . 
A B E F t h e B l a d d e r s i n t h e o u t e r 

P a r t o f t h e B a r k t h e y a r e f i g u r e d 
f o m e w h a t o b l o n g , a n d a r e r a n g e d 
in C i r c l e s . 

E F C D t h e i n n e r P a r t o f t h e B a r k 
i n w h i c h t h e B l a d d e r s a r e r a n g e d i n 

c u r v e d A r c h e s . 
C D G H a R i n g o f S a p V e i T e l s , 
I I a p a r e n c h y m o u s I n f e r t i o n , o f 

w h i c h t h e r e a r e f e v e r a l i n t h e 
w h o l e S e & i o n . 

L K K L t h e W o o d i n w h i c h t h e 
d a r k S p o t s a r e t h e A i r V e i T e l s , 

K K M t h e P i t h . 

S e c t . II. 

Of the Skin of Roots. 

' " P H E o u t e r P a r t o f a l l Roots i s t h e Skin, w h i c h i n Skerrits is w h i t e , 
A y e l l o w i n Bock, r e d i n Potatoes, b r o w n i n Lavage, b l a c k i n Buglofs, & c . 

their S u r f a c e is f o m e t i m e s f m o o t h , a s i n Horfe radifh, r o u g h , a s i n Scorzo-
nwa. T h e S k i n s o f t h e f e v e r a l S h e l l s o f a Tulip-Root f r e i h t a k e n u p , a p -
pear t o b e p e r f o r a t e d w i t h a N u m b e r o f f m a l l H o l e s . T h i s S k i n i s v e r y 
thin i n Parfnip, t h i c k e r i n Buglofs, v e r y t h i c k i n Iris, o p a k e i n f o m e a s t h e 
Tbiftle, a n d t r a n f p a r e n t i n o t h e r s , a s t h e Madder. 

E v e r y Root h a t h t w o k i n d s o f S k i n , o n e o f t h e f a m e A g e w i t h t h e 
other P a r t s , a n d t h e o t h e r f u c c e e d i n g i n t h e P l a c e o f t h e f o r m e r a s i n Dan-
folion, t h e o l d S k i n f e e m s t o b e t h a t P a r t w h i c h c o m p o f e d t h e c o r t i c a l B o d y 
t h e Y e a r b e f o r e , w h i c h b y t h e G e n e r a t i o n o f a n e w R i n g n e x t t h e W o o d , i s 
n o w t h r u f t o u t w a r d , a n d i h r u n k u p i n t o a S k i n a s a t A B i n a n Horfe-
radifh R o o t , F i g . 4 7 3 . o r a t A B i n a Buglofs Root, F i g . 4 7 5 . a s f a r a s t h e 
g a d d e r s i n t h e f o r m e r , a n d V e i T e l s i n t h e l a t t e r , a r e r a d i a t e d • , t h e c o r t i c a l 

° d y f e e m s t o i h r i v e l u p i n t o a n e w S k i n , a s t h e o l d o n e s f a l l o f f , a n d p r o -
; r | | y i h e w h o l e B o d y o f t h e p e r p e n d i c u l a r R o o t s , e x c e p t t h e w o o d y F i b r e 
•r' t h e C e n t e r , b e c o m e s t h e f e c o n d S k i n , a s i n Afparagus, F i g . 4 6 7 . 

" T h i s 
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T h i s S k i n i s m a d e u p o f t w o K i n d s o f B o d i e s , o n e p a r e n c h y m o u s , gene -

r a l l y c o m p o f e d o f e x c e e d i n g f m a l l C e l l s o r B l a d d e r s , w h i c h a r e p l a i n l y vi-
f i b l e , i f v i e w e d t h r o u g h a Micro/cope, a n d a p p e a r a s i n F i g . 4 6 7 . w h i c h 
r e p r e f e n t s a t r a n f v e r f e P i e c e o f t h e R o o t o f Afparagus m a g n i f i e d t h e f e Blad-
d e r s a r e o f d i f f e r e n t S i z e s , b e i n g l a r g e r i n Buglofs t h a n i n Afparagus, & c . 

T h e o t h e r P a r t o f t h i s S k i n i s c o m p o f e d o f t u b u l a r W o o d - V e f f e l s , inter-
m i x ' d w i t h t h e B l a d d e r s b e f o r e - m e n t i o n ' d . 

I f a Root b e c u t t r a n f v e r i l y , a n d l a i d b y f o r f o m e T i m e , a l l t h e Par t i 
w h e r e t h e r e a r e n o V e f f e l s Wi l l f h r i n k b e l o w t h e S u r f a c e o f t h e c u t E n d ; 
b u t t h e V e f f e l s w i l l a l l r e t a i n t h e f a m e L e n g t h , a t w h i c h T i m e t h e y may 
b e e x a m i n e d b y t h e Microfcope. 

Of the Bark of Roots. 

T H E Bark is f i t u a t e j u f t w i t h i n t h e S k i n , i n f o m e R o o t s i t i s yellow, 
a s i n Bock, r e d i n Bijhrt, b u t i n m o i l w h i t e , i n f o m e i t i s v e r y thin, 

a n d i n o t h e r s i t m a k e s t h e g r e a t e f t P a r t o f t h e R o o t , t h e t h i n n e f t a n d thickest 
b e i n g a l l a n a l o g u s . 

I t i s e x c e e d i n g p o r o u s b o t h i n L e n g t h a n d B r e a d t h , a s a p p e a r s from 
i t s i h r i n k i n g u p e q u a l l y b o t h W a y s , a n d d i l a t i n g t o i t s f o r m e r S i z e o n be-
i n g f o a k e d i n W a t e r . A l l t h i s i s a p p a r e n t t o t h e n a k e d E y e ; b u t t h e Mi-
crojccpe c o n f i r m s t h e T r u t h t h e r e o f , b y f h e w i n g t h a t t h e f e P o r e s a r e an in-
f i n i t e N u m b e r o f l i t t l e C e l l s o f B l a d d e r s , f o m e t i m e s r u n n i n g i n R a n k s both 
t h e L e n g t h a n d C r o f s - w a y s o f t h e R o o t , a s a t A B C ' D i n Buglofs. F i g . 475; 
i t m a y b e f e e n b o t h i n a t r a n f v e r f e a n d u p r i g h t S e d i t i o n , a n d a l w a y s be l t al-
t e r t h e P i e c e s f o c u t h a t h l a i n b y f o m e T i m e t o d r y . 

T h i s p a r e n c h y m o u s P a r t i s o f a n u n i f o r m T e x t u r e i n m a n y R o o t s , and 
d i v e r f i f i e d i n a s m a n y o t h e r s ; t h e B l a d d e r s , t h o u g h v e r y r e g u l a r , y e t differ 

i n S h a p e , S i z e a n d S i t u a t i o n ; i n f o m e P l a c e s l i k e w h i t e R a y s , f t r e a m i n g 
f r o m t h e i n n e r E d g e t h e r e o f o u t w a r d s t o t h e C i r c u m f e r e n c e o f t h e B a r k , a s i s 
a p p a r e n t i n a t r a n f v e r f e S e d i t i o n o f Lovage, Melilot, Parfnip, & c . continu-

i n g i n d i r e c t L i n e s t h e w h o l e L e n g t h o f t h e R o o t . 
T h e Bark, a s b e f o r e o b f e r v e d , i s i n t e r m i x e d w i t h a f e w l i g n o u s Veffels, 

w h i c h a r e a p p a r e n t i n m o f t R o o t s i n t h e R e f e m b l a n c e o f T h r e a d s . T h e i e 
t u b u l a r T h r e a d s d o n o t r u n i n d i r e c t L i n e s , b u t a r e f r e q u e n t l y b r a c e d toge-
t h e r i n t h e F o r m o f N e t w o r k , a s i s a p p a r e n t i f t h e B a r k b e f t r i p p e d o f f , a r k l 

a P i e c e o f i t e x a m i n e d b y t h e Microfcope. 
I n Parfnips t h e f e V e i f e l s y i e l d a t h i n L y m p h a . I t is c e r t a i n t h a t t h i s clear 

S a p a f c e n d s o n l y i n t h e f e V e f f e l s , b e c a u f e n o L i q u o r w i l l d o t h e l i k e f r o m 

a n y p a r e n c h y m o u s P a r t ; f o m e t i m e s t h e y y i e l d a t h i c k m u c i l a g i n o u s L y r ° P , a 

a s Comfrey; o f t e n t i m e s t h e f e f u c c i f e r o u s V e f f e l s y i e l d a m i l k y o r w h i t e j a p , 
a n d f o m e t i m e s y e l l o w , a s i n Soncbus, a n d m o f t c i c h o r a c e o u s P l a n t s ; i n j , ; 
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gelica, a n d m o i l u m b e l l i f e r o u s ; i n Burdock a n d d i v e r s T h i r t i e s ; i n Scorzo-
nera, common Bells, a n d m a n y o t h e r P l a n t s , n o t c o m m o n l y t a k e n N o t i c e 
o f t o b e m i l k y . T h e f e m i l k y S a p s , a l t h o u g h o f d i f f e r e n t C o l o u r s , T h i c k -
nefs , a n d o t h e r Q u a l i t i e s , a g r e e i n b e i n g m o r e o i l y t h a n a n y o f t h e l y m p h o u s 
Saps f o r t h e M i x t u r e o f t h e o i l y P a r t s , w i t h f o m e o t h e r l i m p i d L i q u o r , 
caufes t h e m t o b e o f a m i l k y * , o r o t h e r o p a k e C o l o u r . I n t h e f a m e M a n -
ner a s c o m m o n O i l , a n d a f t r o n g L i q u a m e n t o f T a r t a r , f h o o k i n a B o t t l e , 
b e c o m e w h i t e . 

S o m e t i m e s t h e O i l w i l l f e p a r a t e , a s is o b f e r v a b l e o n c u t t i n g a Fennel 
Root t r a n f v e r f l y , a f t e r i t h a t h l a i n f o m e D a y s o u t o f t h e G r o u n d . T h e 
f a m e V e i T e l s , w h i c h b e f o r e y i e l d e d M i l k , w i l l n o w y e i l d O i l . 

A l l Gums a n d Balfams a r e l i k e w i f e t h e C o n t e n t s o f t h e f e V e i T e l s , f o r t h e f e 
and M i l k s a r e n e a r l y a - k i n . T h e M i l k o f Fennel ftanding f o m e t i m e , t u r n s 
to a c l e a r B a l f a m , o f Scorzonera •, Dandelion, a n d o t h e r s , t o a G u m . I n t h e 
dr ied R o o t o f Angelica, w h e n f p l i t , t h e M i l k f is f e e n i n C l o d s , i n t h e C o n -
t i n u a t i o n o f t h e f e V e i T e l s , c o n d e n f e d i n t o a n h a r d A l i n i n g R o f i n . T h e R o o t 
Helenium c u t t r a n f v e r f l y , p r e f e n t l y y i e l d s a B a l f a m o f a C i t r o n C o l o u r , f o 
called b e c a u f e i t w i l l n o t d i f l b l v e i n W a t e r . T h e R o o t o f c o m m o n Worm-
wood y i e l d s a t r u e B a l f a m , w i t h a l l t h e d e f i n i n g P r o p e r t i e s o f a T e r e b i n t h i 
the R o o t s o f Trachelium a n d Enula, y i e l d b o t h a L y m p h a a n d a C i t r o n B a l -
f a m ; a n d Wormwood b o t h a L y m p h a a n d a T e r e b i n t h § a t t h e f a m e T i m e . 
It is d o u b t f u l w h e t h e r a l l Roots h a v e L y m p h a D u i t s , b u t p r o b a b l y t h e y 
have , a n d f o r t h e m o i l P a r t f t a n d i n g i n a R i n g , a t t h e i n n e r V e r g e o f t h e 
Bark. 

T h e S i t u a t i o n o f t h e f e V e i T e l s a r e v e r y c u r i o u s , i f v i e w e d i n a t r a n f v e r f e 
Sec t ion o f t h e R o o t f o m e t i m e s t h e y o n l y f o r m a R i n g a t t h e i n n e r E d g e 
of t h e Bark, a s a t E F , i n Afparagus, F i g . 4 6 7 . i n w h i c h P o f i t i o n t h e y a r e 
• n m o f t , if n o t a l l R o o t s ; i n f o m e t h e y f t a n d i n R a y s , a s Borage, o r Peri-
fberial, as i n Celandine. T h e f e v a f c u l a r R a y s a r e e x t e n d e d i n f o m e t o w a r d s 
the C i r c u m f e r e n c e o f t h e B a r k , a b o u t h a l f W a y , a s b e t w e e n C D E F , i n 
o u g l o f s , F i g . 4 7 5 . i n a l l Docks a n d Sorrels, a b o u t ^ t h s o f t h e T h i c k n e f s 
°f t h e Bark t o w a r d t h e C i r c u m f e r e n c e , f e v e r a l o f t h e m a r e a l f o a r c h e d 
t h e r e a b o u t . I n a l l , o r m a n y Trefoils, a n d o f t h e l e g u m i n o u s K i n d , o n l y 
one T h i r d o f t h e B a r k . I n t h e u m b e l l i f e r o u s , t h e y a r e f i t u a t e b e t w e e n t h e 
d i ame t r i ca l P o r t i o n s o f t h e P a r e n c h y m a . I n t h e Microfcope t h e y a l l o f t h e m 
j ^ p e a r t o b e r e a l C i r c l e s a n d i n a t r a n f v e r f e S e c t i o n , w h e n t h e M i l k h a s 
oeen l i c k e d o f f w i t h t h e T o n g u e , t i l l n o m o r e w i l l r i f e . T h e y m a y a l f o 
b e f o a k e d i n W a t e r , a f t e r w h i c h t h e P o f i t i o n o f t h e M i l k V e i T e l s w i l l b e 

" ib le •, i n f o m e Roots t h e y r u n m o r e p a r a l l e l , a n d k e e p a f u n d e r , a s i n 
•l°nks-hood, a n d j o i n t o w a r d s t h e C i r c u m f e r e n c e o f t h e Bark, i n Eryngo. 

h e y t e r m i n a t e m o r e c i r c u l a r , i n Briony a n g u l a r , o r i n t h e F o r m o f a 

* Grew. An, Plant, p. 6;. + Ibid. p. 67. § Ibid. p. 68. 
Glory , 
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Glory , as will appear alfo on viewing an Horfe Radijl) Root, C D E F G 
H I, Fig . 4 7 3 . in the Micro/cope. In fome almoft entire Circles, as in Dan-
delion ; in others compofed of ihor t C h o r d s ; in fome thefe Specks are fo ex-
ceeding fmall , that to the naked E y e they feem continued Rings , but when 
viewed in the Microfcope, are d i f t in i t Veifels, as in Marfh-Mallows, and 
Liquorice. In MarJ}j-Mallows the Lymphasdu i l s appear in Rays, and the 
Lacteals in R ings , Fig . 4 6 9 . In Dandelion they appear to the naked Eye 
l ike numerous Rings , but when viewed through the Microfcope, are found 
to confif t of very many fmall Rays, ftreaming f rom the inner Verge of the 
Bark, a-crofs three or four of the fmaller Rings . 

H A T Port ion of the Root, which i s contiguous to , and within the 
Bark ; in Trees , and ihrubby Plants , is the W o o d , which confiih 

of the Parenchyma and lignous Subftance. T h e firfb of which is of the lame 
N a t u r e with tha t of the Bark. T h e Pofit ion of its feveral Parts are moftiy 
diametrical, running between the lignous Parts, f r o m the C i r c u m f e r e n c e to-
wards the Center of the Root, and all together confti tute that which is be-
fore called the Infer tment . T h e f e Infer tments are moi l obfervable in the 
Roots of many Herbs , as Comfrey, which exhibits a good Not ion of all other, 
as well T rees as H e r b s •, fometimes this parenchymous Body is difpofed in-
to Rings, as in Fennel. In mof t woody Roots , they ftream between the 
P i th and Bark, like fo many fmall Rays . In fome Roots they con t inue to 
the Center , as Columbine, in others not , as Parfnip •, and fometimes d i f f e -
rent in the fame Roo t , as E F in the Vine, F ig . 4 7 1 . T h e y are compol^ 
of many fmall Bladders, as in the Bark, but generally fmaller. Their S h a p e 
ufually round, but fomet imes oblong and oval , as in Borage, or o b l o n g an" 
iquare, as in the Vine. 

T h e lignous Part alfo confifts of two Kinds of Bodies, fucciferous, or lig-
nous, and Air Veifels. T h e lignous are of the Na tu re with thofe of the 
Bark , and in a tranfverfe Sedtion of the R o o t , emit a L iquor as thole do. 
T h e f e Veifels are no where interwove or braced together , but c o n t i n u e from 
one E n d of the R o o t to the other. 

T h e Pofition of both thefe Kind of Veifels is various, the fucciferous or 
l ignous are fometimes fituate in diametrical Lines , as in the Vine, Fig. 471, 

a n d mof t Trees , fometimes oppofi te to the Area! , as in Beet, &c. 

S e c t . III. 
Of the Wood of Roots. 

S E C T. 
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S e c t . I V . 

Of the Tith of Roots. 

Wi t h i n t h e w o o d y P a r t , is t h e Pith w h i c h i s n o t c o m m o n t o a l l 
R o o t s , f o r f o m e h a v e n o n e , a s Nicotian, Stramonium, a n d o t h e r s . 

The Pith, f o r t h e m o f t P a r t , e f p e c i a l l y i n T r e e s , is a i i m p l e B o d y , y e t l i k e 
t h e B a r k i t i s c o m p o u n d e d , f o m e f u c c i f e r o u s V e f i e l s b e i n g m i x e d w i t h i t , a s 
in Jerufalem Artichoke, Horfe Radijk, & c . m a n y R o o t s t h a t h a v e n o P i t h 
at t h e i r l o w e r P a r t , h a v e o n e a t t h e T o p , a s Columbine, Lavage, &rc . 
T h e i r C o n t e x t u r e b y t h e Microfcope, a p p e a r s t o b e o f t h e f a m e g e n e r a l 
K i n d i n a l l P l a n t s , b o t h i n t h e P a r e n c h y m a o f t h e B a r k , i n t h e I n f e r t m e n t 
or d i a m e t r i c a l P o r t i o n s , a n d i n t h e P i t h , a l l b e i n g c o m p o f e c o f Bladders, 
w h i c h a r e o f v e r y d i f f e r e n t S i z e s , f e l d o m l e f s t h a n t h o f e o f t h e B a r k , a s 
in Afparagus, F i g . 4 6 7 . b u t g e n e r a l l y m u c h b i g g e r , a s i n Horfe Radijh, 
F i g . 4 7 3 . t h e i r P o f i t i o n f e l d o m v a r i e s , b u t i s u n i f o r m i n a t r a n f v e r f e S e c -
t ion o f a l l P a r t s o f t h e R o o t p i l e d u p e v e n l y o n e o v e r a n o t h e r . I n a n 
u p r i g h t S e d t i o n t h e y f e e m t o r u n i n d i r e t t T r a i n s , l e n g t h - w a y s ; t h e y a r e f o r 
t he m o f t P a r t o r b i c u l a r , t h o u g h i n t h e l a r g e r R o o t s f o m e w h a t a n g u l a r . O n 
o b f e r v i n g t h e f e B l a d d e r s w i t h t h e Microfcope, t h e i r S i d e s w i l l b e f o u n d t o 
c o n f i f t o f f e v e r a l R a n k s o f e x c e e d i n g f m a l l F i b r e s , l y i n g f o r t h e m o f t 
P a r t e v e n l y o n e o v e r a n o t h e r , f r o m t h e B o t t o m t o t h e T o p o f e v e r y 
B l a d d e r , a n d r u n n i n g a - c r o f s a l f o f r o m o n e B l a d d e r t o a n o t h e r . I f t h e Pith 
be c u t w i t h a f h a r p R a z o r , o r P e n k n i f e , a n d f o a p p l i e d t o t h e Microfcope, 
they wi l l b e f e e n d i f t i n & l y . 

A l l P l a n t s e x h i b i t t h i s S p e & a c l e , b u t t h o f e b e f t w i t h t h e l a r g e f t B l a d d e r s ; 
nor t h e f a m e Pith f o w e l l i n a n y o t h e r C o n d i t i o n , a s w h e n d r y ; b e c a u f e 
then t h e S a p b e i n g v o i d e d , t h e S p a c e s b e t w e e n t h e F i b r e s , a n d t h e F i b r e s 
t h e m f e l v e s a r e m o r e d i f t i n i t l y f e e n . Y e t i t m u f t n o t b e d r i e d a f t e r c u t t i n g , 
becaufe i ts f e v e r a l P a r t s w i l l t h e r e u p o n c o i n c i d e a n d b e c o m e d e f o r m e d , b u t 
t o b e c h o f e n w h i l e t h e P l a n t i s g r o w i n g , a t w h i c h T i m e i t m a y b e o f t e n 
found d r y a n d n o t d e f o r m e d ; a s i n t h e T r u n k s o f common Ihiflle, Jcrufa-
lem Artichoke, & c . c u t o f f t h e w h i t e B o t t o m s o f t h e B l a d d e r s o f a Bulrufh 
t r a n f v e r f l y , a n d t h e y w i l l a p p e a r l i k e a c u r i o u s P i e c e o f N e e d l e - w o r k . T h e 
^ h o l e B o d y o f a Root t h e r e f o r e c o n f i f t s o f V e f f e l s a n d F i b r e s , a n d p r o b a b l y 
thefe F i b r e s t h e m f e l v e s a r e t u b u l a r . 

