The microscope made easy: or, I. The nature, uses, and magnifying powers
of the best kinds of microscopes ... Il. An account of what surprising
discoveries have already been made by the microscope ... / By Henry
Baker.

Contributors
Baker, Henry, 1698-1774.

Publication/Creation

London : Printed for R. Dodsley, at Tully's Head in Pall Mall; and sold by M.
Cooper, in Pater-noster Row, and J. Cuff, Optician, in Fleetstreet, 1743.

Persistent URL

https://wellcomecollection.org/works/u4cdmgs8

License and attribution

You have permission to make copies of this work under a Creative Commons,
Attribution license.

This licence permits unrestricted use, distribution, and reproduction in any
medium, provided the original author and source are credited. See the Legal
Code for further information.

Image source should be attributed as specified in the full catalogue record. If
no source is given the image should be attributed to Wellcome Collection.

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/legalcode
http://creativecommons.org/licenses/by/4.0/legalcode

: 4 \ o Ry Ty By .l uptl . - BT TR ¢ o
Co e BN o) Y Tl SN RO S 2V PPt 059679

[, & ..

-

2ot 23 s DPEFHCE ?@n,%ﬂm ™

S AMpda . Ti(E T i

.____

¥

..J l..l .
B ,
” u...* L P
! .__ !

(RS ﬂ

v

-'\n.ug_ ¥
e

LK

.

1
‘-é_i—h

'f':‘ i ﬁj
T N

s Y
"
5

3
F .
Py
-
R
)2

'
e

TR s P Y St ol R o ) o Oy 7 s ) e I ; i i Wy . 33 PR he TUAE Hhme® A b













THE

MICROSCOPE
Made Eafy:

>
1. The Nature, Ufes,and Magnifying Powers
of the beft Kinds of MrcroscopPESs
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FOR THE
Inftrudtion of fuch, particularly, as defire to fearch
into the WonNDERs of the Minute Creation,
tha' they are not acquainted with Optics.
p Together with
Yull Diretions how to prepare, apply, examine, and pureferes
all Sorts of OByECTS, and proper Cautions
to be obferved in viewing them.

II. An Account of what furprizing Diftoveries
have been already made by the MicroscoPE ;
With ufetul Refleftions on them,
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Examination of the Cuv r 10 v s.

e e ————————— e

By HENRY BAKER, Fellow of the Royal Socicty,
and Member of the Sﬂdﬂ}’ ﬂf..ffr-':'ff.-'mr':'rﬂr, in London,

ey

Hluftrated with Correr PraTES.

The SEcowp Epiri1own: With an additional Plare
of the Safar Microfcope, and fome farther Accounts of the
PorLyrPE.

Rerurs Natura ;f.q;.‘.i;'.lg.-:ar..l: mﬂg.",r .-'_r"::f}m e Minimes tora g]'_
Prin. Hilt. Nat. Lib. XI. c. 2.

HL* O'N DO N;
Printed for R. Dansr ey, at Tully's Head in Pali-Mall ; and
fold by M. Coorir, in Pater-noffer-Row, and J. Cuerp,
Optician, in Fleetfirecs. 1743,

il

T T 'l:.ﬁr‘a'




B dp ol ol Bl e A e B e e G B S R R R R R

At a Meeting of the Royal Seciety,
Oftober 28. 1742,

IMPRIMATUR.

M.ForxkEes, Pr. R.S.

SRR PR R R R B

%
§

e P

]
1
|




T O
Martin Folkes, Ef7’;
ERESTHENT,

And to the

COUNCIL and FELLOWS

OF - T HE

Rovar SocieTy of LonDON.

GENTLEMEN,

v | N Attempt to excite in
!\{’ Mankind a general Defire
fas@ 8l of {earching into the Won-
ders of NaTture, will, I
perfuade myfelf, be accepted favour-
ably by You, whofe Endeavours for
the Advancement of Natural Know-
ledge, according to the Purpofe of
your Inflitution, are efteemed by all
the World. - '

A It




11 DEDICATION.

It is fomething more than an hun-
dred and twenty Years fince the M-
croscoPE was happily invented ;
and to the valuable Di{coveries made
thereby, we ftand indebted, as.the
following Sheets will fhew, for a great
part of our prefent Philofophy. In
fuch a Length of Time, it is however
probable, many . more Advantages
might have been reaped from it, had
not fome Difficulties and Difcourage-
ments prevented its general Ufe.

At the Beginning it was confined
to very few 3 who, making a Secret
of it, endeavoured all they could to
keep it to themfelves; and, when it
became a little more publick, the
Price was fixt fo high, that the moft
curious and induftrious, who have
not 'always the greateft Share of
Money, could not.: conveniently get
at it.. (Of late Years, indeed, the
Expence - has been much lefs ; but
then new Difcouragements have ftart-
ed up from Miftake and Prejudice.

= For
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DDEDICATION. m

For Many have been frighted from
the Ufe ‘of it, by imagining it re-
quired” great Skill “in- Optics, and
abundance of other Learning, to
comprehend it to ‘any Purpofe':
whereas nothing is really needful but
good 'Glafles, good Eyes, a little
Praétice, and a common Underftand-
ing, to diftinguifh what is feen ; and
a2 Love of Truth, to give a faithful
Account thereof. = Others have con-
fidered it''as a meer Play-thing; a
Matter of Amufement and Fancy
only, that raifes our Wonder for a
Moment, but' is of mo farther Ser-
vice : which Miftake they have fall-
én into, from being unacquainted
with ‘any Principles whereby to form
a right Judgment of what they fce.
Many, ‘again, have laid the Micro-
cope ‘afide; after a little Ufe, for
want of ‘knowing what Objects to
examine, where to find, how to
prepare, and in what manner to ap-

2 ply




iv, DEDICA TION;

ply them. The Trouble of manag-
ing it has alfo frighted fome.

But we are now {o fortunate to
have this Inftrument greatly improv-
ed amongft ourfelves, the Apparatus
made much eafier as well as more

ufeful, and the Price confiderably
reduced. The Solar or Camera O4-
JSeura Microfcope, and the' Micro-
{cope for viewing Objects that have
no ‘Traniparency, by throwing a
ftrong reflected Light upon them, are
alfo new Inventions, from whence
great Things may be expected.
Nothing therefore is now want-
ing, but a general Inclination to
employ thefe Inftruments, for a far-
ther Difcovery of the Minute Won-
ders of the Creation ; whichmay not,
perhaps, improve our Knowledge
lefs than the grander Parts thereof.
Bears, Tigers, Lions, Crocodiles and
Whales, Oaks and Cedars, Seas and
Mountains, Comets, Stars, Worlds
and Suns, are the Carrrars' in
; Nature’s
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Nature’s mighty Volume, and of
them we fhould not be ignorant :
but whoever would read there with
Underftanding, muft make himfelf
Mafter of the Jitzle Letters likewife,
which occur a thoufand times more
frequently, and, if he does not know
them, will flop him fhort at every
Syllable.