If y o u t a k e t h e R o o t s o f Vine, Fennel, Dandelion, Plumb-tree, Elder, 
How, & c . a n d l a y t h e m f o r f o m e T i m e t o dry, t h e n c u t of t" a t h i n S l i c e 

^ each t r a n f v e r f l y , a n d p l a c e i t b e f o r e t h e M i c r o f c o p e , b y p i n c h i n g o n e 
- a g e t h e r e o f between t h e N i p p e r s , t h e L i g h t w i l l t h e n b e t r a j e & e d t h r o u g h 

the Perforations o f all t h e V e f l c l s b o t h g r e a t and f m a l l , t h e y a r e f c a r c e e v e r 
V l i ' b le i n t h e f r e i h S l i c e s o f t h e f e R o o t s . 

C c A 



i£4. Of the Trunks of Trees. 
A c l c a r a n d e l e g a n t S i g h t o f t h e F i b r e s w h i c h c o m p o f e t h e A i r Ve f l e l s , 

m a y b e o b t a i n e d b y f p l i t t i n g a Vine Root, o r a P i e c e o f Oak, a n d m a y be 
f e e n i n t h e S i d e o f t h e g r e a t e r A i r V e f f e l s , i n t h e R e f e m b l a n c e o f N e e d l e -
W o r k t h e S p i r a t i o n o f t h e F i b r e s m a y b e b e t t e r o b f e r v e d i n t h e Trunk 
t h a n i n t h e Root, a n d b e l t i n young Plants, b u t n o : f o w e l l b y c u t t i n g as 
f p l i t t i n g , o r b y t e a r i n g o f f f o m e f r n a i l P i e c e , t h r o u g h w h i c h t h e y r u n ; 
t h e i r C o n f i r m a t i o n b e i n g b y t h i s M e a n s n o t i p o i l e d . 

B u t i n t h e L e a v e s o r t e n d e r S t a l k s o f a l l f u c h P l a n t s a s f h e w u p o n break-
i n g , ^ k i n d o f D o w n o r W o o l . - , t h e y m a y b e f e e n d r a w n o u t , a n d that 
f o m e t i m e s t o t h e n a k e d E y e . T h i s W o o l b e i n g n o t h i n g e l f e b u t a certain 
N u m b e r o f F i b r e s d r a w n o u t o f t h e i r f p i r a l P o f i t i o n , a p p e a r i n g m o r e o r 
l e f s i n t h e L e a v e s a n d o t h e r P a r t s o f m o i l : P l a n t s , a s i n t h e Vine, Scabious, 
& c . i n t h e Scales o f a Squil t h e y a r e f o e a f i l y f e p a r a b l e , a s t o f h e w the 
P l a t e o r Z o n e i n t o w h i c h t h e Air Vejfels a r e u f u a l l y r e f o l v e d , w h i c h is not 
o n e f i n g l e P i e c e , b u t m a d e u p o f f e v e r a l r o u n d F i b r e s , r u n n i n g p a r a l l e l , and 
k n i t t o g e t h e r b y o t h e r f m a l l e r o n e s t r a n f v e r i l y i n t h e F o r m o f a Z o n e . 

C H A P . X X X V I I . 

Of the Trunks of Trees. 

S e c t . I . 

T H E Trunk c o m e s n e x t u n d e r C o n f i d e r a t i o n , w h i c h c o n f i f t s o f the 
Bark, the Wood, t h e Insertions or Veins, a n d t h e Pith. 

T h e c r o f s S h o o t i n g s o f t h e W o o d i n T r u n k s o f f e v e r a l Y e a r s G r o w t h ap-
p e a r i n R i n g s , f o t h a t w e m a y j u d g e b y t h e N u m b e r o f R i n g s o f h o w many 
Y e a r s * G r o w t h t h e T r e e i s • , i n e a c h o f t h e f e R i n g s i s o n e C i r c l e o f large 
o p e n P i p e s , b u t t h e f e w e r o f t h e f e t h e f t r o n g e r t h e T i m b e r . 

T h e P o r e s o f t h e W o o d i n w e l l - g r o w n T i m b e r a r e v e r y c o n f p i c u o u s hot-
i n a n u p r i g h t a n d t r a n f v e r f e S e d t i o n t h e r e o f . 

T h e l i g n o u s B o d y i n t h e T r u n k s o f H e r b s a r e e x t r e m e l y v i f i b l e i n the 
MicrofcGpe, e a c h F i b r e t h e r e o f b e i n g p e r f o r a t e d w i t h 3 0 , 5 0 , 1 0 0 , 
P o r e s , a s m a y b e f e e n i n a m a g n i f i e d P i e c e o f B u r d o c k , F i g . 4 I T f 1 

a l t h o u g h e a c h F i b r e a p p e a r s t o t h e n a k e d E y e t o b e b u t o n e , y e t when-
m a g n i f i e d w e p l a i n l y f i n d t h e m t o b e c o m p o f e d o f a N u m b e r o f F i b r e s , o r 
r a t h e r h o l l o w T u b e s j o i n e d t o g e t h e r , f o t h a t w h a t w e c a l l t h e w o o d y 
o f a T r e e , n o t w i t h f t a n d i n g a l l i t s S o l i d i t y , i s n o t h i n g e l f e b u t a C l u u e r 
i n n u m e r a b l e a n d e x t r a o r d i n a r y f m a l l v a f c u l a r F i b r e s ; f o m e o f which n 
f r o m t h e R o o t u p w a r d s , a n d a r e d i f p o f e d i n F o r m o f a C i r c l e , a n d t h e o t . e 
w h i c h D r . Grew c a l l s Infertions, t e n d h o r i z o n t a l l y f r o m t h e S u r f a c e t o tu> 

* Phi. Tranf, No. 2 I 3. 
Center» 
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C e n t e r , i n f u c h a M a n n e r a s t o c r o f s e a c h o t h e r , a n d a r e i n t e r w o v e l i k e 

t h e T h r e a d s o f a W e a v e r ' s W e b . 

T h e f e Infertions a r e v i f i b l e o n f a w i n g T r e e s L e n g t h w i f e , a n d ( h a v i n g 

f r o m t h e n c e v e r y t h i n S l i c e s . T h e y a r e a l f o d i f c e r n a b l e a t t h e i r E n t r a n c e 

i n t o t h e W o o d o n { t r i p p i n g o f f t h e Bark. 
A s t h e P o r e s o r V e f f e l s a r e g r e a t e r o r l e f s , f o a r e a l f o t h e I n f e r t i o n s , t o 

t h e n a k e d E y e , t h e l a r g e f t o n l y a r e d i f c e r n a b l e ; b u t b y t h e H e l p o f t h e 

Microfcope t h e y a p p e a r v e r y n u m e r o u s . 

T h e I n f e r t i o n s i n t h e T r u n k a r e v i f i b l e i n a t r a n f v e r f e S e c t i o n , a n d a r e 

d i f p o f e d i n e v e n L i n e s o r R o w s t h r o u g h o u t i t s w h o l e B r e a d t h ; t h e y a r e r e -

p r e f e n t e d a s t h e y a p p e a r i n t h e R o o t o f a Vine, w h e n v i e w e d t h r o u g h a 

Microfcope, by E F, Fig. 471. 
T h e P o r e s o f t h e P i t h a r e m o f t l y o b f e r v a b l e i n t h e Trunk, b e i n g l a r g e r 

t h a n i n t h e R o o t ; a n d t h r o u g h a Microfcope a p p e a r l i k e f o m a n y B u b b l e s 

o r B l a d d e r s , a s i n a P i e c e o f B u r d o c k , F i g . 4 7 7 . 

I n t h e P i t h s o f m a n y R o o t s a n d P l a n t s , f o m e o f t h e l a r g e r P o r e s o r B l a d -

d e r s h a v e f m a l l e r o n e s w i t h i n t h e m , f o m e o f w h i c h a r e d i v i d e d w i t h c r o f s 

M e m b r a n e s , a n d b e t w e e n t h e i r f e v e r a l S i d e s o t h e r f m a l l e r B l a d d e r s a r e i n -

f e r t e d , i n o r d e r l y R a n k s L e n g t h - w i f e . 

W h a t D r . Grew c a l l s Fibres a n d Infertments, o r t h e l i g n o u s B o d y i n t e r -

w o v e n w i t h t h a t w h i c h h e t a k e s t o b e t h e c o r t i c a l , t h a t i s t h e f e v e r a l D i -

ftindtions o f t h e G r a i n , a r e c a l l e d b y M r . Lifter V e i n s , * t h a t i s , f u c h D u d t s 

a s f e e m t o c o n t a i n a n d c a r r y i n t h e m t h e i r n o b l e f t J u i c e s , a n a l a g o u s t o h u -

m a n V e i n s . M r . Lifter m a k e s i t a p p e a r , t h a t t h e f e V e f f e l s a r e n o t t h e P o r e s 

o f t h e l i g n o u s B o d y , f r o m a t r a n f v e r f e S e c t i o n o f Angelica Sylveftris magna 
•vulgatior t h e V e i n s t h e r e c l e a r l y d i f c o v e r i n g t h e m f e l v e s t o b e d i f t i n d t f r o m 

t h e F i b r e s , o b f e r v a b l e i n t h e P a r e n c h y m a o f t h e f a m e c o r t i c a l B o d y , t h e 

m i l k y J u i c e s a l w a y s r i f i n g o n t h e S i d e , a n d n o t i n a n y F i b r e . A l f o i n a 

l i k e I n c i f i o n o f Burdock, i n June t h e J u i c e f p r i n g s o n e a c h S i d e t h e R a d i i o f 

t h e w o o d y C i r c l e , t h a t i s , i n t h e c o r t i c a l B o d y a n d P i t h o n l y • , a g a i n w h e r e 

t h e r e i s n o P i t h n o n e o f t h i s J u i c e i s o b f e r v e d . 

I n a t r a n f v e r f e C u t o f a L e a f i t i s o b f e r v a b l e , 1 . T h a t t h e f e V e i n s a c -

c o m p a n y t h e R i b s a n d N e r v e s . 2 . T h a t t h e m i d d l e F i b r e o r N e r v e f e e m s 

t o y i e l d o n e b i g D r o p o f a m i l k y J u i c e f p r i n g i n g a s i t w e r e f r o m o n e V e i n , 

y e t b y t h e Microfcope i t i s p l a i n t h e r e a r e m a n y V e i n s , t o t h e m a k i n g u p o f 

t h a t D r o p . 3 . T h a t i f a F i b r e o r N e r v e b e c a r e f u l l y t a k e n o u t o f t h e L e a f , 

t h e V e i n s w i l l a p p e a r t h e r e i n l i k e f o m a n y P i p e s r u n n i n g a l o n g t h e N e r v e , 

a n d y e t t h e f e n u m e r o u s V e i n s a r e a l l o f a n e q u a l B i g n e f s . 

I t i s o b f e r v a b l e i n t h e M o t i o n o f t h e f e J u i c e s , t h a t t h e m i l k y J u i c e a l w a y s 
m o v e s a n d f p r i n g s b r i f k l y u p o n t h e o p e n i n g o f a V e i n , f t h e l i m p i d S a p o n l y 
a t c e r t a i n S e a f o n s . 

* Phil. Tranf. No. 79. f Ibid. No. 90. 
C c 2 D r 
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D r . Grew a f f i g n s t h e O f f i c e s o f t h e f e v e r a l V e f f e l s , viz. t h o f e p l a c e d o n 

t h e i n n e r V e r g e o f t h e B a r k , h e c a l l s LympbaduSts, a n d f u p p o f e s t h e m d e -

ftined f o r t h e C o n v e y a n c e o f t h e m o i l v v a t r y L i q u o r - , t h e f e M r . Bradley 
c a l l s t h e new forming Veffels, w h i c h a r e a n n u a l l y p r o d u c e d , a n d h e l p t o in -

c r e a l e t h e B u l k o f t h e T r e e . 

T h o f e i n t h e M i d d l e o f t h e B a r k D r . Grew c a l l s lactiferous o r reftniferous 
V e f f e l s : T h e i r U f e , a c c o r d i n g t o Bradley, i s t o r e t u r n t h e f u p e r f l u o u s Sap: 
T h e f e V e f f e l s Grew o b f e r v e s , a r e t h e p r i n c i p a l V i f c e r a o f P l a n t s ; a n d adds, 
t h a t a s t h e V i f c e r a o f A n i m a l s a r e b u t V e f f e l s c o n g l o m e r a t e d • , f o t h e V e f -

f e l s o f a P l a n t a r e V i f c e r a d r a w n o u t a t l e n g t h , a l l w h i c h w i l l b e e a f i l y u n -

d e r f t o o d b y a n I n f p e d t i o n o f t h e f o l l o w i n g F i g u r e s . 

F i g . 4 7 6 . r e p r e f e n t s a f m a l l P i e c e c u t o u t o f a walking Cane, a s i t ap-

p e a r e d i n t h e M i c r o f c o p e . A B E F f h e w s a t r a n f v e r f e S e d t i o n t h e r e o f , 

w h e r e i n a r e f e e n C l u f t e r s o f A i r V e f f e l s l u r r o u n d e d w i t h R i n g s o f f a p V e f -

f e l s , a n d a t A B C D t h e P o r e s i n t h e o u t f i d e S k i n o r B a r k o f t h e C a n e are 

p l a i n l y v i f i b l e . 

F i g . 4 7 7 . r e p r e f e n t s a m a g n i f i e d P i e c e o f t h e S t a l k o f B u r d o c k cut 

t r a n f v e r f l y a n d d o w n t h e S i d e . 

F i g . 4 7 8 . e x h i b i t s a P i e c e c u t o u t o f a B r a n c h o f Pine, w h e r e i n a t A B C D 

i s f e e n t h e B a r k S i d e - w a y s , a n d a t A B E E a t r a n f v e r f e S e d t i o n t h e r e o f , 

t h r o u g h w h i c h t h e T u r p e n t i n e V e f f e l s r u n L e n g t h w i f e . G H r e p r e f e n t s 

o n e o f t h e m c u t d o w n t h e M i d d l e t o f h e w t h e I n f i d e o f i t , a n d a n o t h e r i s 

f e e n i n t i r e a t I K . 

F i g . 4 7 9 . r e p r e f e n t s t h e M i l k V e f f e l s i n t h e B a r k o f Sumach, i n t h e f a m e 

M a n n e r a s t h e T u r p e n t i n e V e f f e l s a r e r e p r e f e n t e d i n t h e f o r e g o i n g t i g u r e , 

a n d a r e e x p r e f f e d b y t h e f a m e L e t t e r s a l f o . 

F i g . 4 8 0 . r e p r e f e n t s P a r t o f a Vine Branch c u t t r a n f v e r f l y ; a n d F i g . 4 8 1 -

a P i c c e c u t o u t o f t h e f a m e a t a b , a s i t a p p e a r e d i n t h e Microfcope w h e r e -

o f A B C D f h e w s t h e S k i n L e n g t h - w a y s . A t A B E F i s f e e n a t r a n f v e r f e 

S e c t i o n o f t h e W o o d a n d A i r V e f f e l s , a n d b e t w e e n G H a n d I K p a r t o i 

t h e W o o d a n d B a r k i s t a k e n a w a y t o f h e w t h e f a m e L e n g t h w i f e . 

F i g . 4 S 2 . a , i s a t r a n f v e r f e S e d t i o n o f a n Apple Branch, i n w h i c h t h e 

f e v e r a l C i r c l e s o f W o o d t h a t f h e w o f h o w m a n y Y e a r s G r o w t h t h e T r e e 

i s , a r e v i f i b l e t o t h e n a k e d E y e . F i g . 4 8 2 . b , r e p r e f e n t s a G o r e c u t o u t o f 

t h e a f o r e f a i d S l i c e a t a b , a s i t a p p e a r e d i n t h e M i c r o f c o p e - , i n w h i c h 

A B r e p r e f e n t s t h e S k i n . 

A B C D t h e B a r k . 

H I l p i r a l f a p V e f f e l s i n a r c h e d P a r -

c e l s . 

O O t h e c o m m o n f a p V e f f e l s w h i c h 

b e g i n t o t u r n i n t o W o o d . 

C D E F t h e W o o d o f t h r e e Y e a r s 

G r o w t h . 

K L M N o n e Y e a r ' s G r o w t h , i n w h i c h 

t h e d a r k S p o t s r e p r e f e n t t h e A i t 

V e f f e l s . 

g g g t h e t r u e W o o d . 

P P t h e I n f e r t i o n s . 

E F o t h e r f a p V e f f e l s . 

E F G t h e P i t h . 
F i g . 
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F i g . 4 8 3 . i h e w s a t r a n f v e r f e S l i c e o f a H a z e l B r a n c h , a n d F i g . 4 8 4 r e -

p r e f e n t s a P i e c e t h e r e o f , w h i c h w a s c u t o u t a t c d, a s i t appeared when 
p l a c e d i n t h e Microfcope. 

P O l e f i e r b e t w e e n t h e m , the black 
P a r c e l s b e t w e e n t h e f e I n f e r t i o n s 

a r e t h e W o o d , w h i c h i s c o m p o f e d 

o f m i n u t e T u b e s (although i t i s 

h e r e r e p r e f e n t e d i n a Shade) i n 

w h i c h t h e d a r k S p o t s a r e t h e A i r 

V e i T e l s . 

E F G t h e P i t h . 

A B t h e S k i n . 

A B C D t h e B a r k . 

Q _ Q Q t h e f i m p l e P a r e n c h y m a . 

H I a R i n g o f f p e c i a l V e i T e l s . 

P P c o m m o n f a p V e i T e l s . 

C D E F t h e W o o d o f t h r e e Y e a r s 

G r o w t h . 

K L M N o n e Y e a r s G r o w t h . 

X X X g r e a t I n f e r t i o n s . 

F i g . 4 8 5 . e x h i b i t s a t r a n f v e r f e S l i c e o f a Walnut Branch, a n d F i g . 4 8 6 . a 

microjcopick P i & u r e o f a G o r e t h e r e o f c u t o u t f r o m e f , i n w h i c h 

A B i s t h e S k i n . 

A B C D t h e B a r k . 

R R t h e P a r e n c h y m a . 

H R I t w o R i n g s o f f p e c i a l f a p V e f -

fe ls . 

D C c o m m o n L y m p h e d u & s . 

D C E F t h e W o o d o f f o u r Y e a r s 

G r o w t h , 

d d d t h e t r u e W o o d . 

K L M N o n e Y e a r ' s G r o w t h . 

Q d , Q d , p a r t t h e r e o f w h i t e r t h a n 

t h e r e f t , b y t h e M i x t u r e o f f a p 

V e i T e l s , w h i c h a r e r e p r e f e n t e d b y 

t h e t r a n f v e r f e L i n e s . 

M N t h e g r e a t A i r V e i T e l s . 

c e , c e P a r c e l s o f l e i T e r o n e s . 

E F a R i n g o f o t h e r f a p V e i T e l s . 

E F G t h e P i t h . 

A t F i g . 4 8 7 . i s f e e n a S l i c e o f a B r a n c h o f Pine c u t t r a n f v e r i l y , a n d a t 

F i g . 4 8 8 . a m a g n i f i e d P i e c e o f t h e f a m e c u t o u t f r o m g h . 

A B C D t h e B a r k . 

M M M t h e P a r e n c h y m a . 

D L C t h e L y m p h e d u & s . 

H H T u r p e n t i n e V e i T e l s . 

D C E F t h e W o o d ' in 

w h i t e S p a c e s t e n d i n g t o t h e C e n t e r 

f h e w t h e I n f e r t i o n s . 

E F G t h e P i t h , t h e l a r g e r H o l e s 

b o t h i n t h e W o o d a n d P i t h a r e 

m o r e T u r p e n t i n e V e i T e l s . 

S e c t i o n o f a Wormwood-Stalk, f r o m 

e x h i b i t e d a s i t a p p e a r e d i n t h e M i -

w h i c h t h e 

F i g . 4 8 9 . r e p r e f e n t s a t r a n f v e r f e 

w h e n c e a P i e c e i k w a s c u t , w h i c h i s 

crofcope, b y F i g . 4 9 0 . w h e r e o f 

A B C D i s t h e B a r k . 

A M B t h e P a r e n c h y m a . 

H M I B a l f a m i c V e i T e l s . 

k l a n o t h e r S o r t o f f a p V e i T e l s i n 

P a r c e l s . 

K L C D L y m p h e d u f t s . 

F ' g - 4 9 1 . i s a t r a n f v e r f e S e f t i o n o f a Thiftle-Stalk, o u t o f w h i c h a t l m 
w a s c u t a P i e c e , w h i c h i s f e e n a s i t a p p e a r e d i n t h e Microfcope a t F i g . 

492. 
A B C D 

D C E F t h e W o o d i n w h i c h t h e 

d a r k S p o t s a r e t h e A i r V e i T e l s . 

M M t h e I n f e r t i o n s . 

R a n o t h e r b a l f a m i c V e i T e l . 

E F G t h e P i t h . 
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A B C D t h e B a r k . 

H I t h e P a r e n c h y m a , 

e e a S o r t o f f a p V e i f e l s . 

a a a n o t h e r S o r t , 

c c M i l k V e i f e l s . 

D C E F t h e W o o d . 

1 1 m o r e L y m p h a e d u d t s . 

f f m e r e M i l k V e i f e l s . 

a t I n f e r t i o n s . 

E F G t h e P i t h c o m p o f e d o f a n g u l a r 

B l a d d e r s , B l a d d e r s o f T h r e a d s , and 

T h r e a d s o f f i n g l e F i b r e s . 

V V t h e A i r V e i f e l s . 

F i g . 4 9 3 . i l i e w s a t r a n f v e r f e S e c t i o n o f Sumach Stalk, a n d F i g . 4 9 4 a 

m a g n i f i e d G o r e t h e r e o f , w h i c h w a s c u t o u t a t n o . 

L y m p h s e d u d t s . 

D C E F t h e W o o d . 

t h e w h i t e R a y s t e n d i n g f r o m M 

t o M a r e t h e I n f e r t i o n s . 

Y Y t h e t r u e W o o d i n w h i c h the 

d a r k S p o t s a r e A i r V e i f e l s . 

E F a R i n g o f L y m p h a e d u d t s . 

E F G t h e P i t h . 

F i g . 4 9 5 . i e p r e f e n t s p a r t o f a Vine Branch c u t t r a n f v e r f l y a t A B G , and 

a t A B C , a n d a l f o f p l i t h a l f w a y d o w n t h e M i d d l e a t G G B B , w h e r e o f 

A B a a t h e h a i r y S k i n . 

A B C D t h e B a r k . 

H W I t h e P a r e n c h y m a . 

D M C t h e c o m m o n L y m p h a e d u d t s . 

K M L t h r e e M i l k V e i f e l s . 

H I a n o t h e r S o r t o f L y m p h a e d u d t s . 

a r c h e d o v e r t h e M i l k V e i f e l s . 

X X f e e m s t o b e a t h i r d S o r t o f 

A B A B i s t h e S k i n . 

A B C D , A B C D t h e B a r k . 

H H I T f a p V e i f e l s i n a r c h e d P a r c e l s . 

I t h e P a r e n c h y m a . 

C D E F t h e W o o d , 

d d d t h e t r u e W o o d , i n w h i c h t h e 

d a r k S p o t s a r e t h e A i r V e i f e l s . 

K K t h e I n f e r t i o n s . 

E F a R i n g o f o t h e r f a p V e i f e l s . 

E F G t h e P i t h . 

B e t w e e n G G , F F , i s f h e w n t h e Po-

fition o f t h e B l a d d e r s i n p e r p e n d i -
c u l a r R o w s . 

B e t w e e n D D a n d B B i s f e e n t h e fame 

o f t h e B a r k • , a n d 

B e t w e e n F F D D i s f e e n a n upright 

S e d l i o n o f t h e W o o d a n d A i r Vei-

f e l s . 

S e c t . II. 

Of the Bark of Trees. 

TH E e x t e r i o r P a r t o f T r e e s i s t h e Bark, a n d f e r v e s t h e m f o r a S k i n 01 

C o v e r i n g i n g e n e r a l i t i s o f a f p o n g y T e x t u r e , a n d b y m a n y l i t t ' e 

F i b r e s , w h i c h p a f s t h r o u g h t h e c a p i l l a r y T u b e s w h e r e o f t h e W o o d conf i f t s > 

c o m m u n i c a t e s w i t h t h e P i t h ; f o t h a t t h e p r o p e r N u t r i m e n t o f t h e T r « 

b e i n g i m b i b e d b y t h e R o o t s , a n d c a r r i e d u p t h r o u g h t h e f i n e a r t e r i a l v e i -

f e l s o f t h e T r e e b y t h e W a r m t h o f t h e S o i l , f c ? c . t o t h e T o p o f t h e P l a n t , 

i s u f u a l l y f u p p o f e d t o b e t h e r e c o n d e n f e d b y t h e c o l d A i r ; a n d r e t u r n s b y 

o w n G r a v i t y d o w n t h e V e i f e l s , w h i c h d o t h e O f f i c e o f V e i n s , l y i n g between 
t h e W o o d a n d i n n e r Bark, l e a v i n g , a s i t p a i f e s b y , f u c h P a r t s o f i t s J u i c e ^ 
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the Texture of the Bark will receive and reauires for its Support. T h a t foft 
whitiill Rind or Subftance, between the inner Bark and the W o o d , which, 
Mr. Bradley thinks, does *:he Office of Veins ; fome account a third Bark, 
differing only from the others in the Clofenefs of its Fibres ; 'tis this 
contains the liquid Sap, Gums, &c. 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 converted into the woody Part of the Tree . 
There are few Trees but what have i t ; yet it is (till found in lefs Quantity 
as the Tree 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 little of it on as poflible. 

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 llirink up and difappear. 
Amongft thefe fkinny Bladders are intermixt a Sort of woody Fibres, as in 
Mallow, Nettle, Borage, Thiftle, and moil Herbs. 

T h e S k i n o f t h e T r u n k i s f o m e t i m e s v i f i b l y p o r o u s , a s i n t h e b e t t e r S o r t 

of Walking Canes, Fig. 476. A B C D . 
T h e m a i n B o d y o f t h e B a r k a l f o c o n f i f t s o f t w o P a r t s , t h e P a r e n c h y m a 

a n d V e f f e l s ; t h e P a r e n c h y m a i s c o m p o f e d o f a n i n f i n i t e N u m b e r o f f m a l l 

B l a d d e r s , a n d t h e V e f f e l s a r e v e r y n u m e r o u s f t a n d i n g i n o r n e a r t h e i n n e r 

M a r g i n o f t h e B a r k , a n d a r e a l w a y s f a p V e f f e l s * . 

T h e P r o p e r t i e s o f t h e f a i d V e f f e l s a r e d i f t i n g u i i h e d f r o m o n e a n o t h e r i n 

t h e f a m e P l a n t , a n d i n t h e f e v e r a l S p e c i e s o f P l a n t s w h i c h P r o p e r t i e s a r e 

n o t a c c i d e n t a l , b u t f u c h a s i h e w t h e c o n f t a n t a n d u n i v e r f a l D e f i g n o f N a t u r e . 

F o r i n t h e F i g u r e s 4 8 2 , 4 8 4 , 4 8 6 , 4 8 8 , t h e V e f f e l s o f t h e Bark a r e o n l y 

o f t w o K i n d s , w h i c h i n t h e f i r f t t w o f e e m t o b e r o r i f e r o u s - f a n d L y m p h s e -

d u & s ( y e t i n a l l t h e f o u r t h e i r N u m b e r a n d P o f i t i o n i s v e r y d i f f e r e n t . ) 

I n H a z e l , F i g . 4 8 4 , t h e y a r e b u t f e w , i n A p p l e s , F i g . 4 8 2 , t h e y a r e m o r e , 

a n d a l f o i n Pear, Plumb, Elm, & c . ftill m o r e n u m e r o u s . A s t o t h e i r P o -

fition i n Hazel, t h e L y m p h c e d u d s o r V e f f e l s n e x t t h e W o o d , H a n d i n f e m i -

c i r c u l a r P a r c e l s ; a n d i n Holly t h e y ftand i n R a y s , y e t f o n u m e r o u s a n d 

c l o f e t o g e t h e r a s t o m a k e o n e i n t i r e R i n g . I n t h e A p p l e B r a n c h , F i g . 4 8 2 . 

t h e L y m p h c e d u d s O O a r e r a d i a t e d , t h e y a r e a l f o r a d i a t e d i n t h e P e a r a n d 

P l u m b , I n Hazel, F i g . 4 8 4 . t h e r o r i f e r o u s V e f f e l s H I , a s D r . Grew 
c a l l s t h e m , m a k e a n i n t i r e R i n g . I n Apple, F i g . 4 8 2 , t h e y a r e n e i t h e r 

r a d i a t e d n o r m a k e a n i n t i r e R i n g , b u t f t a n d i n p e n p h e r i c a l P a r c e l s , m u c h 

a f t e r t h e l a m e M a n n e r t h e y f t a n d i n Elm. I n A f h t h e V e f f e l s m a k e t w o 

R ' n g s , t h e i n m o f t o r L y m p h r e d u d s c o n f i f t i n a r c h e d P a r c e l s , a n d t h e o u t -

m o f t o r r o r i f e r o u s o f r o u n d o n e s w h e r e a s i n t h e f o r e g o i n g t h e L y m p h a ; -

- u i t s a r e c o n t i g u o u s t o t h e W o o d , a n d t h e r o r i f e r o u s m o r e o r l e f s d i f t a n C 

* Grcw. Ana. Plant, p. ic8. + Ibid, tog, 
from 
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f r o m t h e S k i n h e r e , o n t h e c o n t r a r y , t h e f i r f t a r e d i f t a n t f r o m t h e W o o d , 

a n d t h e l a t t e r c o n t i g u o u s t o t h e S k i n . 

I n t h e t w o n e x t B r a n c h e s , F i g . 4 8 6 a n d 4 8 8 , t h e V e i T e l s o f t h e Bark are 

a l i o d i f f e r e n t i n N u m b e r , P o f i t i o n , S i z e a n d K i n d . I n Pine t h e y a r e lefs, 

a n d i n Walnut m e r e n u m e r o u s ; a s t o t h e i r P o f i t i o n , t h e i n m o f t D C i n Pint, 
F i g . 4 8 8 , c o m p o f e a r a d i a t e d R i n g , t h e u t m o f t a r e f t r a g l i n g u p a n d d o w n 

w i t h o u t a n y c e r t a i n O r d e r . I n Walnut, F i g . 4 8 6 , t h e i n m o f t D C make 

a l f o a r a d i a t e d R i n g , a n d t h e u t m o f t a d o u b l e R i n g H R I , n o t r a d i a t e d but 

o f r c u n d P a r c e l s : A s t o t h e i r K i n d , t h e y d i f f e r m o f t a p p a r e n t l y f r o m the 

D i v e r f i t y o f S a p s t h o f e d i f f e r e n t V e i T e l s c o n t a i n ; w h i c h i n t h e B a r k o f 

P i n e , F i g . 4 S S . a r e a l f o o f t w o S o r t s , t h e i n m o f t a r e L y m p h i e d u d l s , a s i n 

t h e t w o f o r m e r • , t h e o u t m o f t a r e n o t M i l k , b u t G u m V e i T e l s , o r refinife-

r o u s , a n d f t a n d f t r a g g l i n g o r f i n g l y a b o u t t h e B a r k ; a l l t h e c l e a r T u r p e n -

t i n e t h a t d r o p s f r o m t h e T r e e i f f u e s f r o m t h e f e V e i T e l s , w h i c h a r e apparent 

e v e n t o t h e n a k e d E y e • , w h e r e a s t h o f e o f t h e L y m p h a s d u f t a r e n o t t o b e 

d i f c e r n e d w i t h o u t t h e A i T i f t a n c e o f a Microfcope. 
T h e t w o n e x t P i e c e s o f B r a n c h e s a r e c o m m o n S u m a c h , F i g . 4 9 4 . and 

common Wormwood, F i g . 4 9 0 , w h i c h a r e r e m a r k a b l e f o r t h e i r h a v i n g three 

k i n d o f V e i T e l s i n t h e Bark, w h e r e a s t h e f o r m e r h a v e o n l y t w o . F i r f t then 

i n common Sumach i s a t h i c k r a d i a t e d R i n g D M C o f L y m p h s e d u f t s , (land-

i n g o n t h e i n n e r M a r g i n o f t h e B a r k c o n t i g u o u s t o t h e W o o d t h e f e VeiTels 

e x h i b i t t h e i r L y m p h a v e r y a p p a r e n t l y . T h e f e c o n d K i n d o f V e i T e l s X X 

c o m p o f e a R i n g , a n d a r e i i t u a t e n e a r t h e o u t w a r d M a r g i n o f t h e Bark. Be-

t w e e n t h e f e t w o K i n d s f t a n d t h e M i l k V e i T e l s K M L , e a c h o f w h i c h being 

e m p a l e d o r h e m ' d i n b y a n A r c h o f r o r i f e r o u s V e i T e l s . 

T h e n e x t i s a B r a n c h o f c o m m o n Wormwood, F i g . 4 9 0 , i n t h e Bark of 

w h i c h a r e a l f o t h r e e k i n d s o f V e i T e l s f i r f t t h e r e i s a t h i n r a d i a t e d K i n g . 

C D L K o f L y m p h a : d u c t s , c o n t i g u o u s t o t h e W o o d , y e t t h i s R i n g i s not 

e n t i r e , b u t m a d e u p o f f e v e r a l P a r c e l s - , w h i c h a r e i n t e r c e p t e d b y a s m a n y pa-

r e n c h y m o u s o n e s , i n f e r t e d f r o m t h e Bark i n t o t h e P i t h . T h e f e c o n d S o r t of 

V e i T e l s K L , w h i c h f e e m t o b e r o r i f e r o u s , a r e f i t u a t e n e a r t h e M i d d l e o r 

t h e B a r k , a n d l i a n d i n a r c h e d P a r c e l s ; t h e f e a l f o c o m p o f e a R i n g . 

B e y o n d t h e f e A r c h e s , a n d t o w a r d s t h e o u t e r M a r g i n o f t h e Bark, ftand a 

t h i r d S o r t o f V e i T e l s H M I , t h e i r C o n t e n t i s a k i n d o f a liquid, 0leous and 

vifcid Gum, w h i c h f o r i t s p l e a f a n t F l a v o u r m a y b e c a l l e d a n aromati ck Bal-
f a m * , b e c a u f e i t p e r f e c t l y a f f o r d e t h w h a t e v e r i s i n t h e S m e l l o r T a f t e o t 

W o r m w o o d , b e i n g t h e E f f e n c e o f t h e w h o l e P i a n t , f o t h a t t h e y a r e i n all 

R c f p c c l s a n a l o g o u s t o t h e T u r p e n t i n e V e i T e l s i n P i n e . 

T h e S t r u c t u r e o f t h e M i l k a n d G u m V e i T e l s w h e n v i e w e d w i t h thc Micro-
fcope, f e e m t o b e m a d e b y t h e C o n l l i p a t i o n o f t h e B l a d d e r s i n t h e B a r k , t h a t 

i s t p f a y , t h e y a r e f o m a n y C h a n e l s , n o t b o u n d e d b y a n y S i d e s p r o p e r t o 

* G> 'eiv An» Plants, p. III. 
t h e m -
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t h e m f e l v e s , a s a Q u i l l t h r u f t i n t o a C o r k , o r a s t h e A i r V e f f e l s i n t h e W o o d , 

h u t b y t h e B l a d d e r s o f t h e P a r e n c h y m a * w h i c h a r e f o c r o w d e d u p t o g e t h e r , 

a s t o l e a v e c e r t a i n t u b u l a r S p a c e s t h r o u g h o u t t h e w h o l e L e n g t h o f t h e 

B a r k . 

O n e D i f f e r e n c e b e t w e e n t h o f e V e f f e l s j u f l d e f c r i b ' d , a n d t h e f e h o l l o w 

T u b e s , &c. i n t h e P i t h , i s t h i s , t h a t t h e y a r e n o t o r i g i n a l l y f o r m e d w i t h 

t h e P i t h , b u t a r e f o r m e d p a r t l y b y t h e f t r e t c h i n g i t u n d e r g o e s f r o m t h e 

D i l a t a t i o n o f t h e W o o d , a n d p a r t l y f r o m t h e d r y i n g a n d i h r i n k i n g u p o f 

its B l a d d e r s , a n d o f t h e i r c o m p o n e n t F i b r e s ; w h e r e a s t h e V e f f e l s i n t h e 

B a r k a r e m a n y o f t h e m o r i g i n a l l y f o r m e d f t h e r e w i t h a n d t h o f e w h i c h 

f u c c e e d t h e m a r e n o t c a u f e d b y a n y R u p t u r e a s t h o f e i n t h e P i t h a r e , b u r 

f r o m a r e g u l a r D i f p o f i t i o n o f t h e p a r e n c h y m o u s F i b r e s , a n d C o n f t i p a t i o n o f 

t h e B l a d d e r s t h e r e o f ; a l l w h i c h w i l l a p p e a r v e r y p l a i n u p o n v i e w i n g t h e 

t h r e e F i g u r e s 4 7 7 , 4 7 8 , a n d 4 7 9 . 

I t h a s b e e n b e f o r e o b f e r v e d , t h a t t h e l i g n o u s o r t o w y P a r t s o f a l l P l a n t s 

are t u b u l a r , a n d t h a t t h e J u i c e s a r e c o n v e y e d t h e w h o l e L e n g t h o f t h e 

P l a n t t h r o u g h a n i n f i n i t e C o m p a n y o f f m a l l T u b e s . 

T h e f e v e r y T u b e s o r L y m p h i e d u & s a r e l i k e w i f e m a d e u p o f o t h e r y e t 

m u c h f m a l l e r T u b e s , f e t r o u n d t o g e t h e r i n a c y l i n d r i c a l F i g u r e ; b y w h i c h 

a l fo a p p e a r s t h e a d m i r a b l e S m a l l n e f s o f t h e f e F i b r e s ; f o r t h e r e a r e f o m e 

L y m p h s e d u d s t h a t m a y b e r e c k o n e d 5 0 T i m e s f m a l l e r § t h a n a n H o r f e -

hair , a n d t h a t t h o f e m i n u t e P i b r e s a r e a l f o c o m p o f e d o f o t h e r f u c h F i b r e s , 

b u t m u c h f m a l l e r , i s n o t a l t o g e t h e r i m p r o b a b l e ; a l l o w i n g t h e r e f o r e b u t 2 0 

o f t h e f e t o c o m p o f e a T h r e a d n o b i g g e r t h a n o n e o f t h e f e L y m p h s e d u f t s ; 

t h e n o n e o f t h e l e F i b r e s m u f t b e 1 0 0 0 T i m e s f m a l l e r t h a n a n H o r f e - h a i r . 

T h e y m a y b e o b f e r v e d i n a v e r y w h i t e a n d c l e a r P i e c e o f A f h t o r n c a r e -

fu l ly l e n g t h w a y s , a n d f o m e t i m e s a l f o i n a v e r y w h i t e P i e c e o f F i r . 

, I n t h e Eajl Indies t h e y m a n u f a f t u r e t h e Bark o f a c e r t a i n T r e e i n t o a 

k i n d o f S t u f f o r C l o t h ; i t i s f p u n a n d d r e f s ' d m u c h a f t e r t h e M a n n e r o f 

Hemp; T h e l o n g F i l a m e n t s w h i c h a r e f e p a r a t e d f r o m i t , u p o n b e a t i n g a n d 

f t e e p i n g i t i n W a t e r , c o m p o f e a T h r e a d , o f a m i d d l e K i n d b e t w e e n S i l k 
a " d c o m m o n T h r e a d , n e i t h e r f o f o f t o r b r i g h t a s S i l k , n o r f o h a r d o r f l a t 

H e m p . S o m e o f t h e f e S t u f f s a r e p u r e Bark, a n d a r e c a l l e d P i n a f f e s , 

B i a m b o n n e s , I n o t h e r s t h e y m i x S i l k w i t h t h e B a r k , a n d c a l l t h e m 

Ginghams a n d N i l l a s ; t h e F o n t a l u n g e e s t o o , a r e p a r t S i l k , p a r t B a r k , a n d 
a r e o n l y d i f t i n g u i i h e d b y b e i n g f t r i p p e d . 

* Grew Ana. Vlnnts, p. 113. F Ibid. S B>id. />• ' 
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S E C T . IV. 
Of the Wood. 

r l T * H E 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 difpofed into many Rays or Infertions running between as many woody 
Portions, from the Bark to the Pi th. Thefe Infertions are various accord-
ing to the feveral Sorts of Trees or Plants, in Pine, Fig. 488, and Worm-
wood, Fig. 490. they are not fo numerous as in Sumach, Fig. 494. in the 
Apple, Fig. 482, or in the Hazel, Fig. 484. 

Thefe Infertions do not run only through the Wood , but alfo fhoot out 
beyond it into l'ome Part of the Bark, as in Elm, Sumach, Wormwood, &c, 

T h e Texture like-wife of thefe Infertions is alio various in Wormwood 
and moll Herbs, they are manifeft-ly compofed of fmall Bladders, yet larger 
in thefe than in Trees. 