The likelieft Method of difcover-
ing Truth, is, by the Experiments
of Many upon the fame Subject; and
the moft probable Way of engaging
People in {uch Experiments, is, by
rendering them eafy, intelligible and
pleafant. To effe& this is my, En-
deavour in the following Treatife,
which may ferve as the Reprefentas
tion of an Objet for the Inflrument
I am recommending ; {mall, indeed,
and {eemingly of no Confequence ;
* but what, upon Examination,, will
be found, perhaps, to contain as
many ufeful Parts as thofe that are
much bulkier : for, to drop the Allu-

A*r {ion




vi DEDIC'ATION.

fion here, I am certain, that with
half the Pains I could have made it
twice as large.

Think me not {o prefumptuous to
dream of inftru&ing you in Matters
you are much better acquainted with
than I can pretend to be; but give
me leave to requeft the Favour of
your Concurrence, 'in my Defire of
explaining, to thofe that are igno-
rant, a Science that may prove of the
mof’c eminent Service towards the
Advancement of True Knowledge,
and in which every bﬂd}r that has
Inclination and Opportunity may be
able to do {fomething.

Excufe my Miitakes, forgive my
detaining you thus long, and permit
me the Honour to be, with all pofi-
ble Refpe¢t and Veneration,

GENTLEMEN,
Your moft Obedient

and devoted Humble Servant,

Henry Baker.
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INTRODUCTION:

===} N this inquifitive Age, when the
-.E.i ﬂiﬁ‘ Defire of Knowledge has {pread
«?‘I'r %alf itfelf far and wide, and we fit not
@il down contented, as heretofore,
with the Opinions of ancient
Times, but refolve to examine for Ourfelves,
and judge from our own Experience ; it may
not, perhaps, prove unacceptable to point out

fome proper Subjefts of Enquiry.

The Works of Nature are the only Source
of true Knowledge; and the Study of them
the moft noble Employment of the Mind of
Man. Every Part of the Creation demands
his Attention, and proclaims the Power and
Wifdom of its Almighty Author. The

{fmalleit Seed, the minuteft Infect thews the
Skill




xitt'’ The TNTRODUCTION,

Skill of Providence in the Aptnefs of its Con-
trivance for the Purpofes it is to ferve, and
difplays an Elegance of Beauty beyond the
utmoft Stretch of Art,

The Wife'in all Ages have been fenfible
of this Truth ; and, as far as they were able,
have fludied and enquired into the Recefles
of Nature; but for want of proper Helps
have frequently been miftaken. As certain
Principles muft firft be learned e'er we can
become Mafters of ‘any Science, % in the
School of Nature, we muft begin with the
Minutice, the fmalleft and moft uncem-
pounded Parts, ¢’er we can underftand the
larger and more confiderable,

The 'Ancients, having only their naked
Eyes to truft 'to,' were uncapable of any
great Difcoveries of this Sort : buit we are {o
happy, that, by the Help of Glaffes, we can
diftinguifh and examine Objetts many thou-
fands' of times lefs than what the fharpeft
Eye, unafiifted, can difcern, ' In fhort, M 1-
croscoPEs furnith us as it were with a
new Senfe, unfold the amazing Operations
of Nature, and prefent us with Wonders un-
thought of by formler Ages.

Who, a thoufand' Years ago, would have
imagined it poffible, to diftinguith Myriads
: of
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Tbe INTRODUCTION. xii

of living Creatures in a fingle Drop:of Wa-
ter Clr that the purple Tide of Life, and
even the Glubulea of the Blood fhould be feen
diftin&tly, rolling thro’ Veins and  Asteries
fmaller than thc fineft Hair? That Millions
of Millions of Animalcules thould be difco-
vered in the Semen Mafculinum of all Crea-
tures? That not only the exterior Form,
but even the internal Structure of the Bow f:ls
and the Motion of the Fluids in. a Gnat or
Loufe, thould be rendered Objeéts of Sight ?
Or, that. numberlefs Species  of ; Creatures
ﬂmuld be made vifible, tho’ fo minute; that

a Million of them are lefs than a Gmm of
Sand ?

Thefe are noble Difcoveries, whereon a
new: Philofophy has been raifed, that enlar-
ges the Capacity of the human Soul, and
furnithes a more juft and fublime Idea than
Mankind had before, of the Grandeur and
Magnificence of Nature, and the infinite
Power, Wifdom, and Goodnefs of Nature's
Hlmight}f Parent,

That Man is certainly the happieft, -who
is able to find out the greateft Number of
reafonable and ufeful | Amufements, . eafily
attainable and within his Power : and, if fo,
he that is delighted with the Works of ; Na~
ture, and makes them his Study, muft un~

doubtedly

e e
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xiv The INTRODUCTION.

doubtedly be happy ;' fince every Animal,
Flower, Fruit, or Infec, nay, almoft every
Particle of Matter, affords him an Enter-
tainment. ' Such a Man never can feel his
Time hang heavy on his Hands, or be weary
of himfelf, for want of knﬂwmg how to em-
ploy his Tlmucrhts : each Garden or Field is
to him a Cabinet of Churiofities, every one
of which he longs to examine ﬁ]ll}f, and
he confiders the” whole Univerfe as a Maga-
zine of Wonders, which infinite Ages are
fearce fufficient to contemplate and admire
enough,

The Invention of Glaffes has brought
under our Examination the two Extreams of
the Creation, if I may be allowed to call
them fo, which ‘were out of the Reach of
former'Ages : T mean, thofe vaft and diftant
Bodies of our Syftem; the Sun‘and Planets;
whofe Dimenfions, Diftances, Motions, Re-
gularity and Order, weé are become acquaint-
ed with by the Help of TELEsCoPES, and
thofe exceedmﬂl}r minute, and to thern in-
vifible, and unknown, (thnuﬂ*h every where
at hand) Species of Animals, ‘Plants, &,
which the M1croscoprg hasdifcovered to us,
I leave the TELEscoPE to others, who are
better able to do it Juftice: my Intent in
this Difcourfe is to treat of the M1cro-
s COP E; and encourage its more general Ufe,

by

-l O
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The INTRODUCTION. xv

by thewing the Pleafure and Inftru@ion it can
afford us.