T h e Wood i s l i k e w i f e c o m p o f e d o f t w o S o r t s o f B o d i e s , t h a t w h i c h is 

ftri&ly w o o d y , a n d t h e A i r V e f f e l s . T h e t r u e Wood i s n o t h i n g e l f e but a 
M a f s o f a n t i q u a t e d L y m p h a s d u f t s , viz. t h o f e w h i c h a r e o r i g i n a l l y placed on 

t h e i n n e r M a r g i n o f t h e B a r k • , f o r i n t h a t P l a c e t h e r e a n n u a l l y g r o w s a new 

R i n g o f L y m p h a e d u & s , w h i c h b y d e g r e e s l o f i n g i t s f i r f t S o f t n e f s , i s a t the 

3 a t t e r E n d o f t h e Y e a r t u r n e d i n t o a d r y a n d h a r d R i n g o f p e r f e f t Wm-

W h e n c e i t i s e v i d e n t t h a t t h e B a r k o f a T r e e i s d i v i d e d i n t o t w o P a r t s , ar.d 

d i f t r i b u t e d t w o c o n t r a r y W a y s ; t h e o u t e r P a r t f a l l e t h o f f t o w a r d s t h e Skin, 

a n d a t l e n g t h b e c o m e s t h e S k i n i t f e l f . T h e o u t w a r d S k i n o f a T r e e i s not 

o r i g i n a l l y m a d e a S k i n , b u t w a s o n c e f o m e o f t h e m i d d l e P a r t o f t h e Bark 
i t f e l f , w h i c h i s a n n u a l l y c a f t o f f a n d d r i e d i n t o a S k i n ; t h e i n m o f t Portior-

o f t h e B a r k i s y e a r l y d i f t r i b u t e d a n d a d d e d t o t h e W o o d , t h e parenchy-

m o u s P a r t t h e r e o f m a k e s a n e w A d d i t i o n t o t h e I n f e r t i o n s w i t h i n t h e 

a n d t h e L y m p ' n r e d u d t s a n e w A d d i t i o n t o t h e w o o d y P i e c e s b e t w e e n whicn 

t h e I n f e r t i o n s f t a n d ; f o t h a t a R i n g o f L y m p h a s d u f t s i n t h e B a r k t h i s Year 

w i l l b e a R i n g o f W o o d t h e n e x t , a n d a n o t h e r R i n g o f L y m p h a s d u f t s ana 

o f W o o d f u c c e f l i v e l y f r o m Y e a r t o Y e a r ; f o i n F i g . 4 8 2 , o f p a r t o f a n 

Apple Branch c u t t r a n f v e r f l y , t h r e e Y e a r s G r o w t h , a r e r e p r e f e n t e d in tna 

o f S u m a c h , F i g . 484. o n e Year o n l y i s e x h i b i t e d , a n d i n t h a t o f i V a l n ^ 

F i g . 4 8 6 . a r e f h e w n f o u r Y e a r s G r o w t h o f W o o d b e t w e e n t h e L e t t e r 

D C E F . 

H e r e a l f o m a y b e o b f e r v e d , t h a t c e r t a i n P a r c e l s o f W o o d m a k e eithf' 

f e v e r a l f m a l l w h i t e R i n g s , a s i n Oak, o r f e v e r a l w h i t e a n d crooked P a r c : 

t r a n f v e r f e t o t h e I n f e r t i o n s , a s a t D C , K L , &c. i n Walnut, F i g . 4 8 6 . 

I n t h e B r a n c h e s o f Fir, Pine, & c . a r e a f e w T u r p e n t i n e V e f f e l s d i l p e r l e 
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u p and d o w n t h e Wood. T h e A i r V e f f e l s w i t h t h e I n f e r t i o n s , a n d t r u e 

W o o d a l t o g e t h e r , m a k e u p t h a t w h i c h i s c o m m o n l y c a l l e d t h e W o o d o f 

a T r e e . 

T h e V a r i e t y o f t h e A i r V e f l e l s a r e m a n y , w i t h r e f p e i t b o t h a s t o t h e i r 

N u m b e r , S i z e , a n d P o f i t i o n , a n d a r e n o t t o b e f o u n d a l i k e i n a n y t w o S o r t s 

o f P l a n t s w h a t f o e v e r : A s t o t h e i r N u m b e r i t i s v e r y g r e a t , i n Apple, Pear, 
Hazel, & c . b u t i n d i f f e r e n t D e g r e e s , t h e y a r e r e p r e s e n t e d b y a l l t h e b l a c k 

S p o t s i n t h e W o o d , i n a l l t h e F i g u r e s b e f o r e r e f e r r e d t o . 

T h e i r S i z e s a r e a s d i f f e r e n t a s t h e T r e e s t o w h i c h t h e y b e l o n g , b e i n g a t 

l e a f t t w e n t y T i m e s b i g g e r i n Elm o r Oak-, t h a n i n Holly o r Pear, & c . 

T h e i r S i t u a t i o n i s a l f o d i f f e r e n t : I n Apple, F i g . 4 8 2 . a n d i n Walnut, 
Fig, & c . t h e y a r e f p r e a d a b r o a d i n e v e r y a n n u a l R i n g ; i n o t h e r s t h e y 

k e e p m o r e i n t h e C o m p a f s o f f e m e L i n e o r L i n e s , e i t h e r d i a m e t r i c a l o r p e -

r i p h e r i c a l . I n Holly, & c . t h e y a r e r a d i a t e d o r r u n i n e v e n d i a m e t r i c a l L i n e s 

b e t w e e n t h e P i t h a n d B a r k . 

W h e t h e r t h e A i r V e f f e l s a r e i r r e g u l a r o r r a d i a t e d , N a t u r e h a t h f o d i f -

p o f e d t h e m , a s t h a t m a n y o f t h e m f t a n d a l w a y s n e a r t h e I n f e r t i o n s . 

I n AJh t h e A i r V e f f e l s f t a n d i n C i r c l e s o n t h e i n n e r M a r g i n o f e v e r y 

a n n u a l R i n g . T h e f e C i r c l e s a r e i n f o m e v e r y t h i c k , a s i n AJh a n d Barberry, 
i n f o m e t h i n , a s Elm, & c . 

T h e i r F o r m i s f u c h t h a t t h e y a r e n e v e r r a m i f i e d , b u t c o n t i n u e d f r o m o n e 

E n d o f a P l a n t f m a l l o r g r e a t , q u i t e t h r o u g h t o t h e o t h e r E n d t h e r e o f . 

A s t o t h e i r T e x t u r e t h e y o f t e n t i m e s a p p e a r t o b e u n w r e a t h e d i n F o r m 

o f a v e r y f m a l l P l a t e , w h i c h a l f o i s n o t o n l y o f d i f f e r e n t B r e a d t h s i n d i f f e r e n t 

P l a n t s , a n d u f u a l l y b r o a d e r i n t h e R o o t t h a n i n t h e T r u n k • , b u t a l f o t h e 

fa id V e f f e l s a r e o f t e n t i m e s u n w r e a t h e d , n o t i n t h e F o r m o f a P l a t e b u t o f a 

r o u n d T h r e a d . T h e C a u f e s o f w h i c h D i v e r f i t y a r e p r i n c i p a l l y t h r e e , t h e 

W e f t a g e o f t h e F i b r e s o f w h i c h t h e A i r V e f f e l s c o r i f i f t : T h e D i f f e r e n c e b e -

t w e e n t h e f a i d F i b r e s , o r b e t w e e n t h e W a r p a n d W o o f , a n d t h e d i f f e r e n t 

K i n d s o f W o o f . 

B y t h e W e f t a g e o f t h e F i b r e s i t i s , t h a t t h e V e f f e l s o f t e n t i m e s u n t w i f t i n 

t h e F o r m o f a P l a t e • , a s i f a f i n e n a r r o w R i b b a n d b e w o u n d f p i r a l l y , a n d 

E d g e t o E d g e , a b o u t a S t i c k , a n d t h e n t h e S t i c k b e i n g d r a w n o u t , w i l l 

l e a v e t h e R i b b a n d i n t h e F o r m o f a T u b e * a n d o f o n e o f t h e f e A i r V e f f e l s , 

f o r t h a t w h i c h u p o n t h e u n w r e a t h i n g o f t h e V e f f e l f e e m s t o b e a P l a t e , i s a s 

i t w e r e a n a t u r a l R i b b a n d , c o n f i f t i n g o f a c e r t a i n N u m b e r o f T h r e a d s o r 

r o u n d F i b r e s , f t a n d i n g p a r a l l e l a s t h e T h r e a d s d o i n a R i b b a n d ; a n d a s i n 
a R i b b a n d f o h e r e , t h e F i b r e s w h i c h m a k e t h e W a r p a n d r u n f p i r a l l y , d o 

n o t g r o w t o g e t h e r , b u t a r e h e l d i n t h a t P o f i t i o n b y o t h e r t r a n f v e r f e F i b r e s 

w h i c h e m b r a c e t h e m , a n d a r e i n t h e P l a c e o f t h e W o o f . 

A n a a s t h e f a i d F i b r e s a r e t r a n f v e r f l y c o n t i n u e d t h e r e b y m a k i n g a W a r p 

* Grew. An. Plan. p. 11~ 
D d 2 a n d 
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a n d W o o f , f o a r e t h e y f a s i n d i v e r s W o o l l e n M a n u f a c t u r e s ) o f d i f f e r e n t 

B u l k ; t h o f e o f t h e f o r m e r b e i n g f t r o n g e r a n d b i g g e r t h a n t h o f e o f t h e lat-

t e r • , b y w h i c h M e a n s , a s C l o t h a n d S i l k w i l l u f u a l l y t e a r f o o n e r o n e W a y 

t h a n a n o t h e r f o h e r e w h i l e t h e W a r p o r t h o f e F i b r e s w h i c h r u n f p i r a l l y 

a r e u n w r e a t h e d , w i t h o u t b r e a k i n g t h e f m a l l e r o n e s w h i c h h o l d t h e m t o g e -

t h e r , e a f i l y t e a r a l l t h e W a y . 

I n t h e f o l l o w i n g F i g u r e s a r e i h e w n t h e P o i i t i o n o f t h e V e i T e l s i n f evera l 

S o r t s o f T i m b e r c u t L e n g t h - w i f e a n d C r o f s - w i f e a s f o l l o w s : 

F i g . 5 0 7 . r . p r e l e n t s a f r n a l l P i e c e o f t h e W o o d o f a n Oak-Tree, cut 

t r a n f v e r i l y , a n d o f i t s n a t u r a l S i z e ; a n d F i g . 5 0 8 . A B C D , f h e w s t h e f a m e 

P i e c e a s i t a p p e a r e d b e f o r e t h e Micro/cope w h e n g r e a t l y m a g n i f i e d , w h e r e o f 

t h e P a r t s F F f e e m e d t o b e b r o w n d a r k S t r e a k s , t h e W o o d i n c l u d e d b e t w e e n 

t h e S p a c e s H I a n d K L , i s t h e B r e a d t h o f t h a t C i r c l e w h i c h t h e T r e e had 

i n c r e a f e d i n o n e Y e a r . E E a r e t h e C a v i t i e s o f v e r y l a r g e A i r V e f i e l s , 

w h i c h r u n t h e L e n g t h w a y o f t h e T r e e . T h e f e l a r g e Vefiels a r e compofed 
o f f e v e r a l f m a l l e r M e m b r a n e s , a s m a y b e f e e n a t F i g . 5 1 2 . w h i c h r e p r e f e n t s 

p a r t o f o n e o f t h e a f o r e f a i d A i r V e f i e l s f e e n l e n g t h - w i f e , a n d a s i t a p p e a r e d 

b e f o r e t h e M a g n i f i e r . 

T h e f e c o n d S o r t o f p e r p e n d i c u l a r V e f i e l s w h i c h t e n d u p w a r d s , a r e feen 

a t e e , F i g . 5 0 8 . a n d a r e a l i o c o m p o f e d o f e x c e e d i n g fine Sk ins , * in w h i c h 

a r e feen f o m e S p o t s t h a t in t h e M i c r o f c o p e a p p e a r l i k e G l o b u l e s , a s a t O N , 

F i g . 5 1 1 . w h i c h f h e w s o n e o f t h e f e f e c o n d S o r t o f V e f i e l s c u t l e n g t h w i f e . 

T h e t h i r d S o r t o f t h e f e V e f i e l s w h i c h r u n u p w a r d s , a r e e x t r e m e l y fmall 

a n d i n g r e a t A b u n d a n c e , a s a p p e a r s t h r o u g h o u t t h e w h o l e S p a c e H I K L , 

F i g . 5 0 8 . T h e f e a l f o a r e c o m p o f e d o f e x t r e m e l y f i n e S k i n s ; t h e y a r e feen 

l e n g t h - w a y s b e t w e e n P Q , F i g . 5 x 1 . 

G G G , F i g . 5 0 8 . a r e a n o t h e r S o r t o f V e f i e l s , w h i c h r u n h o r i z o n t a l l y f r o n l 

t h e B a r k t o t h e P i t h : T h e f e f e e m e d t o e x t e n d t h e m f e l v e s i n F u r r o w s , and 

Avere c r o o k e d o r b o w e d r o u n d t h e K n o t s . W h e n t h e Wood i s c u t length-
w i f e , t h e f e h o r i z o n t a l V e f i e l s a r e c u t a c r o f s , a s a t G G G , F i g . 5 1 1 . T h e fe-

c o n d S o r t o f h o r i z o n t a l V e f i e l s a r e g r e a t l y n u m e r o u s , w h i c h w h e n t h e O a k i s 

c u t l e n g t h - w i f e , a r e a l f o c u t a c r o f s , a n d a p p e a r t o t h e n a k e d E y e a s 

T i g - 5 i 3 - , . 
F i g . 4 9 6 . f h e w a P i e c e o f Elm c u t t r a n f v e r i l y a s i t a p p e a r e d t o t h e n a k e d 

E y e ; a n d F i g . 4 9 7 , a microfcopick¥\di\xxt o f t h e f a m e . A B , C D is the 

B r e a d t h o f t h e R i n g t h e T r e e h a d i n c r e a f e d i n o n e Y e a r . T h e f m a l l e r 

p e r p e n d i c u l a r V e f i e l s a r e f i t u a t e b e t w e e n a n d j o i n e d t o t h e l a r g e r , h a v i n g 

f m a l l e r o n e s b e t w e e n t h e m , a s i n O a k ; t h e T u b e s h e r e a l f o a r e compofed 
o f f k i n n y M e m b r a n e s . A C a n d B D , F i g . 4 9 7 , a r e h o r i z o n t a l Vefiels 
f e e n l e n g t h w i f e . F i g . 4 9 8 , i s a n u p r i g h t S e f t i o n o f t h e W o o d o f £ / > » 

m a g n i f i e d , i n w h i c h G G I b e w s t h e e x c e e d i n g f m a l l V e f i e l s l e n g t h - w a y s , 

* Lteuwtn. Anat. & Con temp. Vol. I. p. 3 
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H H is the Cavity of one of the great VeiTels, being full of Turpentine 
Threads, or little Tubes, with black Spots curioufly wove together •, as at 
Fig. 499. 

Fig. 500. is a fmall and thin Piec.e of Beach, cut tranfverfly, and Fig. 
501. reprefents the fame as it appear'd in the Micrcfcope. Its Length 
between AB and DC is the Breadth of a Circle, of one Year's Growth. 
The perpendicular VeiTels in this Wood are of two, and the horizontal 
Ones of three Sizes; of which thofe exprefTed by E E, Fig. 501. are ex-
ceeding fmall ; in the upright Seótion, Fig. 502. thefe horizontal VeiTels 
are cut tranfverfly, and fhewn by H H, the fecond Sort of horizontal Vef-
fels are feen lengthwife, from D to A, Fig. 501. and a traníverfe Seélion 
of the fame VeiTels are feen in the upright Seftion of the T imber , Fig. 502. 
at I, I, I, and at K K are feen the great perpendicular VeiTels. 

Fig. 509. reprefents a tranfverfe Seition of a fmall Bit of Black Ebony, 
greatly magnified, of which G, G, G, are the large upright VeiTels. K K, 
in Fig. 510. ihews one of thefe large VeiTels cut lengthwife, and at Fig. 
511. is feen another of a larger Sort, in which are many Streaks and Spots. 
The fecond Sort of perpendicular VeiTels are feen between A B, A B, and 
the third Sort between C D, C D ; a fourth Sort are fquariih, and included 
between the fecond and third in the upright Seótion, Fig. 510. L L ihews 
the fmalleit VeiTels, and I, I, the tranfverfe Sections of the horizontal 
Ones. 

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 W o o d alfo confifts 
of large and fmall perpendicular VeiTels intermix 'd; the large ones a recom-
pos'd of Skins, and are full of extremely minute Particles, as may be feen in 
the upright Sedtion thereof at E E, Fig. 504. the Cavities of the leflfer 
VeiTels are ihewn lengthways at F E. AB and C D, Fig. 503. are hori-
zontal VeiTels, running lengthways, and at G G, Fig. 504. is feen a tranf-
verfe Sedion of the fame. 

A B C D E F, Fig. 505. reprefents a tranfverfe Seftion of a fmall Piece 
of Straw. AB EF is the ihining Bark, compofed of an incredible N u m -
ber of exceeding fmall Veficles. G G G G are VeiTels, or rather Bladders, 
having four, five, or fix Sides, and compofe the greateft Part of the Infide 
°fthe Straw. H H H are fome of the before-mentioned VeiTels, inter-
mixed with, or furrounded by a great Number of exceeding fmall VeiTels, 
At Fig. 506. the fame VeiTels are feen lengthways in a perpendicular Sec-
con of the Straw. 

S E C T. 



( zo 6 ) 

S e c t . V . 

Of the Tith. 

TH E third general Par t of a Branch is the Pith, being in Subftance 
nearly allied to the Parenchyma in the Bark, and the lnfertions in the 

W o o d . 
. Its Size is various, not being the fame in any two Branches here ripre-

fented. In W o r m w o o d , Fig. 490, and Sumach, F ig . 494 . it is very 
large. In Pine, Fig. 488 . and W a l n u t , Fig . 486 . not fo large. In Ap-
ple, F ig . 482 . and Haze l , F'ig. 484 . it is fmaller. 

It is alio remarkable, that the Bark and Wood in moil Plants increafe 
yearly •, and the Pith, on the contrary, grows fmaller. 

T h e Pith, for the moil Pa r t , is furnifhed with a certain N u m b e r of Sap 
VeiTels, which form a R ing round the Marg in thereof. They are numerous 
and confpicuous in Walnut, F ig . 4S6 . and in Fig, Pine, &c . and are ot 
divers Kinds , being Lymphseduf l s in Walnuts, Lai leals in Fig, and Refini-
ferous in Pine. 

T h e Parenchyma of the Pith is compofed of Bladders the very fame with 
thofe in the Bark, and oftent imes in the lnfertions within the W o o d , only 
thefe of the Pith are largeft , thofe in the Bark lefs, and thefe in the lnfer-
tions leail of all. 

T h e Bladders of the Pith, t ho ' always comparatively great , are of very 
different Sizes. T h o f e of Thiftle, Borage, &c. appear in the Microfcop 
like the Cells of an Honey-Comb-, the Bladders in common Thifile and Boragt, 
are fo large as to contain within their horizontal Area , about twenty Blad-
ders of the Pith of Oak. Where fo re one Bladder in !Thiftle is at leail an 
hundred times bigger than another in Oak. 

T h e Shape of the Pith Bladders admit of fome Variety, they are for the 
moi l Part round, yet oftentimes angular, as in Reed Grafs, a Wate r Plant; 
where they are alio cubica l ; in Borage, Thiftle, and many others they are 
pentangular , fexangular, and feptangular. 

As to the Tex tu re of thefepi tby Bladders, they are oftentimes compofed 
of fmaller ones, as in Borage, Bulrußi, and many other Plants. 

W h e n c e it appears, that as the Veffels of Plants, viz. the Air V e i T e l s and 
L y m p h a e d u f f s are made up of Fibres, fo the Pith, or the Bladders of which 
the Pith confiils, are likewife compofed of Fibres, which is alfo true ot the 
Pa renchyma of the Bark, and of the lnfertions in the W o o d , and even of the 
Frui t , and all other parenchymous Parts of a Plant , and that the very Pulp 
of an /Ipple, Pear, Cucumber, Plumb, or any other Fru i t , is nothing elie 
but a Ball, of mo i l extreamly fmall t ranfparent Th reads or Fibres, joined 

3 together 
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together in a different, but curious Manner, even all thofe Parts of a Plant, 
which are neither formed into viable Tubes , nor Bladders, are made up ot 
Fibres •, and though it be difficult to difcover them in thofe Parts which are 
the rnoft compact and clofe, yet in the Pith which confifts of more open 
Work, they arevif ible ; and that in the Pith of a BuiruJ!}, commonThifile, &cc. 
not only the Threads of which the Bladders, but alio the fingle Fibres of 
which the Threads are compos 'd , may be diftinctly feen, when placed be-
fore the Micrcfcope. 

The Fibrofity of the Parenchyma is alfo vifible in fome Woo.ls, being 
interwove with the lignous Parts, and with every Fibre of every VeiTel, as 
in very white AJh or Fir may be difcover'd. 

Whence it follows, that ail the Parts of a Plant confift of Fibres, of 
which thofe of the LymphsdiKfts run lengthwife, thofe of the Pith, 
Infertions, and Parenchyma of the Bark horizontally, thofe of the Air 
VelTels begin their Circuit horizontally, and continue it in He igh t or 
lengthwife. 

From what has been faid, there appears to be a great Similitude between 
the Mechanifm of Plants and Animals, the Par ts of the former feem to bear 
a conftant Analogy to thofe of the la t te r ; and the Vegetable and Animal CE-
conomy feem to be both formed on the fame M o d e l ; for from the foregoing 
Obfervations, and the Affiilance of the Microfcope, 

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

Second, the Wood which confifts of capillary Tubes running parallel f rom 
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 . Bradley 
calls arterial Vejfels i it being through thefe that the Sap rifes f rom the 
Root. 