Mr. BoyrLe fays, in his Difcourfe of the
Ulfefulnefs of Experimental Philofophy, that
his Wonder dwells not fo much on Nature’s
Clocks as on her Watches; and, indeed, up-
on comparing the Struture of a Mite with
that of an Elephant, 1 believe we fhall concur
in the fame Opinion. The Largenefs and
Strength of the One may firike us with
Wonder and Tesror, but we thall find our-
felves quite loft in Amazement, if we atten-
tively examine the feveral minute Parts of
the Other, For the Mite has more Limbs
than the Elephant, each of which is furnifh-
ed with Veins and Arteries, Nerves, Mufcles,
Tendons and Bones : it has Eyes, a Mouth,
and a Probofcis too (as well as the Elephant)
to take in its. Food ; it has a Stomach to
digeft it, and Inteftines to carry off what is
not retained for Nourithment: it has an
Heart to propel the Circulation of its Blood,
a Bramn to fupply Nerves every where, and
Parts of Generation as perfect as the largeft
Animal, Let us now ftop, look back, and
confider, as far as our Abilities can reach,
the exceflive Minutenefs of all thefe Parts ;
and if we find them fo furprizing and be-
yond our Ideas, what fhall we fay of thofe
many Species of Animalcules, to whom a

Mite

1




svi The INTRODUCTION.

Mite itielf, in Size, is as it were an Ele-
phant ?

All thefe, and numberlefs Wonders more,
the MicroscorE can exhibit to us. 1 fhall
therefore proceed to defcribe this noble In-
vention, fhew how far it is improved at pre
fent, give a brief Account of what [}jﬁrove-
ries have been made, and point out fome
Objects for the Curious to examine by it.
In doing this I fhall avoid as much as poffible
all ﬂﬂg&ﬂmn of Learning, or Expreffions
that are not in common bpecch being defirous
that every body may underftand me.

THE

G
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OfMI{:RDs coris 2 General,

Y MicRoscopEs we are under-
ftood to mean, JInffruments of
awhatever Strulture or Contri-

Eye.
This is effeCted by Glafles formed con-
eX,

B When




2 Of MIiCROSCOPES in general,

When only one fuch convex Glafs or
* Lens is ufed for this intent, the Inftrument
it is fixt in, however fathioned, is called a
Single Microfcope : but if two or more Glaf-
fes are imployed, conjointly, to magnify
Objects more, it is then called a Double or
Compound Microfcope.

One remarkable Difference in the Effect
of thefe two Inftruments is, that an Object
view'd through a fingle convex Glafs, appears
magnified, in the fame Pofition exaltly as
when feen by the naked Eye ; but when
view’'d through a Double Microfccpe, com-
pofed of three convex Glafles, all Parts of it
become inverted : that is, the Top of the
Object appears at Bottom, the Right-fide on
the Left, and every Part in the Place moft
oppofite to its' natural and true Pofition :
The Lights and Shades being alfo inverted,
the finking parts appear to rife, and the rifing
parts to fink in,

To what Accident, to what Country, or

to whom we are obliged for the Invention

* The Word Lens properly fignifies a {mall Glafs in figure
of a Lentil ;. but. is extended to any Optic Glafs not very
thick, which either colleéts the Rays of Light into a Point
in their Paflage thro® it, or difperfes them apart, according
to the Laws of Refraétion. If convex on both Sides, it is
called a Comvex Lens s but if one Side be flat, a Flano-
Convex : If concave on both Sides, it is term’d a Comcawe
Lens 3 if Qat on one Side, a Plane-Concave ; if convex on
one Side and concave on the other, a Convexo-Concave, 0¥
Concavo-Convex,

of




OQf MicRroscoPEs in general. 2

3 of Microfcopes, is not in me to determine :
t the Honour has been given by fome to
2 DREBBEL a Dutchman, by others to Fon- |
= TANA a Neapolitan, and by others ftill to ;
v different People. The firft Appearance of |
r them however was about the Year 16271 3 |
fince when they have been improving down |
- to the prefent Time. | B
t As my Defire, is to make People fenfible |
5 of the Pleafure and Information the Micro-
IS {cope can afford, and inftruét them how to
n manage and underftand it, rather than how
- to make it, I fhall take up none of their
it Time with the Manner of melting, grind-
e ing, polithing, or fetting of Glaflis ; a Work
n very few of my Readers will ever trouble |
{t themfelves about, But, inftead thereof, I hall
s endeavour, with all the Brevity and Clear-
i nefs I am able, to explain the Effe@s of |
2 Glafies on the Sight, and lead them gradu-
ally into the Nature, Ufes, and magnifying
oI Powers of Microfcopes.
i When Objects are feen through a per-
fectly flat Glafs, the Rays of Light pafs
5 through it from them to the Eye in a ftrait
e Direction, and parallel to each other; and,
]rnyt confequently, the Objeéts appear very little i
ng cither diminifhed, or enlarged, or nearer, or »
i farther off, than to the naked Eye. But if | &
e the Glafs they are feen through has any De- B
on gree of Convexity, the Rays of Lisht are B
o directed from the Circumference towards .
of B2 the }




4 Of MICROSCOPES tn generdl.

the Center, in an Angle proportionable to
the Convexity of the Glafs, and meet in a
Point, at a greater or lefs Diftance from the
Glafs, as it is lefs or more convex. This
Point, where the Rays meet, is called the
Focus ; and this Focus is nearer or farther
off, according to the Convexity of the Glalfs:
for as a little Convexity throws it to a con-
fidcr;;b" Diftance, whén . the {;Dlh't‘_"{lL}F 1S
much, the Focus is very near. Its magni-
“:‘_5;.!;3; Power 15 alfo in the {fame }"L'QprJriion
to the Convexity : for as a flat Glafs magni-
fies fcarce at all, the lefs a Glafs departs
from Flatnefs, the lefs of courfe 1t magni-
fies ; and the more it approaches tow ards a
globular Figure, the nearer its Focus is, and
1‘.11{., more. its -11131111 ying Power,

Pt':]l‘.d s different Length of EE;;‘..E depend
on the fame Principle, and arifés from a
more or lefs Convexity of the Cornea and
Cryflalline Humour of the Eye: the round-
er thefe are, the nearer will the Focus or
Point of .ﬂﬂ”‘fftﬂ Rays be,. and the nearer
an Omu. muft- be brought to fee it W“lf
The Cafe of thor t—ﬁﬁamud People is only ar
over Roundnefs of the Eye, which I"ﬂ.ilI{LS a
very near Focus; and that of old People is

a finking or flattening of the Eye, whereby
thﬂ Foces is thrown to a great Diftance :
fo that the former may prL:-erI be called
Eyes of too fhort, and the latter Eyes of too
long a Focus. Hence too, the Rmnlud}? i’;ﬂf

I e




Of MicroscoprEs i genera 11, 5

| the laft is a convex Glafs, to fupply the
want of Convexi ity in the Eye 11.1 1f and

B e

'. bring the Rays to a fhorter Focus s where ._15
, : a concave Glafs is needful for the firft,

[}

; fcatter the Rays, and prevent their meﬂg

to a Point too ﬁ:ar::-n.