Third, befides thefe there are other larger VeiTels, difpofed on the Outfide 
of the arterial VeiTels between the W o o d and the inner Bark, and leading 
down to the Covering of the Root , which he alfo calls venal Vejfels, and 
fuppofes them to contain the 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<5ten, which confifts of little tranfparent Globules, 
chained together fomewhat like the Bubbles that compote the Froth ot 
Liquor. 

Malpighi was the firft: who obferved, that Vegetables confifts of two Sorts 
of VeiTels. 1. Thofe abovementioned, which receive and convey the ali-
mental Juices. 2. Trachea, ox Air Vejfels, which are long hollow Pipes, 
wherein Air is continually received and expelled, i. e. within which Tra-
chea he ihews all the former Series's of VeiTels are contained. 

Hence 
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Hence it follows, that the H e a t of a Year , nay of a Day, of a fingle H o u r , 

or Minute , mult have an Effe£t on the Air, included in thefe Trachea, \. e. 
it mui t rarify it, and confequently dilate the Trachea-, whence alfo mufc 
arife a perpetual Spr ing or Force of Act ion to p romote the Circulation in 
Plants. 

For by the Expanf ion of the Trachea, the Veffels containing the juices 
are preffed •, and by that Means the contained Juice is continually propel-
led, and fo accellerated by which fame Propulf ion the Juice is continu-
ally comminuted and rendered more and more fubtle, and fo enabled to 
enter Veffels ft ill finer and finer ; the thickeft Par t of it being at the fame 
T i m e fecreted and depofited into the lateral Cells, or Loculi of the Bark, 
to defend the Plant f rom Cold and other external Injuries. 

T h e Juice being thus conveyed f rom the Root, to the remote Branches, 
and even to the Flower •, and having in every Par t of its Progrefs depofited 
fomedi ing both for Al iment and D e f e n c e ; what is redundant paffes ou t 
into the Bark, the Veffels whereof are inofculated with thofe wherein the 
Sap is mounted ; and th rough thefe it defcends to the R o o t , and thence to 
the Ear th again, and thus is Circulation effedted. 

T h u s is every Vegetable adted on by H e a t dur ing the Day time, and the 
Sap Veffels thus are fqueezed and prefs'd* and the Sap protruded and raifecl, 
and at length evacuated, and the Veffels exhaufted in the N i g h t again ; the 
fame Trachea being contracted by the Coldnefs of the Ai r , the other Veffels 
are eafed and relaxed, and fo dilpofed to receive f refh Food for the next 
Day ' s Digeft ion and Excret ion. 

T h e 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 H e a t and Cold, moif t Nights , and hot fcorching Days , are alter-
nately expanded and contracted j and the more on account of their reticular 
T e x t u r e . 

By fuch Means the Juice is farther altered and digefted, as it is f u r t h e r 
yet in the Petala, or Leaves of the Flowers, which tranfmit the Juice, 
now brough t to a further Subtility to the Stamina thefe communicate it to 
the Farina, or Duf t in the Apices, where having undergone a farther Ma-
turation, it is fhed into the Pijiil, and here having acquired its laft P e r f e c -
tion, gives Ri fe to a new Frui t or Plant. 

F ig 514 , and the four following Figures* reprefent the Structure of the 
woody Fibres and Lymphasdudts both in the Bark and W o o d . 

F ig . 514 , ihevrs a fingle Veffel in the Bark of Flax ; and F ig . 515- r e" 
prefents the fame Veffel as feen in the Microfcope, and greatly magnified ; 
whence it appears to be compofed of a great N u m b e r of other lignous Fi-
bres, with which alfo the Parenchymous are intermixt . 

Fig. 516 , exhibits a Parcel of the fame Veffels in the W o o d of Fir , great-
ly magnified ; and at a, is feen the fame Piece of its natural Size. 

1 Fig-
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Fig. 517, A B , íhews a Lymphieduc t , and Fig. 518, C, reprefents a 

laftifercusVeiTel, 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 F ig . 494 , with feveral Breaks in it, to fliew 
the Contexture both of the perpendicular and horizontal F ibres ; in which, 
as before, 
AB aa iliews the hairy Skin. 
A B C D the Bark in which the Fi-

bres b b, c c, and d d, that hang 
down therefrom areLymphaedufts , 
one of which d d d, is compofed 
of a great many other fmaller Fi-
bres. 

H W I the Parenchyma. 
D M C the common F.ymphcedufts. 
K M L the Mi lk VeiTels compofed 

of Bladders. 
HI another Sort of Lymphasduf ts 

arched over the Milk VeiTels. 

D C E F the W o o d , f rom which the 
Fibres e f, that hang down, are 
fome of them the old Lymphic-
dudts turned into W o o d ; g h g i'i 
are two Air VeiTels in which the 
wreathing thereof is plainly feen, 
and from h to i is alfo feen Par t 
of the fame VeiTels unwreathed. 

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

E F G is part of the Pith compofed 
of thready or fibrous Bladders. 

C H A P . XXXVIII . 

Of Leaves. 

S e c t . I . 

' " P H E Leaves of Trees or Plants are full of innumerable Ramifications, 
that convey the perlpirable Juices to the Pores for their Difcharge. 

The Fibres of the Leaf do not ftand in even Lines f rom the Stalk, but al-
ways in an angular or circular Pofture, and their vafcular Fibres or Threads 
a r e 3> 5 or 7 ; the Reafon of their being in this Pofit ion, is for the more 
erect 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 Pofit ion, 

as to take in an eighth Par t of a Circle, as in Mallows, in fome a 
Tenth, but in moi l a Twelfth, as in Iioly-Oak, or a Sixth, as in Syringa. 

The Ar t of folding up the Leaves before their Erupt ion out of their 
Gems, is incomparable both for its Elegancy and Security, viz. in 
taking up (fo as their Forms will bear) the leaft R o o m ; and in being fo con-
veniently couched, as to be capable of receiving Protection from the other 
parts, 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 
n o t plaited, but where the Leaves are not fo thick fet as to ftand in the Bow-

IE. e lap; 
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Jap there we have the Plic&lure, or thz flat Lap, as in Rofe-tree, &c. To 
theie Dr. GY,:cc? adds their various Foldings, which he calls by the Names of 
thz Duplicative, Multiplicative, the fore Rsrvl, back Row I, and tre Rowl ox 
treble Rowl. 

To chefs curious Foldings may be added another noble Guard by the 
Jr.terpofition of Films, i^c. of which l)r . Grew faith there are about fix 
W a y s , viz. Leaves, Surfoyls, inter fay Is, S/aks, Heads, and Mantlings. 

T h e various Methods which Nature takes to preferve the Leaves from 
the Injuries both of the Ground and Weather are, viz. the young Buds ot 
Amr.ii, at their Hrit Eruption from the Ground, are couched, as Fern is 
rowled inward ; each Bud, againft the Brace of the Stalk of the foregoing 
Leaves, and moil exactly inclofed in the Membranes thence produced. Na-
ture hath generally provided them with another Protection, where th: 
Stalks of the Leaves are fo long that they cannot lap over each other, the 
Bottoms of the Stalks are expanded into broad Membranes, as in Crows-foot, 
Doves-foot, Clover, Cran ft All, Strawberry, Harrow, &c. and fometimes 
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 iafely lodged, 
which it gradually breaks open in its Growth. 

It is alfo obfervable in Dock, Sorrel, Bijlort, 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 
itfeif in theie Plants, every leffer Leaf, together with its own proper Veil, 
is always inclofed with the next greater Leaf in another common to them 
both, and both theie with the next in another, and fo on to the greateft. 
T h e Orchis, and other Plants of this Sort, have a double Sheath over all. 
T h e Buds of fome Herbs as Plantain, having no ITairs growing over them, 
are covered with hairy Thrums , and the Nettle hath Baftard-leaves or 
Interfoyls between Leaf and Leaf, for the Prefervation of its Stings. 

Another Sort of Protection is.leen, in white Archangel, and other Plants 
of a like Shape. In which the greater Leaves do alfo inclofe the leffer, 
by a double fore Curl at the Bottom of every two great Leaves, which 
embraces the little under Bud, and fo keeps it clean and warm. 

T h e Leaves of Onions are all Pipes one within another, having a fmall 
Aperture about the Middle common to all of them, even the molt minute 
ones in the Center. 

As the Buds of common Sumach are exceeding tender, Nature appears in 
a peculiar 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 alio globular Excrefcencies, Spots, Hairs, Thorns, and Prickies. 
Globulets are leen upon Orachy but more plainly upon Bonus Hettricus, 
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in thefe growing almoft upon the vhole Plant, and being very large, arc-
by moft People taken Notice of ; bit the Microfcope hath difcovered to us 
that they are the natural and conftart Offspring of very many other Plants, 
they are of two Kinds tranfparentj as upon the Leaves of Ilyfop, Mint, 
Baume, Sec. white on Germander, lage, &c. Sometimes they appear like 
a fine Powder upon the Leaf , thefe were firft white and tranfparent as in 
Bears Ear. If this be licked of, t will afford the Ta f t e of the effential 
Content of the Plant. T h e y freqiently grow on both Sides the Leaf, yet 
fometimes, as in Ground Ivy, chiefy on the Back fide thereof, and in many 
Piants where the Elder-leaves havejnone, on the young Buds they are very 
numerous, as in Corin tree, Sorrel, and others. 

Spots are obfervable in St. Jol\is-wort, Rue, Ground-Ivy, Pimpernel or 
Anagallis, &c. when held up agairft the Light . 

Thorns are lignous and cortical, the firit are fuch as thofe of Hawthorn, 
fomewhat like thefe are the Spinets or thorny Prickles, upon the Edges 
and Tops of divers Leaves, as Btberry, Holly, Thiftle, Furz, &c. 

Cortical Thorns are fuch as thofc of the Rajherry-Bujh, being not, unlefs 
in an invifible Proportion propaga -ed from the lignous Body. T h e y are of 
Ufe not only for the Protection cf the Bud, but alfo for the Support of 
the Plant. 

The Ufe of Hairs on Leaves ate to preferve young Buds, not only f rom 
the cold Air , but alfo from too ipuch 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 Ha i r , does not hurt but refrefh them. T h u s we fee by 
the Affiftance of the Microfcope, that Nature oftentimes makes the meaneit 
Things fubfervient to the beft Encs. 

S e c t . II. 
Of (he Tarts and Texture of the Leaf 

T H E firft Part which here prefents itfelf i s the Skin, a fmall Bit of which 
being ftripped off the Leaf, and laid upon the Object carrying Glafs 

R, of Fig. 2. or held between the Nippers, and then placed before the 
iVlicrofcope, will appear to confift of parenchymous and lignous Fibres, all 
very curioudy and admirably interwoven, as in Flag, Tu l ip , &c. 

From hence it is eafy to conceive, that the Skins of all Plants (as well 
as thofe of Animals) are perfpirable between the feveral Fibres cf which 
they confift, formed into feveral Orifices, either for the better Avolation of 
Superfluous Sap, or the Admifilon of Air , thefe Orifices are not in all Leaves 
alike, but varied in Bignefs, Number , Shape and Poiition, and are the 
Caufe of the Glofs on the Upper-f ide of the Leaves, the Backfide having 
none of them. 

E e 2 N e x t 
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N e x t the Skin lies the pulpy Pa r t of the Leaf, called the Parenchyma» 

being compofed of an incomparable N u m b e r of little cylindrical Fibres, 
which are in moi l Leaves wound up n t o minute Bladders, but generally 
more vilible in the Stalk than in the Bxly of the Leaf . In fome Leaves, 
as in Borage, Fig . 5 20 the greater Bladders are made up of leffer ones, and 
in fome others thefe parenchymous Flbies are all drawn up clofe together. 

T h e pi thy Pa r t in the Stalk, and aimed up to the T o p of the chief Fibre, 
in many Leaves is tubular, even whilft tliey are yet young and fappy, as in 
Sweet Cervil, Hemlock, Endive, dehor/, Lampfana, Dandelion, Burdock, 
Baize, Scorzonera and others, and fome.imes the faid pithy Part is opened 
into feveral pithy Pipes-, the Fibres alio of the Lea f , which is vifible to the 
naked Eye , are compofed of Sap and A:r Veffels. T h e i r Pofi t ion is various 
and regular, ne t only in the Body of the Leaf , but likewife in the Stalk, 
as in the Stalk of a Mallow-leaf , F ig . 521. they ftand in fix oblong Parcels 
of equal Size, and in a Circle near the C.rcumference. In Dandelion, wild 
Clary, and in Borage, F ig . 522 . they ftand in five Parcels. 

In the Body of the L e a f , befides the Pofit ions of the fibrous Strings, 
there is one in particular which runs round the E d g e of the Leaf in all 
Plants •, but can hardly be well difcover 'd without ftripping off the Skin of 
the Leaf . T h e Continuation of the Veffels feem to be ramified, and feems 
alfo to be inofculated. 

T h e f e Trachea or Ai r Veffels are vifible, and appear very pret ty in the 
Leaf of Scabious, or the Vine, by pulling afunder fome of its principal Ribs 
or great F ibres between which may be feen the fpiral Ai r Veffels (like 
Threads of a Cob-web) a little uncoyled, as reprefented by Fig. 523. which 
ihews a Piece of a Vine-leaf, wherein thefe Veffels were drawn out and a 
little magnif ied, and at a, the fpiral Circumvolutions are reprefented as they 
appear 'd in the Microjcope when greatly magnif ied, and as they ftand in-
ure within the W o o d ; and at b, is feen one a little ftretched. 

M r . Leeuwenhoek tore a Leaf of Box to Pieces, called Palma Cereris, that 
he migh t the better examine it, and computed one Side thereof to contain 
i 7 2 0 9 0 Pores, and as the other Side muf t conlequently have the fame 

N u m b e r , the whole Pores in a Box-leaf will be 3 4 4 1 8 0 . 

S e c t . III. 
Of Rofemary-Leaves, 

F I G . 524 . reprefents a fmall Par t o f the Under f ide o f zRofemary-leaf,* 
whereof AB Ihews Par t of the Upper - f ide which was doubled over, 

and confifted of a fmooth Ihining Subftance, but its Under - f ide appeared 

* Ho. Mi. p. 142. 
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in the Microfcope like a Th icke t of Buihes, amongf t which were a great N u m -
ber of round Bails, exactly globular, and aiFord a very agreeable P ro fpe f t . 

The Back-fide of a Rofe-tree Leaf , but efpecially of a Sweet Briar leaf, 
looks diapered with Silver. 

The Back of the Leaf of Englijh 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 taifeled with white Silver T h r u m s , and one or two Cryftal 

Beads, or Pendants , faftned to every Knot . 

S e c t . IV. 
Of Stinging-Nettles. 

A Nettle is a Plant known almoft to every body, there being very few 
* but what have felt as well as feen i t ; 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 looked on, ihew us the whole Surface thereof to be very thick fet with 
iharp Points, that penetrate the Skin when touched, and occafion Pain, 
Heat, and Swelling they are reprel'ented in a fmall Part of the Leaf as 
they appear in the Microfcope, by Fig. 525. at A B, con fitting of a rigid 
hollow Body tapering f rom B, till it terminate in the moi l acute Point ima-
ginable, being exceedingly clear and traniparent. At the Bottom of this 
Cavity lies a minute Bag B, containing a limpid Liquor, f which, upon the 
«aft Touch of the Prickle, is fquirted through the little Orifice, and if it 
enters the Skin, produces the before-mentioned Mifchiefs by the Pungency 
°f its Salts. C D fhews one of the chief Fibres of the Leaf , f rom whence 
the Stings proceed. 

1 he other Parts of the Leaf or Surface of the Nettle have very little 
coniiderable, but what is common to moft Plants, as the Ruggednefs, In-
anting, and Hairinefs, and other Roughneiles of the Surface, on the Out-

of the Plant. 

S e c t . V . 
Of Cow age, or Cow itch. 

T H E R E i s a certain Down o f a Plant, brought f rom the Eafi-Indies, 
which grows on a Kind of hairy Kidney Bean §. T h e Pods about 

inree Inches long, refemble a French an, and are cover 'd with this Down 

* Pew. Mi. Ob. p. 50. t H00Ps Mi. p. 143. § Ibid. p. 146. 
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or Hai r , 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 a Multi tude of pointed Thorns exquifitely lharp. 

S E C T . VI. 

Of the Texture of the Leaves of Sea-Weeds. 

IT i s a Plant which grows upon the Rocks under Wate r , increafing and 
fpreading itfelf into a great T u f t , which is not only handfomely 

branched into feveral Leaves ; but its whole Surface is cover 'd over with a 
curious Kind of carved W o r k , * confifting of a Multitude of very fmall 
Holes , ranged in the neateft and moft delicate O r d e r ; a fmall Piece there-
of is reprefented as i t appea r ' d in the Microfcope, at Fig. 526. 

C H A P . XXXIX. 
Of Flowers. 

A Flower is that Part of a Plant which contains the Organs of Genera-
tion, or the Parts necefiary for the Propagation of the Kind. 

It is a natural Produ&ion, which precedes the Fruit , and yields the Grain 
or Seed. 

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

M r . Ray reckons, that every perfei t Flower has the Pet ala, Stamina, -'>' 
pices, and Stylus, or Pijlil; fuch as want any of thefe he deems imperfect 
Flowers. 

In moft Plants there is a Perianthium, Calyx, or Flower Cup, of a 
f tronger Confiftence than the Flower itfelf, and defigned to ftrengthen and 
preferve it. 

Flowers, whofe Petala are ftrong (as Tulips) have no Calyx ; Carnations, 
whofe Petala are long and flender, have an Empalement of one Piece; and 
others as Knap-PFeeds, have it confifting in feveral Pieces, and in divert 
Rounds, and all with a counterchangeable Refpeót to each other, for the 
greater Strength and Security of themfelves and the Petala, &c. they 
include. 

T h e next is the Foliation, as Dr . Grew, the Petala, or Folia, as Mr. R^h 
and o the r s ; in thefe, not only the admirable Beauty, and luxuriant C o l o u r 
are obfervable, but alfo their curious Foldings, in the Calx before their tx-

* Hook's Mi. p. 140. 
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pandon, of which Dr. Grezv hath thefe Varieties, viz. the Clofe Couch, as 
in Rofcs, and feveral other double Flowers the Concave-Couch, as in Ela-
te,ria ; Flora albo, the angle Plait, as in Peale-Blofforns ; the double Plait, 
as in Blew-bottles, &c. the Couch and Plait together, as in Marigolds, 
Dcizes, &c. T h e Row], as in Lady Bower the Spire, as in Mallows; 
and laftly, the Plait and Spire together, as in Convolvulus Dorontci Folio. 

As to the Stamina with their Apices and Stylus (called the Attire by Dr . 
Grew) they are admirable, whether we confider their Colours, or their 
Make, but efpecially their Ufe , if it be as Dr. Grezv, Mr. Ray, and others 
imagine, namely, as a Male Sperm, to impregnate and fructify the Seed ; 
which Opinion is corroborated by the ingenious Oblervations of Mr . Samuel 
Moreland, viz. 

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

The Farina, or fine mealy Powder, which is at its proper Seafon, ilied 
out of thofe Theca; or Apices Seminiformes, which grow at the T o p of 
theSramina, does in fome Meafure perform the Office of a Semen Ma fad i-
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 
nr.impregnated Ova of Animals ; * that this Farina is a Congeries of feminal 
Plants *, one of which m u d be conveyed into every Ovum, before it can 
become prolifick. T h a t the Stylus, as Mr. Ray, or the upper Part of the 
Piltulum, as Mr. Tournefort calls it, is a T u b e defigned to convey thefe fe-
minal Plants into their Neft in the Ova-, and that there is fuch ava i l Pro vi-
rion made thereof, becaufe of the Odds there are, whether one of fo many 
ihall ever find its Way into, and thro' fo narrow a Conveyance. 

For in the Corona imperialis, where the Uterus or Vafculum Seminale of the 
Plant ftands upon the Centre of the Flower, from the T o p of which itands 
'he Stylus the Vafculum Seminale, and Stylus together, reprefenting a Piitil-
ium; round this are planted fix Stamina •, upon the Extremities of each of 
thefe are Apices, fo artfully fixed, that they turn every W a y with the lead 
Blaft of Wind , being in Height almoft exactly equal to the Stylus, about 
which they play, and which in this Plant is manifeftly open at T o p it is 
hollow all the Way , and upon the T o p of the Stylus there is a Sort of Tu f t , 
confifting of pinguid Villi, fuppofed to be placed there to catch and detain 
tiie Farina, as it flies out of its T h e s ; and that the Rain either wafhes it, or 
the Wind fhakes it down the T u b e , till it reaches the Vafculum Seminale. 

In the Caprifolium or Floney Suckle, there rifes a Stylus, from the Rudi . 
ffients of a Berry, into which it is inferted, to the T o p of the monopeta-
iQus Flower ; from the Middle of which Flower are lent forth feveral Sta-

* Phi. Travf. Ai. 237. 
mina, 
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mina, that ftied their Farina off the Cafes, upon the Orifice of the Stylus, 
which in this Plant is villous or tufted, upon the fame Account as the for-
mer is. 

In Allium or common Gar lick, there arifes a tri-coccous Uterus, or Seed-
VeiTel, in the Center of which is inferted a fhort Stylus, not reaching lb 
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 T u f t on this as on the former, to infure its Entrance, that being 
provided for by its Situation juft under them. 