Nothin z is more common than to obferve
old P m.nL huldmrr Objedts I;hﬁ;.r would ex-

! amine at a great D:ﬁ;‘i]]{__{., from th::m for i
the Reafon above-mentioned ; and e every

body knows, fhort-fighted Pwpl, cannot
diftinguith any thing wuhuut bringing it
Very near their Ff.ru.s. Both E urun{,a are
inconvenient ; but thofe whofe Eves are flat
by Age, ﬂ:c;uld remember with Satisfaction,
E that [ht,j,-" hﬂ.'ﬂ, enjoy’d the Pleafure of them
for many Years ; and the Short- ighted may
comfort the mfelvc*: that they can diftin-
guith- much (maller Objeéts than l'Jiag-
fighted Pc:}p]f‘- for the Objett is magnify’d
in Proportion to the Roundnefs of the l*}'
g and the Nearnefs of the Focus, and confe-
- quently appears four times as big to an Eye
' whofe Focus is but four Inc.h;,a. off, as it
does to one whofe focal Diftance is at eight
Inches, They have alfo this farther Advan-
tage, that Age | improves their Eyes, by the
famh Means it impairs other Pe c}plc s, that _
, by making them more flat, i }'T
'1}‘1(3 nearer any Object can be brought to ;
the Eye, the fl'ﬂEL will be the "‘1'1*‘:' under
which it appears, and the more it will be | §
B3 mag- '
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6 Of M1CROSCOPES in generals

magnified. Now, that Diftance from the

naked Eye, where the g-..l‘[*'.lll v of PL{}P].L
are iupﬂr,-ﬁ:d to fee fmall Objecs beft, is, at
about eight Inches ; confequently, when (uch
Objelts arc [".u{:muht nearer than eight Inches,
(ﬁ.ppcm to fix) ruu.«'ll become lefs diftinét ;
and if nearer ftill, on to four or three, th;,j,r
will fcarce be feen at all, But by the help
of convex Glaffes we are enabled to view
things, clearly, at much fhorter Diftances than
thefe : for the Nature of a convex Lens is,
to render an Object diftinétly vifible to the
Eye at the Diftance of its Focus ; wherefore
the {maller a Lens is, and the more its Con-
vexity, the nearer is its Focus, and the more
its magnifying Power.

As it is an eafy matter to melt a Glafs
Dmp or Globule of a much {maller Dia-
meter than any Lens can pofiibly be ground,
and as the Focus of a Globule is no farther
off than one quarter of its own Diameter,
and confequently it muft magnify to a pro-
digious Degree, fome Years ago I Lthplﬂ were
f:xtufmt:lv Yond of {fuch Glbbuhﬁ and ima-
gin'd no good Microfcope could be without
them ; but Experience has fince taught, that
they admit fo little Light, can fhew fuch
an exceedingly minute Part only of any Ob-
jeit, ‘are fo difficult to make ufe of, and
ftrain the Eyes fo much, that their Power of
magnifying, for want of due Diftincnefs,
is rather apt to produce Error than difcover

Truth :
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Of the Kinds of MIcROsSCOPES,
Truth : and therefore now t]-lt'}f atre ver
rarely employed,

C°H AP
Of the Kinds of MicroscorEs.

IcroscoPEs are either Single or
Double : the Single have but one

Lens ; the Double are a Combination of
two or more, Each of thefe two Kinds has
its particular Advantage : for a fingle Glafs
fhews the Obje& nearer at hand, and rather
more diftinét; and a Combination of Glaf-
fes prefents a larger Field, or, in other
Words, exhibits more of an Objec, equally
magnified, at one View. It is difficult to
determine which of thefe to recommend,
fince each affords a different Kind of Plea-
{fure, Each of them too can produce con-
fiderable Authorities in its Favour ; for Mr,
LEEUWENHOEK never ufed any but * fingle

Lt

* Several Writers reprefent the Glaffes Mr. LEpu w enHoEE
made ufe of in his Microfcopes to be litdle Globules or
Spheres of Glafs, which Miftake moft probably arifes from
thetr undertaking to defcribe what they had never feen ;
for at the Time I am writing this, the Cabinet of Micre-
feopes left by that famous Man, at his Death, to the Ropal
Soerety, as a Lt;:’el::.', 1% ﬂ.*.fr',:]inil; upon my Table: and I can
aflure the World, that every one of the twenty-fix Micro-
icopes contained therein is a double convex Lens, and not 2

Sphere ar Globule. -
B 4 Micro-




8  Of the Kinds of M1CROSCOPES.
Microfcopes ; and, on the contrary, Mr.
Hooxkx & made all his Obfervations with
double ones.

The famous Microfcopes of Mr. LEgu-
wENHOEK are the moft fimple pofiible, be-
ing only a fingle Lens, fet between two Plates
of Silver per orated with a {mall Hole, with a
moveable Pin before it to pf.lu{, the Obje&
on, and ad }Llﬁ it to the E ye of the Beholder.,
By thefe he made thofe wonderful Difcove-
ries which furprized the World fo much,
and introduced a new Syftem of Phﬂu"nph}r
and Reafoning, as in the "Courfe of this Trea-
tife I fhall find occafion more at large to
mention.

There are many pretty little Contrivances
fold at the Shops for the wuvm% of {mall
Objects, which are entertaining as far as can
reafonably be expeted from them : but to
enumerate all thefe would be a tedious Tafk.,
It would alfo be a matter more of Curiofity
than Profit, to defcribe the Forms and Ap-
paratus of the feveral Kinds of Microfcopes
that have been contrived fince the firft In-
vention of them. I fhall therefore confine
my felf to give an account of fuch only in
ufe among ourfelves at prefent, as by having
a proper Set of Glafles, oradually -"m-'*mﬁ"n
one lemu, another, are fit to make leum{:
ries of Confequence.

CH




‘
i

4

¥
b
|

i
¥ =




@

il ..||I|TI|. ] e

=

b o i




M

S p——_ - R o o s """5.1\.. ]

(9)

C H:A-P AL

Of Mr. WivsoN’s Single Pocke:-
Microfcope.

'HE firft that I fhall mention, is
Mr. WiLsoN's fingle Pocker Micro-
Jeope ; the Body whereof made either of Brafs,
' Ivory, or Silver, is reprefented (Plate 1.) b_f
AA. BB. .

CC. is a long fine-threaded male Screw,
that turns into the Body of the Microfcope.

D. a convex Glafs at the End of the faid
Screw,

#*Two concave round Pieces of thin Brafs,
with Holes of different Diameters in the
middle of them, to cover the faid Glafs, and
thereby d[mml{la. the Aperture when the
n‘aeateﬁ Magnifiers are employed.

EE. th.m thin Plates of Brafs within the
Body of the "Lia-::mlc:npt, one whereof 1s bent
femicireularly in the middle, fo as to form
an arched "Law.,}r for the Rﬂmpmm of a Tube
of Glafs, whereas the two flat Plates are to
receive and hold the Sliders between them,

F. a piece of Wood or Ivory, arched in
the Manner of the femicircular Plate, and
cemented thereto. 4

G. the other End of the Body of the il
‘ Microfcope, where a hollow female fcrew is
| . adapted to receive the different Magpifiers.

3 2
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10 Wirson’s fingle Pocket Microfeope.

H. a fpiral Spring of Steel, between the
faid End Gand the Plates of Brafs ; intended
to keep the Plates in a right P [JﬂfIDF" and
counter-act againit the hﬂr:- Screw CC.

I. 2 fmall turn’d Hdndh for the better
holding of the Inﬂrumuu, to fcrew on or
off at pleafure,

To this M :»::rr:d“mpn, belong feven different
magnifying Glafles: fix of them are fet in
Silver, Blaff-‘ or Ivory, as in the Figure K,
and marked 1. 2. b R g ok | the loweft
Numbers being the gmatcf’c M.tgmferc;

L. is the {ue 1th Mwmﬁtr fet in the
Manner of a little Barrel, tm br: held in the
Hand for the view ing any larger Objedt.

M. is a flat Slip nf lwnv Lallu_i a Slider,
with four round Holes thmug1 it, where-
in to place Obje@s between two Glaffes or
Pieces of Mufiovy Talc, as they appear
dddd,

Eight fuch Ivory Sliders, and one of Brafs,
are uimlly fold with this Microf; {cope ; fome

with Objeéts phu_cl in th{*m, and others
empty, for viewing any thing that may of-
fer : but whoever ple afes to JMLL a Lum::
Colle&tion of Objedts, may have as many as
he defires,

The Brafs Slider is to confine any {mall
Objeét, t}m it may be viewed without
crufhing or fuf}.m” i,

N. ib a Foreeps or }“h of Plvers, for the
taking up of Infe@s or other Ob jects, and
adj 1'1 ng them to the Glafles,




WivrsoN’s fingle Pocket Microféope. 11

0. is a little Hair-Bruth or Pencil, where-
with to wipe any Duft from oft the Glafies,
or to take up any {mall Drop of Liquid one
would examine, and put it upon the Tales
or Ifinglafs,

P. isa Tube of Glafs, contrived to confine
living Objects, fuch as Frogs, Fifhes, &e.
in order to difcover the Blood, as it flreams
along the Veins and Arteries.

All thefe Particulars are contained in a
little neat Box, very convenient for carrying
in the Pocket.

When an Object is to be view’d, thruft
the Ivory Slider, in which the faid Object is
placed, between the two flat Brafs Plates
EE: obferving always to put that fide of the
Slider where the Brafs Rings are, fartheft
from your Eye. Then fcrew on the mag-
nifying Glafs you intend to ufe, at the End
of the Inftrument G; and looking through
it againft the Light, turn the long Screw
CC, till your Object be brought to fit your
Eye ; which you will know by its appearing
then perfectly diftinét and clear.--~"Tis beit
to look at it firft through a Magnifier that
can thew the Whole thereof at once, and
afterwards to infpect the feveral Parts more
particularly with one of the greateft Magni-
fiers : for thus you will gain a true Idea of
the Whole, and of all its Parts.  And tho'
the greateft Magnifiers can thew but a mi-
nute Portion of any Object at once, fuch as

I the
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12 'WivLsoN’s fingle Pocket Microfeope.

the Claw of a Flea, the Horn of- a L oufe,
or the like ; yet by gently moving the Slider
that ﬂulltdxm your (ijtnﬁ’f the Eye will gra-
dually overlook it all ; andif any Part fhould
be out of Diftance, the Screw CC will eafil ¥
bring it to the true Focus, :

ﬂn Objeéts muft be brought very near the
Glafles when the greateft Magnifiers are
ufed, be particularly careful not to fcratch
them, by rubbing the Slider againft them,
as you move it in orout, A few Turns of
the Screw CC will ealily prevent this Mif-
chief, by g Hm.‘.;{ them Room enough.

You may change the Obj r:a,’ta in your
Sliders, for what Uthr“% you think proper,
by tmunrr out the B afs ﬁ.mr*a with the Point
ofia Penck ife ; the Ifingl afs will then fall
out, if you 'mL, turn the Sliders ; and after
putting what you pleafe between them, by
rePLng the Brafs Rings, you will faften
them as they were before. ’Tis proper to
have fome Sliders fur nifthed with Talcs, but
without any Objelts between tn-:,m, tc) be
always in Readinefs for the Examination of
Fluids, Salts, Sands, Powders, the Farina
of I'"]uv.r{:rs} or any other caf fusal {Jb']r:ﬂ's of
fuch fort as need only be a apply’d to the Out-
lide of the Talc.

The Circulation of the Blood may eafieft
be feen in the Tails or Fins of Fifhes, in the
fine Membrane between a Frog’s Tuh, or,
beft of all, in the Tail of a Water-Newt.

If




WiLson's fingle Pocket Microfiope.

13
If your Object be a fmall Fifh, 1\1.11::{* it with-
in the Tube, and fpread its Tail or Fin a-
oainft the Side th ereof : if a ‘Frog, chufe
fuch an one as can but juft be got mnto your
Tube, and with a Pen or Stick L*{pm"ﬁ the
tranfparent Membrane betwecn the Toes of
the r’rc:-::_r s hind Foot as wide as you are able,
When your D.-:;::d, is fo adjuft H that no
Part thereof can in tercept the 1;;ht from
I‘-“ Place you intend to view, 1;..{'1 ew the
ng Screw CC, and thruft your Tube into
ﬂm .uLulud Ca '.Il.}“ quite thro’ the Body of
the Microfcope ; then fcrew it to the true
focal Diftance, and you’ll fee the Blood pafi-
i:'-.g along - its Veflels with a rapid Motion,
and 1n a nmh 1lup|.le’}ti1"' T‘Jun {;1‘.

Make ufe of the third or fourth Magnifier
for Frogs or Fithes; but for the Tails of
Water-Newts, ' the fift 11 or ixth will do;
becaufe the Globules of their Blood are twice
as large as thofe of Frogs or Fi ith. The firft
or fecond Magnifier cannot well be E'T‘}“]UT
ed to this purpofe ; for the TL cknefs of the
Tube wherein the Obje&t lies, will {carce
admit its being ‘ma%l}t {o near as the focal
Diftance of thuhmmmﬁu,..