From whence we conclude, that where a fine Powder is curioufly prepa-
red, carefully repofited, and ihed 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 
in difpofing this Tube , that where it does not lie direftly under the Cafes 
that Iked 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 deiigned to enter this T u b e ; if thefe Stamina had been only 
excretory Dud:s, to feparate the groffer Parts, and leave the Juice defigned 
for the Nouriihment of the Seed the more referved, what Need was there 
to lodge thefe Faces 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-Vefiel again, as they are here. Again the T u b e over 
the Mouth of which they are fhed, and into which they enter, leads al-
ways direftly into the Seed-Veflel to which may be added, that the 
T u b e always begins to die, when thefe Theca are emptied of their Con-
tents ; if they laft any longer, it is only whilft the Globules which enter at 
their Orifice, may be fuppofed to have finifhed their Paflage •, nor can we 
expeft 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 carefully taken off, 
the Pod or Siliqua may be difcovered, clofely cover'd with an involving 
Membrane, which about the T o p , feparates into feveral Stamina, each be-
ing fraught with its Quantity of Farina; and thefe Stamina bound clofe up-
on the Brufh, which is obfervable at the Extremity of that Tube , which here 
alfo leads to the Pod ; it does not indeed ftand upright, but bent fo as to 
make almoft a right Angle with i t : In Rofes there ftands a Column confift-
ing of feveral Tubes, clung clofely together, tho' eafily feparable, each 
leading to its peculiar Cell, having the Stamina in great Numbers planted 
all round. In Titbjmalus or Spurge, there arifes a tricoccous Veffel, that, 
whilft it is fmall and fo not eafily difcernable, lies at the Bottom, till it is 
impregnated ; but afterwards it grows up and ftands fo high upon a tall 
Pedicle of its own, as would incline one to think, that t h e r e w a s to be no 
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Communication between this and the Apices, which lie fees dying below. 
In Strawberries and Rajberries, the Hairs which grow upon the ripe Fruit 
are fo many Tubes , each leading to its particular Seed •, and therefore we 
may obferve, that in the firft opening of the Flower there Hands a Ring of 
Stamina within the Petala, and the whole inward Area appears like a little 
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 yeilow Lilly. A, the T o p of the Piftil or T u b e , 
at which the feminal Plants are fuppofed to enter, and through which they 
are conveyed to the unimpregnated Seeds in the Seed-Veflels; b b the 
Apices Semini-formes, which when open, fhed that Powder which enters 
the Tube at A ; C the Place of the Seed-Veflel at the Bottom of the T u b e , 
the Tube and Veflel itfelf being concealed under the Leaf in this Figure. 

Fig. 528. reprefents the Siliqua in a Flower of a Pea kind, E the T u b e 
w h i c h arifes from the Siliqua, and conveys the Plants thereto •, F the mem-
braneous Coat which involves the Siliqua laid open ; g g g g the Apices, 
w h i c h before the membraneous T e g u m e n t is laid open, appear to rife f rom 
its Edges, and by the Petala of the Flower are kept do le upon the Orifice 
ot t h e Tube, that they may conveniently ihed 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 Piftil, 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 a VeiTel which he calls the Uterus, or W o m b , wherein are three Ovaries 
hlled 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 Piftil, foecundi-
fies the Grain or Fruit inclofed therein •, and hence they call it the Farina 
fecundans. T h u s the Farina ihould be the male Part ot the Plant, and the 
Piftil 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 Frui t appears in its Stead. T h e 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 Embr io , 
on>y feem deftined to prepare a fine Juice in their little Vefiels for its Sup-
port. Mr. Bradley imagines their U f e 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 
a!>d when we obferve it to be grown higher, we may conjecture the Fruit 
^.s begun to form itfelf, and has no further Occaiion for the male Duf t . 
-^lfo, as foon as the W o r k of Generation is over, the male Parts, together 
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with the Leaves , fall off, and the T u b e leading to the Ute rus begins to 
(brink. N o r muf t it be omi t ted , that the T o p of the Piftil is always either 
covered with a Sort of Velvet Tunic le , or emits a g u m m y Liquor , the bet-
ter to catch the Dtift of the Apices. In Flowers that turn d o w n , as in the 
Acanthus, Cyclamen, and the Imperial Crown, the Piftil is much longer than 
the Stamina ; that the Dui t may fall f rom their Apices in fufficient Quantity 
thereon. 

T h i s Syf tem favours much of that admirable Un i fo rmi ty found in the 
W o r k s of Na tu re , and carries with it all the feeming Charaiterifticks of 
T r u t h . M r . Geoffroy fays, that the Plant is rendered barren , and the 
Frui ts become abort ive, by cut t ing off the Piftils before the Duf t c o u l d 
impregnate them, which is fince confirmed by other Exper iments of Mr, 
Bradley. 

In many Kinds of Plants, as Willow, Oak, Pine, Cyprefs, Mulberry Tree, 
&c. the Flowers are fterile, and feparate f rom the Frui t •, but then they 
have their Stamina and Apices, which may eafily impregnate the Fruits, 
which are not far off. 

T h e r e is fome Difficulty in reconciling this Syf tem to a Species of Plants, 
which bear Flowers without Fruits, and another Species of the fame K i n d 
and N a m e , which bear Fruits wi thout Flowers hence diftinguifhed in to 
Male and Female ; of which Kind are the Palm-Tree, Poplar, Hemp, Hops, 
& c . for how ihould the Farina of the Male here come to impregnate the 
Seed of the Female . M r . Tournefort imagines, that the fine D o w n always 
found on the Frui t of thefe Plants, may ferve inftead of Flowers, and do 
the Office of Impregnat ion but M r . Geoffroy rather takes it, that the W i n d 
do ing the Office of a Vehicle, brings the Farina of the Males to the 
Females . 

For the Manne r wherein the Farina fecundifies, M r . Geoffroy advances 
two Opinions, i . T h a t the Far ina being always found of a fulphurous 
Compof i t ion , and full of fubtile penet ra t ing Parts, falling on the Piftils of 
the Flowers, there refolves, and the fubtileft of its Par ts penetrating the 
Subftance of the Piftil and young Frui t , excite a Fermentat ion fufficient to 
open and unfold the young Plant, contained in the E m b r i o of the Seed; 111 

this Hypo the f i s the Seed is fuppofed to contain the Plant in Miniature, only 
want ing a proper Juice to unfold its Parts and make them grow. 

T h e lecond Opinion is, that the Farina of the Flower is the firft Germ, o r 

Bud of the new P lan t , and needs no th ing to unfold it. and enable it to grow, 
but the Juice it finds prepared in the E m b io's of the Seed. 

T h e Reader will here obferve, tha t thefe two Theor ies of vegetable Gene-
ration, bear a ftriel Analogy to rhofe of Animal Generation, viz. e i t h e r 

the young Animal is in the Semen Mafculinum, and only needs the Juice d 
the M a n x to cherifh and bring it for th, or that the Animal is c o n t a i n e d m 

the Female Ovum, and needs only the Male Seed to excite a F e r m e n t a t i o n ^ 
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Mr. Geoffroy takes the proper Seed to be in the Farina, becaufe the bed 

Micro/copes do not difcover the lead Appearance of any Bud in the little E m -
brio's of the Grains, when examined before the Apices have Hied their 
Dud. 

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-
fcope, ere yet the Flower be opened, the little green tranfparent Veficulie, 
which are to become the Grains, will appear in their natural Order, but ftill 
ihewing nothing elfe but the mere Coat or Skin of the Grain. 

If the Obfervation with the Microfcope be continued for feveral Days 
fuccefiively, in other Flowers as they advance, the Veficula will be found 
to fwell, and by Degrees to become replete with a limpid L iquor ; where-
in when the Farina comes to be fhed, and the Leaves of the Flower to fall, 
we obferve a little greenijh Speck, or Globule, floating about at large. At 
firfl there is no Appearance of Organization in this little Body; but in T ime , 
as it grows, we begin to diflinguifh two little Leaves like two Horns. T h e 
Liquor infenfibly diminiihes 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, confiding of a Plumula, Radicle, and Lobes. 

The T o p s or Apices fometimes ftand eredl above their Chives or Sta-
mina, as thofe in Lark-heel, but generally hang a little down by the Mid-
dle like a Kidney Bean, as in Mallows, they have for the moil Part a double 
Cleft, tho' it is in fome lingle, f rom which they difburle their Powders, 
which dart out, and dands upon the Lips of the Cleft, as at Fig. 529. 
which reprel'ents one of the Apices of the Flower of St. Johns Wort mag-
nified. 

The Particles of thefe Powders altho' like Meal or D u d , yet if viewed 
thro' a Microfcope, they have all of them very curious and regular Forms. 
In Bog's-Mercury and Borage they are extreamly final], but in Mallows 
fairly vifible to the naked Eye. In fome Flowers thefe Powders are yellow, 
as in Bogs-Mercury, Goats Rue, &c. And in fome of other Colours, but 
in moil they are white ; thofe of yellow Henbane are very elegant, being to 
the naked Eye as white as Snow, and in the Microfcope as tranfpafent as 
Cryftal. 

T h e Tops or Apices which contain the Farina, are for the mod 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-1'lax, Snap-Dragon, &c. In fome they are faflr.ed to their 
Stamina at their Middle, as in Spanijh Broom, Hyffcp, Scabeous, Behen, &c. 
in fome ereft , as in Clematis, Aufiriaca, Ladies Looking-Glafs, Rape Craw• 
foot, die. Coded Arfmat hath no Chives, but Hand upon a large Baie. 

Their Number are alfo different, in great Celandine, Rofe, Rape-Crow-
foot they are numerous; in great Plantain, and fome other Herbs, much 
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more confpicuous than the Foliature itfelf. In Germander Chickweed, they 
arc always two, and no more in fome they follow the Number of the 
Leaves, efpecially in the Number five ; as in Blattaria, black Henbane, &c. 
in Stichwort and Lychnis fylvejlris they are ten, juf t double to the Number 
of Leaves. 

Thei r Shape is different, and always very elegant, with great Variety. 
In Borage, like the Point of a Spear ; in Blataria, like an Horfe-fhoe; in 
Clematis like a Spatula, wherewith Apothecaries make their Mixtures: In 
Mallow like a Head-ro l l ; in Hyfop they have one Cleft before, in Blattaria 
one round a b o u t ; in IVater Betony one at the T o p ; in Scabious they have 
a double Cleft , one on each Side. 

In Colocynthis the Farina is not contained in feveral Thascse or Apices 
ftanding upon Chives, but is all of one entire Part , like a thick Column in 
the mid It of the Flower, having feveral little Ridges or Furrows winding 
from the T o p to the Bottom round about, in the Middle of each of which 
runs a Line, where the Skin, after fome T i m e , 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 lictle Column 
ftands upon the T o p of the true Seed-Cafe, which is alfo regularly and va-
rioufly figured. In Bind-weed it hath a round Head like that of a great 
Pin. In the common Bell, St John-wort, &c. it is divided into three Parts. In 
Gerarium into five; in Afarum into fix, fometimes the H e a d is lmootn, 
and in others it is befet with little Thorns , as in Hyofcyamus. 

T h e Piftil is a little upright Part in the Middle of the Calx, or the 
Leaves of Flowers, called alfo the Style. 

It is an efiential Par t of a Flower, and the principal female Organ ot 
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 ; in fome it is a little 
Stalk, which enlarges at the two Ends, in others a mere Stamen or Thread, 
fometimes it is round, fometimes fquare, triangular, oval, &V. 

Almof t all Piftils are furnifhed at T o p , 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 f rom as many young Fruits, or as 
many Capfulas containing Seeds. 

Whatever Form the Piftils are in, they have certain Apertures at their 
Tops , or Clefts, continued their whole Leng th , to the Bale or Embrio ot 
the Fruit . 

T h e Seed VeiTels confifts fometimes of two, and for the moft part of 
three 
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three Pieces for which Reafon they are called Suits, as at a b e d , 
f i g . 527. 

T h e outer Par t of each Suit, according to Grew, is its F. 'cret, whole 
Body or T u b e is divided at the T o p (like that of a Co will p) into five 
Leaves as at b, which forms a Flower in Miniature , and is all the F lower 
in many Plants, as Mugwort, Tanfie, &c . U p o n the Expanf ion of the F lo -
ret, the next Par t c, of the Suit begins to appear f rom within its T u b e , which 
may be called the Sheath (with refpect to that within it;. T h i s Sheath in a 
ihort T i m e divides at T o p , th rough which Aper ture the Blade d difplays 
itfelf. T h i s is the third Part ot the Suit, and terminates in a forked Point , 
about which appears little Globules. 

In fome Flowers every one of the before-mention 'd Florets is encompafled 
with an H e d g e of Flairs, and every Ha i r branched on both Sides, a lmoft 
like a Sprig of Fir, as at cd in golden R o d , F ig . 520 . which ihews one of 
the Suits thereof as it appeared in the Microfcope, in which at e is the little 
Column or Blade that contains the Farina, which is alfo feen by itfelf at F. 

T h e B a f e of the Floret is generally cylindrical, but fometimes fquare, as in 
French Marigold, at a, F ig . 531 . and the Leaves thereof, which for the moi l 
part are fmoo th , in the fame Flower are all over hairy. T h e middlemof t 
of the three Parts or Sheath b, is ufually faftned to the T o p , or elfe at the 
Bottom of the Floret, and is rather indented than parted into Leaves : T h e 
Surface feldom plain or even, but wrought into five Ridges and as many 
Gutters, running almoft parallel f rom T o p to Bot tom. 

T h e inmoft Par t or Blade runs th rough the Hol low of the two former 
as at a, Fig. 531 . and is faftned with the F lore t to the Convex of the Seed 
Cafe •, the H e a d and Sides of this Part is always befet round about with 
Globulets. In fome growing clofe to the Blade, as in common Mar igold ; 
and in the French Marigold , as at F ig . 532 . a n d others, upon little flender 
Stalks. T h e f e , as the Blade fprings up f rom within the Sheath, are rubbed 
off and ftands like a Powder upon them both . In fome, as in Chicory, they 
feem to grow within-fide the Sheath , as will appear if it be fpli t * with a fmall 
Pin, as alfo in Knapweed they are very numerous. 

T h e Head of the Blade is always divided into two, and fometimes into 
three Parts, as in Chicory, F ig : ' 533 . which gradually curl outwards after 
the Manner of Scorpion Grafs. 

This Defcription agrees principally to the corimbiferous Kind , as T a n f y , 
Camomile, &c. but in Scorzonera, Chicory, Fig. 533. Hawk-weed, Mcufe-ear, 
and all the in t ibousKind, with many more . T h e Pif t i l is feparated f rom the 
i oliature, fo as to ftand alone therein, every Leaf a b c of the Flower having 
a Piftil of its own ; for which Reafon the Bafe of each Leaf is formed into 
3 little T u b e a, Fig. 533. that inclofes the Pifti l , which commonly conlifts of 
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a Sheath and Blade e ; the Leaf itfelf anfwering to the Floret in other 
Flowers. T h e Blade (or rather Stamina) is leen drawn out of its Sheath at 
1 g of the fame Figure, and at g the Head of the Blade is open'd into three 
Parts, which are full of thole globular Particles betore-mention'd. 

T h e T ime in which the Flower is generated, is hardly any where, if at all 
taken 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-
niihed 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 actually in Being and intire 
in all their Parts the Year before. T h e Flower of Mezeron, which opens 
in January, is intirely formed about the Middle of Auguft in the foregoing 
Year ; at which T ime , if the green Leaves of the Bud be carefully removed, 
the Leaves of the Flower and Seed-like Attire, encompaiTing the Seed-
Cafe, may be diftin&ly feen when placed before the Microjcope. 

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 
brulh it off with a foft Hair-Pencil upon a clean Piece of white Paper •, then 
breathe upon a fingie Talc, and inftantly apply it to the Farina, which will 
adhere to it. If too great a Quantity of Powder 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 it in a Slider as before directed. 

But I would here advife the Curious not to neglect an Examination of 
the little Cells that contain the Farina, and alfo of the Piftils and Uteri, 
and other Parts of Generation of the Flowers. 

Fig. 534, reprefents the Flower of St. Johnwort a little magnified, in 
which may be feen the Stamina and their Apices furrounding the Seed-Caie. 
Fig. 529, is one of the Apices more magnified. 

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

Fig. 531, fhews one of the Suits of French Marigold, or Flos African^ 
magnified, of which there are about 12 in one Flower, each confining 
of three Pieces, the middlemoft of which is feen alone at Fig. 532. 

Fig. 5 3 5 , reprefents one Suit of Chryfantbemum-Creet, c o n f i f t i n g alfo 01 

three Pieces, of which there are about 80 in one Flower. 
Fig . 536 , exhibits one Suit of Knapweed magnified, confifting of thie° 

Pieces, a b is the Seed-Cafe, at the Bottom of every Suit. 
Fig. 537, is a microfcopick Reprefentation of one of the Suits of a A«2" 

rigold, of which there are about 40 in one Flower. 
Fig. 5 3 3 , reprefents the Piftil and Blade, proper to each L e a f in tne 

Flower of Chicory. ., 
5 53 8, reprefents one of the Flowers in the Bud of Mezeron perfectly 
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formed in all its Parts the Year before it appears, but differs in Shape as 
a Foetus doth when newly formed. 

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

C H A P . X L . 
Of the Fruit of an uipple, Lemon, Cucumber3 and 

Tear. 

S e c t . I . 
TH E general Compofition of all Fruit is one, that is, their ellential 

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 Tindtures 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 lame with that of the Bark of the Tree , as is apparent 
not only from the vifible Continuation thereof, f rom the one through the 
Stalk into the other, but alfo from their Strudlure, 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 Mi-
crofcope,) 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 Veffels, from the Core towards the Circumference of the Apple. 

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

They are diftributed into twenty principal Branches, the ten outermoft 
a little within the Apple, are diverted from a (freight 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 ftrait 
Line as far as the Core, and are there diftributed into as many leffer Arches, 
the former at the outer and the latter at the inner Angles of the Core, upon 
which laft the Seeds hang. 

All thefe main Branches meet together at the T o p 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 iomewhat altered, by 
being made more clofe and elaborate. T h e outmoft called the Rind, hath 
the molt open and coarfeft Texture , being compofed of the largeft Threads, 

and 
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and thefe wove up into larger Bladders. T h o l e little Cells which contain 
the eiTential Oil of the Fruit , and ftand near the Surface of the Rind, are 
fome of the lame Bladders, but more dilated. 

F r o m this ou tmof t 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, anfwerable to the Pith in the Trunk or Root 
of the Tree ; and are a conlpicuous Demonftrat ion of the Communication 
between the Bark and Pith. 

T h r o u g h o u t this Parenchyma the VeiTels are difperfed, but the chief 
Branches l tand on the inner E d g e of the Rind, and the outer E d g e of the 
P i th , juft at the Extremities of every Lamellae f rom thofe Branches at the 
E d g e of the Pith •, other little and very ihort ones fhoot into the Pulp ot 
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 P i th , and thofe feveral lamelated Inf;rtions which 
join them together , ftands the fecond Sort of Parenchyma, being clofer 
and finer, and divided by the Lamels into feveral di f t inf t Bodies, every one 
of them being an entire Bag •, in every one of which the third Parenchyma 
is contained •, which is alio a Clufter of other leiTer Bags, all disjoined from 
one another, each having their diftindl Stalks of feveral Lengths , by which 
they are all faftned to the u tmof t Side of the great Bag wherein they are 
contained. Wi th in thefe lefifer Bags alfo the Microfcope can fhew many 
Hundreds of Bladders, confif t ing 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 
f rom the Bark, which being expofed for fome T i m e to dry , and then 
traniverfly cut with a R a z o r ; no t only the Bladders but alfo the Threads 
whereof the Bladders con fill, are plainly vifible when viewed through the 
Microfcope. 

T h r o u g h o u t this Parenchyma are difperfed the Sap VeiTels, in ten or 
twelve very large Branches , each of which embofoms another of Air 
VeiTels. 

T h e middle Parenchyma is derived f rom the Pi th , and divided into 
three triangular Columns, within which are a d i f t inf t Sort of Sap VeiTels, 
whence feveral fmall and fhor t Fibres fhoot into the inmof t Parenchyma, 
whereupon the Seeds do hang. 

T h e inmof t Parenchyma wherein the Seeds do lie (and which anfwers 
to the Pulp of a Lemon) ieems to be produced f rom the Seed-fibres, by 
three Infertions f rom the Columns, and as many f rom the outmoft Paren-
chyma, and thefe reinlerted ; it is divided into fix triangular Bodies, and 
every Tr iangle into three Ovals. 

A Pear, beiides the Skin, ccnfifts of a two-fold Parenchyma of VeiTels, 
2 tartareous, 
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Of the Fruit. 
tartareous Knots, or Grains, and a Core the Skin when viewed in the Mi-
croscope, 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 an Apple, but the Bladders riot altogether fo long with refped to their 
Breadth. 

The Bladders here have alfo a different Pofition from that they have in 
an Apple, being in that all flretched out towards one common Center, 
which is that of the Apple itfelf. But here they every where bear a Refpetft 
to the faid tartareous Grains, every Grain being the Center of a certain 
Number of Bladders. 