The Single Elﬂtnj ope above defcribed,
may be for *nLd into a Double One, by {crew-
ing it to a Tube with an Eye- {,,“ﬁs at the
End thereof: it is alfo made to anfwer nearly
the Purpofes of the large Double Iuﬁu:m;a
Microfcope, by the Contrivance f)].lfﬂ‘.-";‘lﬂ

CH




7.4 Of the Pocket Microfcope

C A R

A Neww Invention f.crf' ixing the Pocket-
Miciofcope, and giving Light to it by a
Speculum, Plate 11.

N this Plate, A is a Scroll of Brafs, fix'd
upright on a round Pedeftal of Wucld
B, fo as to ftand perfectly firm and fteady.

C. 1s a Brafs Screw, that phﬁ‘es through a
Hole in the upper Limb of the Scroll, Tnto
the Side of the Microfcope D, and fcrews
it faft to the faid Scroll.

E. a concave Looking-glafs or Speculum,
fet in a Box of Brafs, wlm,h hangs in the
Arch {',-r by two fmall ‘ﬂuewxf;, th at {fcrew
mto tf‘u.. niﬁt-nﬁLL Sides thereof,

At the Bottom of the faid Arch is a Pin
of the fame Metal, exadtly fitted to a Hole
h, in the wooden Pedeftal, made for the
]{i_'i':arptic‘::: of the faid Pin,

As the Arch turns on this Pin, and thn::
Crv: alum tums on the Ends of the J"nL'f:I*
T by this twofold Motion, be eafily ﬁd-
;un..\t, in fuch a manner, as to reflect the
Light of the Jx}' the Sun, or a Candle,
direétl y upwards, thro’ the I'»imu‘c_npc tlmt
15 fixed perpendicularly over it; and by fo

doing, may be made to :mfm.r almoft all
the Ends of the | large Double Reflecting M-
crofcape, which T hall prefent i-. ul..fu ibe.

The
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C.H A P... ¥
Of the Double ReFLECcTING MICROSCOPE.

YHE Double Refleting’ Microfcope in
ufe at prefent, {Wllﬂ‘ﬁ PiGture with
its Apparatus is feen Plate I11.) is an Altera-
tion and Imprm'tmf:'ll: by Mr. CULPEPER
and Mr. ScarLET, of Mr. MarRsHAL’S
large Double ﬂrfnnj: ope 3 than which it is
lefs cumberfome, ma}r be managed with
much more ,H[L,, and by means of a re-
fleCted Light, is capable of thewing Objects
in a clearer and mu.u, pleafing Manner,

The Body of this T"»Ilummp AAAA,
being a l,uw ]LI].‘*'L 18 fu;'lpcmui b}r t]']iLL
"qru:-, Pillars 4 bbb, rifing from a wooden Pe-
deftal C; in which Pedeflal is a Drawer D,
to hold the Object-Glafles and other Parts
of the .f'";'*'.mn'tus.

A lefler' Tube e ¢, flides into the greater,
and fends from its Butmm another Tube
much fmaller than-itfelf, £, with a male
crew g, -at -the Epd thereof, whereon to
fcrew the Object-Glafs or Magnifier,

There are five of thefe Magnifiers, num-
ber'd 1, 2, 3, 4, 5, W hich Numbers are alfo
ma l]xL'L on the inner Tube, to dire¢t where-
about to place it according to the Magnifier
made ufe of : but if then it fits not the Eye
exactly, flide the inner Tube gently higher

oo

or
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The Double Rqﬁ’ elfing M
or lower, or turn the Screw of the Mag
fier gmd.r ly, till the Object appears
ek 2T .11~.L notice, that the greatc J.L Ma
nifiers have the f[lldl.-'i.,-l. Apertures and Ll‘zs
loweft Numbers.

L. is a circular Plate of Brafs, fixt hori-
zonhll} between the three Brafs P lars, and
in the Center thereof a round Hole M. 1s
adapted to receive a proper Contrivance N.
for holding Ivory Sliders wherein Objeéts
are pla aced : which (_L“,LJ..... e confifts of
a {piral Steel Wire confined between three
Brafs Circles, one whereof is moveable for
the Admiffion of a Slider.

0. is a round Brafs Plate, with feveral
Holes for placing Objedts in, {{Jrn- of which
are ufually fur mih d with tlu: m at the Sho ps :
but two Holes are commu nly referved for
{mall concave Glafles, whereon to place a
Drop of any quuh., in order to view the
Animal cvim &¢c. There is alfo a piece of
white Ivory, and a piece f:-f black Ebony,
of the {ame ‘HLFL and Hluldt., as the Holes rut’
Objets : the Ivory is to put opake Objects
on that are bL.L_..', and the Ebony 15 to re-
ceive fuch as are white ; by which, Contra-
riety of ("‘f“c,.lrs they will be feen more
c‘cargj; —--At the Bottom of this Obje&t-Plate
is a Button to {lip' into a Slit P. that fits it,
on the circular Plate of Brafs : and by turn-
ing it round on this Pin, all the Objecls

i may
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18  The Double Refleiting Microfcope,

may be examin’d fucceffively with very little
Trouble,

Q. 1s a concave Looking-glafs, fet in a
Box of Brafs, and turning in an Arch R.
upon two {mall Screws ss. From the Bot-
tom of the Arch comes a Pin, which by
letting down into a Hole # in the Center of
the Pedeftal, enables it to turn vertically, or
horizontally, and reflect the Light, either of
a Candle, or the Sky, direCtly upwards on
the Object to be viewed.

V. 1s a Plano-convex Lens, which by
turning on two Screws **, when the Pin at
the Bottom of it is placed in the Hole W.
- for 1ts Reception in the circular Plate L. will
tranfmit the Light of a Candle, to illuminate
any opake Object that is put on the round
piece of Ivory, or on the Ebony, for Exami-
nation : and it may be moved higher or low-
er a8 the Light requires. This Glafs is of
cood fervice to point the Sunfhine, or the
Light of a Candle upon any opake Objec ;
but in plain Day-light it is of na great ufe.

X. a Cone of black Ivory, to faften on a
Shank underneath the Brafs circular Plate L,
principally, when the firft or fecond Magni-
her is made ufe of, and the Obje& very
tranfparent : for Experience teaches, that
fuch Objeéts are renderd much more dif-
tinctly vifible, by intercepting fome part of
the oblique Rays reflected from the concave
Looking-glafs,

The
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The Double Reflecting Microfeope. 19

'The Brafs Fifh-pan Y. is, to faften a Smelt,
Gudgeon, or any fuch fn*’dl Fith upon, to
fee the Blood circulate in its 111 For
which purpofe, the Tail of the Fith muft
be fpread acrofs the oblong Hole at the
ﬁnall«:ﬁ End of the Pan: the en, by fhpp:nn
the Button on the Backfide of the Pan into
the Slit P. through the circular Plate L. the
Spring that comes from the Button will mefr,c
it fteady, and prefent it well to View.

But if it be a Frog, a Newt, or Eel,
which the Circulation 1s defired to be fhf:wn
a Glafs Tube 1. is fitteft for thc purpnie
The Tail of a Newt, or Eel, in a Frog,
the Web between the Toes Df the Hind-
Feet, are the Parts where it may be feen
beft. 'When the Objeét is well expanded on
the Infide of the Tube, flide the Tube along
under the circular Brafs Plate L. (where there
are two Springs and a Cavity made in the
Shank to hold it) and bring your Objeét di-
re¢tly under the Magnifier.

There are three of thefe Glafs Tubes,
{maller one than another, and the Size of
the Object muft dire¢t which to ufe ; but in
general, the lefs Room the Creature has to
move about in, the eafier it may be manag-
ed, and the quieter it will lye to be exa-
mined,

The Cell 2. with a concave and a plain
Glafs in -it, is intended to confine Fleas,
Lice, Mites, or any fmall living Objects,

=2 during




20 The Double Reflecting Microfcope.

di uh]tr ptmimﬁ ; and by placing it over the
Hole M. in the middle of the circular Brafs
Plate, they may be viewed with much Con-
veniency.-----Three loofe Glafles, w7z, one
plain, and two concave, belong alfo to this
"'L-'Ft:mi?:op{-: and are defigned to confine

dbjects, or place them upon occafionally.

The long ftecl Wire 3. with a pair of
Plyers at one End, and a Point at the other,
to hold faft, or ﬂu,h Objects on, flips back-
wards or fmu rards In a Brafs fhort Tube,
whereto a Button is faftened, which fits in-
to the little Hole =z, near the Edge of the
Brafs Plate L. : and, then, the Oh.e& may be
readily brought to a rmht Pnﬁtmn and 2
I,Iﬁul be Jﬂ upc}n it, either by the ],m}kmfr

s underneath, or, if it be opake, by thr:
Pi.um convex I,cm 1?'

4. 1s a flat Piece of Ivory called a Slider,
with four round Holes thrﬂuéh it, and Ob-
jects placed in them, between Maufeouy Talcs
er Ifinglafs, kept in b:,r Brafs Wires,

It is pmp“" to have a Number of thefe
Sliders ilHLd with curious Objects, always
ready, as well as fome empty ones, for any
new m”w that offers.  When made ufe c:d
thrait hun between the Brafs Rings of thL.
Contrivance on purpofe for them, N Wi
thoots into the n.u:!d Hole M. in the Center
of the Brafs Plate L. This !:tha them
itendy, “and at r.iu, fame time px ‘mits them
to be maved to and fro for a thorough Exa-

4|.|i ...1.4.]. -'L]. A
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The Double Reflecting Microftope. 21

A little Ivory round Box g. to hold pieces
of Ifinglafs for the Sliders.

6. a {fmall Hair Brufh, to wipe any Duft
off the Glaffes, or to apply a Drop of any
Liquid.

~. a pair of Nippers, to take up any Ob-
ject to be examined.

"The two Microfcopes I (hall defcribe next,
wiz. the Solar, or Camera Obfcura Micro-
Jfeope, and the Microfcope for Opake Objeils,
are of a foreign Invention, and but lately
known to us. We are, indeed obliged for
them both to a Gentleman of Pruffia, the
ingenious Dr. LIBERKHUN, who when he
was in England, about two Years ago, {hew -
ed an Apparatus for each of thefe Purpofes,
of his own Contrivance and Workmanfhip,
to feveral Gentlemen of the Reyal Society,
and alfo to fome Opticians ; amongft whom,
Mr. Curr, againft Serjeants-Inn Gate, in
Fleetffreet, has taken great Pains to improve
and bring them to Perfection : and therefore

I fhall give a Defcription of them, as made
and fold by him,

C3 CHAP.
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22 Of the SoLAR, or

C H AP VI
Tbe Solar, or Camera Obfcura Microfeope,

HIS Microfcope depends ‘on the Sun-
fhine, and muft be made ufe of in 2
darken’d Chamber, as its Name implies,

It is compofed of a Tube, a Looking-
glafs, a convex Lens, and WILson’s fingle
Pocket Microfcope before defcribed, p. g.

The Sun’s Rays being directed by the
Looking-glafs through the Tube upon the
Objec, the Image or Picture of the Objeét
15 thrown, diftinétly and beautifully, upon a
Screen of white Paper, or a white Linen
Sheet, placed at fome Diftance to receive the
fame ; and may be magnified, to a Size be-
yond the Imagination of thofe who have not
feen it : for the farther off the Screen is
removed, the larger will the Object appear ;
infomuch, that a Loufe may be magpified
to the Length of five or fix Feet, or even a
great deal more : but it is indeed, more dif=
tinct, when not enlarged to above half that

Size 4. The

+ Having here an Opportunity of inferting a curious
Draught of the Solar Microfcope, whichwwas not in the form-
er Impreflion of this Work ; I thall now give 2 more parti-
cular Delcription of that Infirument, and its Apparatus, than
[ poffibly could before: And left the Purchafers of the firfl
Editian fhould find Reafon to” complain of being unkindly

: ufed,
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Of the SoraRr, or

F 15 another fhort Brafs Tube, made to
flide over the above-defcribed Tube E. To
the End hereof the Microfcope muft be
{crewed when we come to ufe it,

5, A convex Lens, whofe Focus is about
twelve Inches, defigned to colleét the Sun’s
Rays, and throw them more ftrongly upon
the Objedt,

G, a Looking-glafs of an oblong Figure,
fet in a wooden Frame, faften’d by Hinges
to the circular Piece of Wood B, and turn-
ing about therewith, by means of the above-
mention’d Cat-gut,

H, a jointed Wire, partly Brafs and partly
Iron : the Brafs part whereof, which is flat
6, being faften’d to the Looking-glafs, and
the Iron part, which is round 7, pafling
through the wooden Frame, enable the Ob-
ferver (by putting it backwards or forwards)
to elevate or decline the Glafs according to
the Sun’s Altitude,

8, a Brafs Ring at the End of the jointed
Wire, whereby to manage it with the greater
Eafe,

IN. B. The Extremities of the Cat-gut are
faften’d to a Brafs Pin, by turaning of which
it may be braced up, if at any time it be-
comes too flack. This Pin lying behind
could not be fhewn in the Piture.

When this Microfcope is employed, the
Room muft be render'd as dark as pofiible ;
for on the Darknefs of the Room, :-l;ld

the
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the Brightnefs of the Sunfhine, depend the
Sharpnefs and Perfection of your Image.
Then puttmg the Looking-glafs G through
the Hole in your Window-fhutter, faften
the fquare Frame A to the faid Shutter by
its two Screws and Nuts, 1. 1.