Throughout this Parenchyma, the Vejfels for Sap and Air are likewiie 
difperfed into fifteen principal Branches. T h e five utmoft make as many 
Arches, but commonly not fo deep as in an Apple from thefe fome fmall 
Fibres are difperfed throughout the Parenchyma. T h e ten inner Branches 
proceeding to the Seed, and from thence with the other five to the Flower. 

Next the Core (lands the inner Parenchyma, confifting of fmall roundifh 
Bladders, anfwerable to that of the Pith, from which it feems to be 
derived. 

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 moft Pears, and a little below the Center 
of the Fruit, is a Kind of umbelical K n o t ; from whence extends a (freight 
Channel, which opens at the Middle of the Cork or Stool of the Flower, 
fcarce wide enough to admit the fmalleft Pin. 

S e c t . II. 
Of a Plumb, and fame other Fruits of the Jame Kind. 

A Plumb confifls of a Parenchyma, the two general Kind of Vedeis, and 
a Stone; and in Proportion to the Bulk of the Fruit, hath more Vef-

fcls than an Apple or Pear. Alfo in Plumbs, all thefe Yeffels are braced to-
gether into one uniform Piece of Net-IVork, every where terminating at an 
equal Diftance from the Circumference, the Skin is fibrous and tough. 

The Stone is compofed of two, or rather three didinft Parts, one of them 
the Lining, taking its Rife from the Parenchyma, which the Seed Branch 
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ii 6 Of the Fruit. 
brings along with it, through the Channel in the Side, and at laft into the 
Hollow of the Stone, and is there fpread ail over it. 

T h e 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 leveral Ages of the fame Fruit together ; on the Surface of 
many Stones, fome of the faid tartareous Parts appear in diftindt 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 exaftly to the Center of the Stone, conveying 
thereto the feculent Sap, in fo many little Streams. This is beft feen when 
the Fruit is full ripe. 

T h e gradual Tranfmutation of the inner Part of the Parenchyma into a 
Stone, is alio more apparent in this Fruit, and fo are the three Coats 
which ferve for the Generation of the Seed ; being now all very diftinit and 
remarkable. 

A Peach hath a much bigger Stone, and therefore when full ripe, it hath 
a more defecated or better refin'd Juice \ the Reafon why the Stone is fo 
great, is becaufe theVeifels run fo numeroufly through the Body of i t ; and 
lo caufe a more copious Perfpiration of the Lees therein. 

A Cherry is likewife nearly related to a Plumb, but the Bracement or Rc-
ticulation of the VelTels, 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-Vejfels, 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 Shel l ; by which 
Means they are inverted with a more fair Parenchyma. 

S e c t . III. 
Of the Grape. 

\ Grape is as it were a Plumb with two Stones, for their Thicknefs are 
as hard as any other. T h e principal Fibres run direilly between the 

Stones; and the fmaller Fibres, and make only one fingle Net; near the 
Circumference they all meet together at the T o p of the Grape. Many lig-
nous Fibres are alfo mixed with the Skin itfelf, whereby it becomes very 
thick and tough. 

T h e Parenchyma, or Pulp of a Grape feems to be derived from the Pith, 
at leaft as far as the Reticulation of the Fibres. 

C H A P -
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C H A P . XLL 

The Anatoynical Treparation of Vegetables. 

THofe Leaves of Plants are only fit for this Purpofe, whofe internal 
Strufture is compoi'ed of woody Fibres, and are of a pretty good 

Thicknefs, as the Leaves of Oranges, Lemons, JeJfamin, Bays, Rofes, C&fr-
ries, Apricocks, Peaches, Plumbs, Apples, Pears, Poplars, Pines, Oaks, 
Ivy, &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 y««^, or when they are full 
grown, and have not been damaged by Worms, or Caterpillars •, put them 
into an earthen Pot or large Glals, with a good deal of Rain-Water. T h e 
Pot or Glafs being kept uncover 'd ; and fo expos'd to the Sun, or open 
Air. T h e Leaves muft be quite cover 'd with Wate r , and as it evaporates 
a frefh Quantity muft be pour 'd in. In about a Month ' s T ime , fome of 
the Leaves will begin to putrify, but the others muft be kept two Months 
longer. W h e n the two external Membranes begin to feparate, and the 
green Subftance of the Leaf to grow liquid, then it is T i m e to perform the 
Operation. T h e Leaf is to be put into a white and flat earthen Plate or 
Diih, filled with clear W a t e r ; then upon gently fqueezing it with 
the Finger, it will open on one Side, and the green Subftance will 
tun ou t ; immediately on that the two outer Membranes muft be ftripp'd 
off, chiefly 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 W a t e r , 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 fined and largeft Pears, that are foft and not ftony, are fitted for 
this Purpofe ; firft pare them nicely, without fqueezing them, taking Care 
not to hurt the Stalk or Crown ; then put them into a Pot of Rain or frefh 
fpring Water , cover it and let them boil gently, till they become throughly 
f°ft ; then take them out, and put them into a Bafon of cold Water , then 
take out one of them, and holding it by the Stalk with one Hand , and 
with one Finger and the T h u m b of the other H a n d , rub the Pulp gently 
off, beginning near the Stalk, and rubbing equally towards the Apex ; and 
you will eafily fee in the Wate r how the Pulp Separates from the Fibres, 
which being tendered near the Extremities, there the greateft Care m u d be 

* Phil. Tranf. No. 416. 
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ai8 To preferve the Specimens ofTlants. 
taken. No In i l rument is of U f e in this Opera t ion , except laft of all a 
Penknife , to feparate the Pu lp flicking to the Core. In order to fee how 
the Operation advances, fling away the muddy W a t e r f rom T i m e to Time, 
and pour on clean. All being feparated, the Skeleton is to be preferved in 
Spirits of W i n e , the fame is to be oblerved with Apples, Plumbs, Peaches, 
and the like. 

Carrots, and other Roots , that have woody Fibres, muf t be boiled with-
out paring, till they grow foft , and the P u l p comes o f f ; not only feveral 
Sores of Roots , but likewife the Barks of feveral Trees , may be reduced in-
to Skeletons, prefenting rare and curious Views of Vegetables. 

C H A P . XLII . 

To prejer-ve the Specimens of Tlants. 

PRepare two Iron Plates as large as the Specimens you intend to preferve, 
let them be pret ty th ick , and very fmooth on one Side, with Holes 

for Screws at each Corner ; then take your Flowers, Leaves, &c. when full 
ripe, and of their true Colour, fpread them on a brown Paper , with the 
Leaves as diftin£t 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 fo as to lie flat; then put thefe between the Iron Plates, fcrew 
them faft , and fet them in an Oven for two H o u r s ; after which take out 
the Flowers, and with a Brufh d ipp 'd in equal Quanti t ies of Aqua fortjs, 
and Aqua vitie, or Brandy, pafs over the Leaves and Flowers ; then lay 
them to dry on frefh brown Paper , and take the Quant i ty of a Walnut of 
Gum Dragon, which in lefs than 24 H o u r s will be diffolved in a Pint ot 
W a t e r , 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 alsvays 
look f refh . * 

C H A P . XLIII . 
Of Charcoal, or burnt Vegetables. 

rilarcoal, or a Vegetable burn t black, affords an Objedt no lefs pleafant 
than inf t rut ' t ive; for if a fmall Piece of Charcoal be fuddenly broke, it 

will appear to have a very fmooth Surface, but if examined by the Micro-
/cope, Abundance of Pores are difcoverable in many Kinds of W o o d , ranged 
round the P i th both in a circular and a radiant O r d e r ; and m o d of thefe 
fo exceeding fmall , i»nd fo clofe to each other , that but a very little Space is 

/ 
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left between them to be filled with a folid Body. T h e f e Pores, or rather 
Tubes, are fo extreamly fmall, . that in a Line of them -rVth Part of an Inch 
long, Mr . Hock reckoned no lefs than 150, therefore in a Line an Inch Jong 
were no lefs than 2 7 0 0 Pores, and in a circular Area , or of a Stick of an 
Inch Diameter, are contained 5 , 7 2 5 , 3 5 0 Pores or minute Tubes , * a N u m -
ber that to fome perhaps may feem incredible, were they not left to the 
Judgment of their own Eyes to the T r u t h thereof. In Cocus, black and 
green Ebony, Lignum Vit.-e, &c. thefe Perforations are abundantly fmaller 
than thofe of foft light W o o d ; fo prodigioufly curious are the Contrivances, 
Pipes or Sluices, thro ' which the Juice of Vegetables are conveyed. 

To prepare or make Charcoal of any Kind of Wood\ 
in order to examine it• with the Microfcope. 

T h e Body to be charred or coaled may be put into a Crucible, a Piece 
of a Muike t 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. T h e n fet it into a good Fire, and 
keep it there till the Sand has continued hot , for a Quarter , H a l f , an H o u r , 
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 W o o d may be taken out of the Sand well char r '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 fha rp Penkni fe , 
or Razor , and applied to the Microfcope, 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 Proport ion to the empty Cavity, as is mani-
feft on a Sight of Fig. 540 . T h e f e Pores are not very deep, but confift 
of many little Cells, feparated out of one continued long Pore, by certain 
Diaphragms, + vifible in F ig . B, which reprefents them fplit the long w a y s : 
Hence the Microfcope informs us, that the Lightneis of C o r k proceeds f rom 
its being a very fmall Quanti ty of a folid Body, extended into exceeding large 
Dimenfions, and alfo why it is a Body fo very unap t to fuck in W a t e r , and 
confequently to preferve itfelf floating on the T o p thereof, tho ' left on it 
never fo long •, and why it is able to confine Air in a Bottle, tho ' confi-

* Hook's Myc. p. 101. i Ibid. f. 11 3. 
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230 Of the Texture of Cork. 
derab'y condenfed, and preffing very ftrongly to procure a Paffage with-
out admitting the lead Bubble to pais through its Subftance. As to the 
firft, the Microicope hath informed us that the Subftance of Cork is filled 
with Air, and that this Air is perfedtly inclofed in little Boxes or Cells di-
ftindt from each other : This therefore makes it very plain, that neither 
Wate r 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 
comprefied 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 
conftituent Cells or Bladders. Mr . Hook told feveral Lines of thefe Pores, 
and found that there were generally about 60 placed End wife in a Line ot 
the r's Fart of an Inch long: Whence there muft be 1160 in the Length 
of an inch, and in a fquare Inch 1 1 6 6 4 0 0 - , therefore a cubick Inch muft 
contain 1 2 5 9 7 1 2 0 0 0 ,

 a Th ing almoft incredible, did not the Microjcope 
affure us of it by ocular Demonftration. If you cut off a Piece from a Board 
of Cork tranfverfly to the Flat of it, you will as it were fplit the Pores, 
which will appear juft as they are reprefented at Fig. B, but if a very thin 
Piece be cut oft" parallel to the Plane of it, the Pores of it will be tranfverfly 
divided, and will appear as expreffed in Fig. A. 

C H A P . XLY. 

S E C T . I . 

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

T T i s obiervable that i n the Months o f June, July, Auguft, and Septem-
ber,, that many of the green Leaves of Rofes begin to dry and grow yel-

low, but efpecially the Leaves of the old Shrubs of Damajk Rofes, are all 
ipotted with yellow Stains, and the Under-fides juft 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. U p o n examining thefe with 
the Micro/cope, Multitudes of little black Bodies like Seed-cods were per-
ceived to fpring out of feveral fmall yellow Knobs, and to be faftned to 
thefe Knobs by a fmall Straw-coloured and tranfparentStem, many of thofe 
Hillocks were bare as if thofe Bodies lay yet concealed, as at G, Fig. 54 
In others they were juft fpringing out, as at A •, in others, as at B, they 
were juf t out, with very little or no Stalk ; in others, as at C, the Stalks 

* Hook. Mi. p. 113. 
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plainly appear ; in others, and at D, thofe Stems were grown bigger and 
larger •, and in others, as E F, H e . thofe Stems and Cods were grown a 
great deal bigger, and the Stalks more bulky about the Root , and very 
much tapered towards the T o p : As they increafed in Bulk they began to 
turn their Tops towards their Roots , in the fame Manner as that of Mofs 
is obferved to do. T h e whole Square of this Figure repreients a fmail Part 
of a Rofe-Leaf no bigger than the Let ter 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 4 0 0 of them make a confpicuous black Spot or 
Scab on the Backfide of the Leaf. 

S e c t . II. 

Of Mouldinefs, or the 'Principals of Vegetation ari-
Jing from Putrifaftion. 

M R . Leeuwenhoek obferved, that Mouldinefs on Skin, Flefh, o r other 
Things , fhoots up firft with a (freight tranfparent Stalk, in which a 

globular Subftance rifes that commonly fettles at the T o p of the Stalk, 
and is followed by another Globule driving out the firft either on the Side 
or at the T o p , and that again is fucceeded by a third, &V. all which form 
on the Stalk one great Knob, much thicker than the Stalk i tfelf ; and this 
large Knob burfting afunder reprefents a kind of Bloffoms with Leaves. * 

T h e blue, white, and feveral Kinds of hairy mouldy Spots that are ob-
fervable on divers Kinds of putr ify 'd Bodies, whether animal or vegetable 
Subftances, fuch as the Skin, raw or drefs'd Flefh, Blood, Humours, Milk, 
Cheefe, &c. or rotten fappy Wood, Herbs, Leaves, Barks, Roots, &c. are a 
kind of fmall but varioufly figured Mufhrooms •, a Specimen of which is 
reprefented at Fig. 542. which is nothing elfe but the microfcopick A p -
pearance of a fmall white Spot of hairy Mould found upon the Covers of 
a Book that was bound in Sheep's Skin. Thefe Spots appeared through the 
Microfcope to be a very pretty ihaped vegetative Body, which (hot out 
Multitudes of long and (lender cylindrical Stalks, not exactly (freight, but 
bent with the Weigh t of a round white Knob growing upon the T o p of 
each as at A A A •, others a little oblong as at B, others a little broken as at 
C, and others that were burft afunder forming a kind of Bloffoms with 
Leaves as at D. 

* Phi. Iran/. No. 94. 
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S e c t . III. 
Of Mofs, See. 

MO S S is a Plant no lefs worthy a microfcopick Confideration than 
the moil elegant Plant that grows, and for its Shape and Beauty may be 

compared with any other. It has a Root almoil like a leedy Parfnip, Fig. 
543. furniihed 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 creafed or fluted ; on the Sides 
of this are do le and thickly fet a Multi tude of well fhaped Leaves, fome of 
them of a roundifh, others of a longer Shape ; all the Surface on each oide 
the Leaf is curioufly cover'd with a Multi tude of little oblong tranfparent 
Bodies, as at D, Fig. 546. From the Tops of the Leaves proceeds a tranf-
parent Flair or Thorn : T h e Stem ihoots out into a long round Stalk, which 
on cutting is found to be hollow without any Knot or Stop, from its Bot-
tom where the Leaves encompafs it, to the T o p on which grows a large 
Seed-Cafe A, covered with a thin and more whitiih Skin B, Fig. 544. 
terminated in a long thorny T o p , which at firft covers all the Cafe, and by 
degrees, as that fwells, the Skin cleaves, and at lad falls off together with its 
thorny T o p , leaving the Seed-Cafe to ripen, and fcatter its Seed, at a Place 
underneath this Cap B, which before the Seed is ripe appears like a fluted 
Metal Button, without any Hole in the Middle ; but, as it ripens, the But-
ton grows bigger, and a Hole appears in the Middle of it E, Fig. 545. out 
ot which, in all Probability, the Seed falls; for as 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-
terfaces between the two Cafes being filled with Multitudes of flringy Fibres 
which feemed to fufpend the lefler 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, Bones, Leather, &c. 

This fmall Vegetable is wanting in nothing of the Perfections of the 

moll confpicuous and vailed 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 perfedl Vegetable, are crowded into exceed-
ing ly lefs Room than this of Mofs ; 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 compar ing 
the Bulk of the latter to that of the biggeil Vegetable (fome Trees being, 
as we are informed, near 20 Foot in Diameter in Guinea and Brazil) whereas 
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the Body or Stem of Mofs is generally not above -0*0 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 fuppof ing the Production of the Rofe-Leaf to be 
a Plant, thofe Indian Plants will exceed it 1000 Times the former Number , 
fo prodigioufly various are the W o r k s of the Creator, and fo all-faffictent is 
he in his Performance of Th ings which to Man would feem impoffible. 

S e c t . IV. 
Of Sponge. 

T H E Microfcope hath fhewn us, that Sponge i s compofed o f a n 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. T h e Mafhes likewife of this reticulated Body are alfo various, fome 
bilateral, others trilateral, and quadrilateral Figures, &Y. 

S e c t . V . 

Of the Beard of a wild Oat. 

HP H E Beard of a wild Oat is a Body of a very curious Structure ; it 
grows out of the Side of the inner H u f k that covers the Grain of a 

wild Oat. Its whole Length when extended does not exceed an Inch and 
a half. W h e n the Grain is ripe and very dry, which is ufually in the 
Months of July and Augufi, the Beard is bent almofl to a right Angle, and 
its under Part is wreathed and very brittle. 

If you take one of thefe Grains and wet the Beard in Wa te r , the fmall 
bended T o p 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 
differed 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 
little Channels and interjacent Ridges, which run the whole Leng th of the 
Beard, and are ftreight where the Beard is not twifted, and wreathed where 
it is, being thickly fet with fmall Bridles ; in the wreathed Part was two 
very confpicuous Channels which feemed to divide the wreathed Cylinder 
into two Parts, a bigger and a lefs, the biggeft at the convex Side of the 

H h Knee ; 
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K n e e ; thefe Clefts are filled with a kind of fpongy Subftance, very con-
fpicuous near the Knee. 

Th is odly conftituted Vegetable is fometimes ufed, as an Hygrometer,* 
to diicover the various Conilitutions in the Moifture and Drynefs of the 
A i r ; and this it does to Admiration. 

C H A P . X L VI. 
S e c t . I . 

Of Salts. 

UN D E R the Denomination of Salt, is to be underltood mod of that 
which gives Solidity to Bodies, is dilToIvable in Water , and affeits 

the Taf te with a peculiar Pungency. There are three diftindl Sorts which 
generally pais under this Name, the fixed, volatile, and the ejfential: The 
fixed is what remains after Calcination, and is procured by difiolving the 
faline Parts of the Afhes in hot Water , and evaporating it until the Salt is 
left dry at the Bottom •, for that will not rife in Vapours. T h e volatile is 
what eafily pafies over the He lm, as the Salts of Animals. T h e ejfential 
Salt is that which is obtained by Chryftilization from the Juices of Plants, 
and is of a Nature between the other two, and may moil properly be termed 
effential, having no Force ufed in its Production. 

If there be in a ftriCt Senfe any fuch T h i n g as a Principal, Salt is fo; 
but then it muft be termed fojfil Salt, or Sal Gemma ; for this not only ap-
pears to be the plain Production of Nature, but to be the moil homoge-
neous and uncompounded Part Nature can be divided into. 

Its firil Appearance is in Springs and Rivers, being waihed into them by 
fubterraneous Currents thence by the Sun it is in fome meafure exhaled by 
Vapours ; f rom whence it again returns, in Snow, Hail, and Dews (for com-
mon Rain-Water does not feem to partake of i t ; ) f rom this Return the 
Surface of the Globe is faturated with i t ; whence it re-afcends in the Juices 
of Vegetables, and enters into all thofe Productions, as Food and Nourilh-
ment which the Creation fupplies. 

S e c t . II. 
To extract vegetable Salts. 

BU R N any Sort of Herb, Flower, Fruit, JVood, or whatever it be, and 
make Aihes thereof ; with the Afhes and pure Water in its natural 

Temper, make Lee ; which afterwards ilrain through moift Paper or a 

* If the Reader is defirous of one of thefe Hygrometers, he may be furnilhed with them at 
my Shop, (s'c. 

Filter, 
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Filter, To that it may become as clear as poffible ; then put the Lee into a 
Glafs Veffel, and let it remain in Balnea Maria, until a great Part of it 
evaporates •, the Quantity of Water is not determined, generally five Pounds 
of Water will extraft all the Salt from two Pounds of Afhes ; Salts extract-
ed in this Manner, are wont to melt when the Air is l o f t ; 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 Sulphur, and 
keep the fame at the Fire, till fuch T i m e as it be burnt •, by this Means the 
Salt will never come to run, but become more white and cryftaliine. 
There is no general Rules for the Quantity of Sulphur to be put into the 
Materials you thus burn, but at a Guefs, to i oo Pounds of Material, 4 or 
5 Ounces of Sulphur is ufually f. fficient. 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 notwithftanding fome Sorts of 
Salts areobferved to have 2, 3, and 4 Sorts of Figures. T w o Sorts have been 
feen in Lettice, in the Scorzoneras, in the Mujk-Melon, the Scop a, in the 
Roots of Efula, in the black Hellebore, in Endive, Eye-bright, Wormwood, 
Sorrel, and in Shoots of Vines; 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 diifolved and congealed, appear ilill of a cubical Fi-
gure, or inclining to it. To make the Bodies of the Salts when they con-
geal; remain diftinft from each other, that their Figure may be obferved, 
and not be entangled and heaped toge ther ; it is neceffary, that very great 
Diligence be ufed in evaporating the L e e ; for if that be wholly evaporated, 
or too great a Part thereof, the Salts make a confufed Cruft at the Bottom 
of the Veffel; if the Lees are left too weak, the Salts require a very long T i m e 
to congeal, and therefore it is requifite to ufe fuch Diligence as is not to be 
gained without long Practice. 

Cryftals of Salts are fuch a Combination of faline Particles, as refemble 
the Form of a Cryfta], variouily modified, according to the Nature and 
Texture of Salts. 

T h e Method herein ufed is this, diffolve the faline Body in Water , after 
which filter the Solution, which being evaporated until a little Film appears 
upon it, runs into Cryftal. Diffolution and Filtration are made U f e of, 
that the Salts may be purged from all Dro f s ; othervvife if any foreign Mat-
ter ihould get in, not only the Tranfparency of the Cryftals would be im-
paired, but their Figure alfo would be mangled and broken, 

H h 2 S E C T . 
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S e c t . III. 

Of the Figures of Salts. 

IT is generally agreed, that all Bodies have their Salts, which produce 
many furprifing Changes, by their different Configurations and Impref-

fions, both 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 fcarce any Thing in Nature can entertain the 
Eye more agreeably than thefe do, when it is aflifted with a good Mi-
cro Jeep e. 

In common Salt, we plainly difcover quadrilateral Pyramids with fquare 
Bafes. In Sugar, the fame Pyramids with oblong and rectangular Bafes. 
In Allum, they rife with fix Sides, lupported with an hexagonal Bafe. The 
Cryftals of Vitriols, refemble Icicles, united one to another with great Va-
riety, among which lie fome Polygons. Sal-Armoniack very elegantly imi-
tates the Branches of a Tree •, and Hart's-Horn looks like a Quiver of Ar-
rows •, Glauber's Sal Mirabilis,- which is made of common Salt and Vitriol, 
exhibits the Figure of both Salts. Nitre appears in certain prifmatick Co-
lumns, not much unlike Bundles of Sticks ; among which there are inter-
fpers'd fome of a Rhomboidal, and Pentagonal Figure, which feem to 
come very near thofe of common Salt. Hence Lemery very juftly r emarked , 

that Nitre could not be purified by any Ar t or Contrivance whatfoever, 
but fomething of a Sal Gem, or foffil Salt, would ftick to i t ; but Salt of 
Tin out-does 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 theRegulus of Mars. 

Salts have this peculiar Property, that let them be ever fo divided and 
reduced into minute Particles, yet when they are formed into Cryftals, they 
each of them re-aiTume their proper Shape ; fo that they may be as eafily 
diverted and deprived of their Saltnefs, as of their Figure. Whence by 
knowing the Figure of the Cryftals, we may underftand what the Texture 
of the Particles ought to be, which can form thefe Cryftals. And by know-
ing the Texture of the Particles, we may determine the Figures of the. Cry-

ftals. 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. 

EJfential Salts are made by expreffing the Juice of any Plant, and fetting 
it in a Cellar to f h o o t ; which fome do in fmall Quantities. 

Fixed 
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Fixed Salts are made as follows : 
T a k e any Plant, and burn it on a clean Hear th , and rake the Allies as 

long as any Fire appears among them put thole Aihes into an unglazed 
Pan, which fet in a calcining Furnace, make Fire about it till the Pan is 
red-hot ; where keep it, continually ftirring the Allies without any Black-
nefs. Then put them into a clean Pan, and pour hot Water upon them ; 
when that W a t e r is fufficiently impregnated with Salt, filter it, and evapo-
rate to a Drynefs, until the Allies are left infipid. 

T h e Salts of Metals or Minerals are to be come at, by quenching them, 
when red hot in Water , then filtering, evaporating, and cryftallizing. 

If Allum be burnt, diffolved in Wate r , and ftrained, its Cryftals 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 Vitriol affords Cryftals, which are made up of ten unequal fided 
Planes, the Middle-moft are Pentagons, and each of its fharp Ends triangu-
lar Planes; as at Fig. 549. 

T h e Cryftals of our Inland Salt Springs are of a cubical Figure, as at 

Fig- 550-
Salt-Petre fhoots into long Cryftals, whofe Sides are fix Parallelograms; 

as at 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 D r o p 
or two of Vinegar to the open Air for an H o u r or two upon the Objef t -car-
rying Glafs R, that its watery Parts may evaporate ; then apply it to the 
Micro/cope. 

The Salts of Sugar candy'd, are reprefented at Fig. 553. The Salts of 
Nitre are feen at Fig. 554. T h e Salts of Campbire, at F ig . 555. Sal Gem 
is reprefented at Fig. 556. and Sal Armoniack at Fig . 557.' 

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

C H A P . X L VII. 

S e c t . I . 
On ftriking Fire with a Flint and Steel, &c. 

O N f t r i k i n g Fire with a Flint againft a Steel, little Particles o f 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 vanifh. M r . 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 poliih'd Steel, as at Fig. 55S. 
and ftrongly reflected the Image of the Window, and of a Stick which he 
moved up and down between the Light and it. Others were, as to their 
Bulk, pretty round, but their Surface not fo fmooth ; 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 fattened 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, &V. Mr. Hook trying feveral 
magnifying Glaffes, by viewing a Parcel of white Sand, cafually hit upon 
one of the Grains, which was exadtly fhaped and wreathed like a Shell, 
which he feparated from the reft of the Granules, and found it to appear to 
the naked Eye no bigger than a Pin's Point , but when viewed in the Mi-
crofcope, it appear 'd as in Fig. 562. refembling the Shell of a fmall Water 
Snail -f- it had twelve Wreathings, growing all proportionably one lefsthan 
the other, towards the Middle or Center of the Shell, where there was a 
very fmall 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 Smallneis beyond the Reach of the naked Eye and as there are fe-
veral Sorts of Infedts and Vegetables, fo fmall as to have had no Names; 
fo likewife by this, we find there are alfo exceeding fmall, or rather minute 
Shell-fiih. Nature, by the Affiftance of the Microfcope, having fhewn to 
us her Curiofities, in every Tr ibe of Animals, Vegetables, and Minerals. 

S e c t . II. 
OfJ mall "Diamonds or Sparks in Flint. 

A Flint Stone being broke in Pieces, the infide Cavity of it appear'd to 
be crufted all over with a pretty candid Subftance, reflecting the Light 

from fome of its Parts very vividly ; but on examining it with the Micro-
fcope, the whole Surface of that Cavity could be perceived to be bcfet with 

* Hoik's Micr. p. 44.. t Ibid. p. 80. 
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a Multitude of little cryftalline or adamantine Bodies, curioufly ihaped, as 
at B, Fig. 563. and afforded a very agreeable Object. 

An Atom, or Globule of Quick/river, when placed before the Microicope, 
feems like a convex Mirrour, in which may be feen all the circumambient 
Bodies; as the Windows, Trees, and Furniture, &c. 

S e c t . III. 
Of Mercurial Towders, &c, 

TN thofe chymical Preparations of Mercury, which is called Turbith Mi-
neral, Mercurius Vita, Dulcis, Sublimate, Precipitate, and Mercury Cofme-

tical, Calomel, and all other mercurial Powders, are found, when examined 
by the Microfcope, to be full of minute Globules of crude and unalter'd Mer-
cury •, which lhews, that thofe chymical Preparations are not fo purely exalt-
ed and prepared as they are prefumed to be, nor the Mercury any W a y 
tranfmuted, but by an atomical Divifion rendered infenfible. 

C H A P . X L VIII. 
The Nature of Snow, &c. 

M A N Y o f the Parts o f Snow, are for the moi l Par t o f a regular Fi-
gure, 'and as it were fo many Rowels or Stars with fix Points, and 

are as perfei t and tranfparent Ice* as any we fee on a Pool of W a t e r ; at each 
i>f thefe fix Points are fet other collateral Points, and thefe always at the 
fame Angles with the principal Points themfelves ; 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 M a f l e s ; f rom all 
which, Snow feems to be an infinite Number of Icicles, regularly figured, not 
only in fome few Parts thereof, but originally in the whole Body of i t ; 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 defcend •, in which Defcent, meeting with a freezing W i n d , or at 
leaft palling through a colder Region of the Air , each Drop is immediately 
frozen into an Icicle, fhooting itielf into Points or Icicles on all Sides f rom 
the Center •, but ftill continuing their Defcent, and meeting with warmer 
Air, fome are thawed and blunted, others broken, but the greateft N u m -
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-

* Pbilof. Travf, No. 92. 
caufe 



24.0 The Nature of Snow, &c. 
c a u f e I t i s a r e a l Ice, w h o f e i n f e p a r a b l e P r o p e r t y i s t o b e h a r d , i t s S o f t n e f s 

being only a p p a r e n t . T h e firft T o u c h o f t h e F i n g e r u p o n a n y o f i t s ( h a r p 

E d g e s o r P o i n t s i n f t a n t l y t h a w s t h e m , o t h e r w i f e t h e y w o u l d p i e r c e t h e F i n -

gers l i k e f o m a n y L a n c e t s ; a n d h e n c e a l i o w h y Snow, t h o ' a r e a l Ice, a n d 

f o d e n f e a n d h a r d a B o d y i s n o t w i t h f t a n d i n g v e r y l i g h t , w h i c h i s t h e e x t r e a m 

T h i n n e f s o f e a c h I c i c l e i n refpeft of i t s B r e a d t h : H e n c e i t a l f o a p p e a r s , 

why Snow is w h i t e , b e c a u f e i t c o n f i f t s o f P a r t s , e a c h o f w h i c h fingly i s r r a n f -

p a r e n t , b u t m i x e d t o g e t h e r , a p p e a r w h i t e , a s t h e P a r t s o f F r o t h , G l a f s , 

I c e , a n d o t h e r t r a n f p a r e n t B o d i e s , w h e t h e r f o f t o r h a r d . 

A B C D E F , F i g . 5 6 4 . r e p r e f e n t s a f e w o f a n i n f i n i t e V a r i e t y o f c u -

r i o u s F i g u r e s t h a t a r e t o b e o b f e r v e d i n Snow. 
I n w h i c h i t w a s o b f e r v a b l e , t h a t i f t h e y w e r e o f a n y r e g u l a r F i g u r e s , 

t h e y w e r e a l w a y s b r a n c h e d o u t w i t h f i x p r i n c i p a l B r a n c h e s , o f e q u a l L e n g t h 

a n d S h a p e . A s t h e f e S t e m s w e r e f o r t h e m o f t P a r t o f t h e f a m e M a k e i n o n e 

F l a k e , f o w e r e t h e y i n d i f f e r e n t l y f i g u r e d F l a k e s , v e r y d i f f e r e n t b u t t h i s 

w a s c o n s t a n t l y o b f e r v e d , t h a t o f w h a t e v e r F i g u r e o n e o f t h e B r a n c h e s w e r e 

o f , t h e r e f t w e r e e x a c t l y t h e f a m e . 

T h e P o i n t o f a n e x c e e d i n g f m a l l N e e d l e , a p p e a r e d , w h e n g r e a t l y m a g n i -

f i e d l i k e F i g . 5 6 5 . n e i t h e r r o u n d n o r f l a t , b u t v e r y i r r e g u l a r , a n d t h o ' t o 

t h e n a k e d E y e i t w a s v e r y f m o o t h a n d l h a r p , y e t u p o n t h i s E x a m i n a t i o n , 

i t a p p e a r ' d t o b e f u l l o f H o l e s * a n d S c r a t c h e s •, f o u n a c c u r a t e is h u m a n A r t 

i n a l l i t s P r o d u c t i o n s , e v e n i n t h e f e w h i c h f e e m t o b e t h e m o f t n e a t , t h a t i f 

e x a m i n e d w i t h a n O r g a n m o r e a c c u r a t e t h a n t h a t b y w h i c h t h e y w e r e m a d e , 

t h e m o r e w e f e e o f t h e i r S h a p e , t h e l e f s A p p e a r a n c e w i l l t h e r e b e o f t h e i r 

B e a u t y ; w h e r e a s i n t h e W o r k s o f N a t u r e , t h e d e e p e f t D i f c o v e r i e s i h e w u s 

t h e g r e a t e f t E x c e l l e n c i e s ; f o r i n t h e S t i n g o f a G n a t , o r a B e e , t h e P r o b o f c i s 

o f a B u t t e r f l y , o r F l e a , t h e y a p p e a r , w h e n e x a m i n e d b y t h e M i c r o f c o p e , t o 

b e f o r m e d w i t h t h e m o f t f u r p r i f i n g B e a u t y , e x q u i f i t e W o r k m a n f h i p , a n d 

a n e x a C t R e g u l a r i t y o f , a n d L i k e n e f s i n P a r t s i s p r e f e r v e d i n e a c h P a r t i -

c u l a r o f e v e r y S p e c i e s a n e v i d e n t A r g u m e n t , t h a t h e w h o w a s , a n d i s t h e 

A u t h o r o f a i l t h e f e T h i n g s , i s n o o t h e r t h a n O M N I P O T E N T • , b e i n g a b l e 

t o i n c l u d e a s g r e a t a V a r i e t y o f P a r t s a n d C o n t r i v a n c e s i n t h e m o f t m i n u t e 

P o i n t , a s i n t h e l a r g e f t B o d y . 

F i g . 5 6 6 . r e p r e f e n t s a v e r y f m a l l D o t , T i t t l e , o r P o i n t , t h a t i s g e n e r a l l y 

t h e M a r k o f a f u l l S t o p o r P e r i o d . A m o n g f t M u l t i t u d e s t h a t w e r e obferved 
b y t h e Microfcope, f e w c o u l d b e f o u n d f o r o u n d a n d e v e n a s t h i s h e r e d e l i -

n e a t e d , f b u t w h e n g r e a t l y m a g n i f i e d , i t a p p e a r ' d t o b e r o u g h , j a g g e d » 

a n d u n e v e n a l l a b o u t i t s E d g e s , a n d v e r y f a r f r o m b e i n g t r u l y r o u n d , a s a t 

F i g . 5 6 7 . t h e m o f t c u r i o u s a n d f m o o t h l y e n g r a v e d S t r o k e s a n d Points , 
w h e n e x a m i n e d b y t h e M i c r o f c o p e , l o o k b u t l i k e f o m a n y F u r r o w s a n d 

H o l e s ; a n d t h e i r p r i n t e d I m p r e f f i o n s , b u t l i k e f m u t t y D a u b i n g s o n a M a t , 

* Hook"s Micr, p. 2. t Ibid. p. 2. 
or 
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Artificial Things. 241 
or uneven Floor, made with a blunt extinguifhed Brand. Several Pieces 
of fmall Wri t ing, reckoned very curious of their Kind, 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 Micro/cope, ihew'd what the Writer had afferted was 
true, but withal aifcovered it to be compofed of as fhapelefs, barbarous, and 
uncouth Letters, as if written in Arabian and Chinefe Characters. 

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 iharper 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 prodigioufiy full 
of Scratches, eroding each other every Way befides it had feveral deep 
Furrows. Tha t Part of the Razor which was polifhed upon the Wheel , look-
ed almoft as rough as a plowed Field. * 

Mr. Leeuvsenhoek caufed himfelf to be fhaved with the fharpeft Razor he 
could pick out of five by the He lp of a magnifying Glafs. At firft it was 
very foft and eafy, but at laft it grew fo painful he could not endure ir, 
and upon viewing it with his Microfcope, 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 icraped off the little Hairs, and on obferving the Razor 
again, found that thole little Holes were turn'd into Notches, and that fe-
veral Pieces of the Razor were broken out. From whence it appears, that 
if the Razor be too foft, it yields to the Hairs, if too hard, the Hai r caufes 
feveral Notches in it. In fhort when we obferve thro' a Microfcope the fe-
veral Notches there are in the fineft Razor, it is furprifing how any of them 
can cut fo well. + 

Fig. 568 reprefents a Piece of exceeding fine-'Lawn, as it appear'd thro ' 
the Microfcope, which from the great Diftances 'between its Threads, ap-
pears like a Lattice, and the Threads themfelves feem coarfer than Rope-
Yarn. 

Fig. 569. exhibits a microfcopick Appearance of' a -very fine Piece of 
Ribband, being not much unlike that Subftance of which Door-Mats are 
made. If the Silk be white, each T h r e a d appears >ike a Bundle or Wrea th 
of tranfparent Cylinders; if colour'd, they-appear curioufiy tingid, each of 
which affording in fome Part or other a vivid Reflection, i n f o 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 ob-
ferving with a Microfcope, for which Reafon I fhail conclude here ; the 

* Hook's Micr. p. 4. f Phil. Tranf. No. 273. 

I i Pro-



Artificial Things. 
Productions of Art being fuch rude mifhapen Th ings , that when viewed 
with that Inf t rument , we can obferve very little in them but their Deformity. 
T h e m o d curious Carvings, appear no better than thofe rude Ruffian Ima-
ges mentioned by Purchas ; where three Notches at the E n d of a Stick itood 
for a Face : And the moil fmooth and polifhed Surfaces that we can pof-
libly meet with, appear rough and uneven. Therefore why fhould we endea-
vour to find Beauties in Th ings which were defigned for no higher a Ufe 
than to be viewed by our naked Eye ? But only that we may fee the De-
fers of human A r t , when compared to thofe of Nature, in whofe Forms 
there are fomething fo furprizingly fmall and curious, and their defign'd 
Bufinefs fo far removed beyond the Reach of our natural Sight, that the 
more we magnify thofe minute Obje f t s , the more Excellencies and My-
fteries appear and the more we are enabled to difcover the Weaknefs of 
our own Senfes, as well as the Omnipotency and infinite Perfections of the 
Great C R E A T O R . 

F I N I S : 
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C A T A L O G U E 
0 F 

Mathematical, Thilofophical, and Optical 
Instruments, 

As Made and Sold by 

GEORGE ADAMS, 
c A t Tycho BraheV Head, in Fleet-Street, London. 

p l C i p H E Study of the Mathematicks is now fo generally efteemed, 
U X as to become a neceifary Par t of almoft every Gentleman's Edu-

cation. N o r need we wonder at the great Progrels, which this 
Science has, of late Years, made in moft Parts of Europe 5 fince 

it contains fuch an inexhauftible Fund of ufeful Knowledge, as is fuffi-
cient to gratify almoft every T a f t e , and employ every Ta len t . T h e no-
bleft Genius may, in the Purfuit of it, exert his u tmoft Facul t ies ; and the 
meaneft will not fail of finding fomething that is within his Reach. T h e 
Theory affords an ample Field to the fpeculative Par t of Mankind , and the 
Pradtice is produf t ive of feveral Advantages to Men of A d i o n and Bufinefs. 

In order, therefore, to render this Treat ife , in fome Meafure , of ge-
neral Ufe , I have fubjoined an extenfive C A T A L O G U E , of the greateft 
Par t of Mathematical, Philofophical, and Optical Inftruments, that are now 
in Ufe among the moft judicious and learned Men throughout Europe. 

Mathematical Inftruments are the Means by which thofe noble Sciences, 
Geometry and Philoiophy, are render 'd ufeful in the Affairs of Life. By 
their Afliftance an abftra&ed and unprofitable Speculation, is made benefi-
cial in a thoufand Inftances : In a W o r d , they enable us to conneR Theory 
with Pra£?:ce, and fo turn what was only bare Contemplat ion, into the moft 
fubftantial Ufes. 

1 i 2 T h e 



144 ^ Catalogue of 
T h e Knowledge of thefe leads to that of ^-^/V^/MATHEMATICKS, and 

experimental P H I L O S O P H Y - , fo that the Ufes of mathematical and philo-
fophical Inftruments, make perhaps one of the moil ferviceable Branches 
of Learning in the whole Wor ld ; and the natural Way , therefore, of ren-
dering this Knowledge general and diffuiive, is by making that of its In-
fer uments fo. 

As practical Mathematicks, and experimental Philofophy, teach us the 
Powers of Nature, the Properties of natural Bodies, and their mutual Actions 
on one another: This Knowledge cannot be attained without Inftru-
ments, and the Conclufions and Proofs we expedt from it, depend very 
much upon their Exatlnefs. In order therefore to give a fufficient 
Satisfaction to thofe Gentlemen who have honour'd me with their Cuitom, 
it hath always been my particular and greateft Aim to produce fuch In-
ftruments as might facilitate the Progrefs of Mathematical and Philofophical 
Learning, which Motive hath been, and ftill is as preffing with me as that 
of Intereft. For, 

In the Conftruftion of all the Machines I have ever made, my firft and 
greateft Care hath been to procure good Models and Drawings, 
ieveral of them I have imitated from the bejl Authors, as well Foreigners, 
as thofe of our own Country•, I have alter'd and improved others, and have 
added many new ones of my own Invention. And , 

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 Neatnefs may render them 
not unworthy of a Place in the Cabinets of the Curious. 

2. That their Exattnefs may be particularly attended to, I always infpeft 
and dired: the feveral Pieces myfelf, fee them all combined in my own 
Houfe , and finifh the moil curious Parts thereof with my own Hands. 

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

4. I alfo have Refpedt to their being made applicable to feveral Opera-
tions, efpecially when the Extent of their Ufe does not prejudice their Sim-
plicity, to the End that Inftruments may not be multiplied without 
Neceflity. 

In the following C A T A L O G U E I have ranged the Inftruments in Claffes 
under the Heads of their feveral Branches, and have numbered each parti-
cular Inftrument, fo that if a Gentleman is defirous of any one or more of 
them, and is at any Diftance from LONDON-, 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. 

Inftruments 