This done, adjuft your Looking-glafs to
the Elevation and Situation of the Sun, by
means of the jointed Wire H, together with
the Cat-gut and Pulley 3. 4. For the firft
of thefe raifing or lowering the Glafs, and
the other inclining it to either Side, there
refults a twofold Mutmn which may eafily
be fo managed as to hrmg the Glafs to a
right Pc}ﬁuon that is, to make it refleét the
Sun’s Rays d;miﬂy through the Lens g, up-
on the Paper Screen, and form thereon 2
Spot of Light exactly round *,

As foon as this appears, fcrew the Tube
C into the Brafs Collar provided for it in the
I'Vliddlt, of your Woodwork, taking care not

alter your Lm}klnrr-n'!:lfS : then fcrewing
tl"]E'. Magnifier you chu[e to employ to the
End of your Microfcope, in the ufual Man-

* Though obtaining a perfeftly circolar Spot of Light
upon the Screen before you apply the Microfcope, is a cer-
tain Proof that your Looking-glafs is adjufted right, that
Proof moft not always be expefted : for the Sun is fo low
in Winter, that if it fhines in a direét Line againft the Win.
dow, it cannot then afford a Spot of Light exactly round.
But if it be on either Side of you, a round Spot may be
obtaingd even in December.
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ner, take away the Lens at the other End
thereof, and place a Slider, containing the
Object to be examined, between the thin
Brafs Plates, as in the other Ways of ufing
the Microfcope.

Things being thus prepared, fcrew the
Body of your Microfcope to the thort Brafs
Tube F, which flip over the fmall End E
of the Tube D, and pull out the fiid Tube
D lefs or more, as your Obje is capable of
enduring the Sun’s Heat. Dead Objects may
be brought within about an Inch of the
Focus of the convex Lens, ¢ ; but the Dif-
tance muit be thorten'd for living Creatures,
or they will foon be killed.

If the Light falls not exa&ly right, you
may eafily, by a gentle Motion of the jointed
Wire and Pulley, direct it through the Axis
of the microfcopic Lens.

The fhort Tube F, which your Micro-
fcope is fcrewed to, enables you, by {liding
it backwards or forwards on the other Tube
E, to bring your Objeés to their true fo-
cal Diftance ; which will be known by the
Sharpnefs and Clearnefs of their Appearance :
they may alfo be turned round by the fame
Means, without being in the leaft diforder’d.

The Magnifiers moft ufeful in the Solar
Microfcope are, in general, the fourth, fifth,
or fixth,

Mention having been often made of a
Screen to throw the Images of Objeés on,

1t
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it is proper to inform the Reader, that fuch

a Screen 1s ufually compofed of a Sheet of

the largeft Elephant Paper, ftrained on a
Frame which flides up, or down, or tarns a-
bout at pleafure on a round Wooden Pillar,
in the manner of fome Fire-fcreens. Larger
Skreens are likewife made fometimes, with
feveral Sheets of the fame Paper pafted to-
gether on Cloth, and let down from the
Ceiling with-a Roller, like a large Map.
This Microfcope is the moft entertaining

of any, and, perhaps, the moft capable of

making Dafcovew.s in Objects that are not
too Dpakt: as it fhews them much larger
that can be done any other way. There
are alfo feveral Conveniencies attending it,
which no other Microfcope can have: for
the weakeft Eyes may ufe it without the
leaft Straining or Fatigue : Numbers of Peo-
ple may view any Objed, together, at the
fame Time, and, by pointing to the partis
cular Parts thereof, and difcourfing on what
lies before them, may be able better to un-
derftand one another, and more likely to
find out the Truth, than when, in other
Microfcopes, they muft peep one after an-
other, and perhaps fee the Object neither in
the fame Light, nor the fame Pofition. Such
tao as have no Skill in Drawing, may, by
this Contrivance, eafily fketch out the ‘exact
Figure of any Obje¢t they have a mind to
preferve a PiGture of; fince they needfc;{alu

aften
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26  Of the SoLar Microscorr,

faften a Paper upon the Screen, and trace it
out thereon either with a Pen or Pencil, as
it appears before them.

It 15 worth their while, who are defirous
to take many Draughts this Way, to get a
Frame, wherein a Sheet of Paper may be
put or taken out at pleafure ; for if the
Paper be fingle, the Image of an Obje& will
be feen as plainly almoft on the back as on
the fore Side, and by ftanding behind the
Screen, the Shade of the Hand will not ob-
ftruct the Light in Drawing, as it muft in
fome degree when one ftands before it.

I muft obferve, that Dr. LiBErRKHUN"S
Solar Microfcope had no- Looking-glafs be-
longing to it, and therefore was of ufe a few
Hoursonly ina Day, when the Tube could be
placed directly againft the Body of the Sun,
and even then not without a good deal of
Trouble ; but by this lucky Contrivance of
a Looking-glafs, the Sun’s Rays may be re-
flected thro’ the Tube, whatever its Height
or Situation be, provided it fhines at all upon
the Window, and that too with much Eafe
and Advantage,

CHAP,
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Of the Microfcope for Opake Objelts.

THIS Microfcope remedies the Inconve-
nience of having the dark Side of an
Obje next the Eye, which has hitherto been
an unfurmountable Obftruétion to the mak-
ing Obfervations on opake Objelts with any
confiderable Degree of Exacnefs or Satif-
faction : for in all other Contrivances com-
monly known, the Nearnefs of the Inftru-
ment to the Object (when Glafles that mag-
nify much are ufed) unavoidably overfhadows
it fo much, as to render its Appearance ob-
fcure and undiftinét.  And, notwithftanding
Ways have been tried to point Light upon
an Obje&, from the Sun, or a Candle, by a
convex Glafs placed on the fide thereof : the
Rays from cither can be thrown upon it in
fuch an acute Angle only, that they ferve to
give a confufed Glare, but are infufficient ta
afford a clear and perfect View of the Ob-
Jject.

But in this new Microfcope, by means of
a concave Speculum of Silver, highly polith-
ed, in whofe Center a magnifying Lens 15
placed, fo dire® and ftrong a Light is re-
fleted upon the Obje&, that it may be ex-
amined with all imaginable Eafe and Plea-
fure.
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28 Of the Microfcope

The Apparatus for this Purpofe (as in the
Plate, Numb. IV, ) has afforded me more
Delight and. Satisfaction than I am able to
defcribe ; and whoever trys it, will T believe
join in my Opinion, that he never before
faw' an” opake Objet with fo much Clear-
nefs, and in {o perfe& and true a manner,

The feveral Parts of this Inftrument' made
either of Brafs or Silver, are as follows.

Through the firft fide, A. pafles a fine
Screw B. the other End whereof is faftened
to the moveable fide C.

D. is a Nut adapted to the faid Screw,
by the turning of which the two fides A, C.
are gradually brought together,

E. isa Spring of Steel, that feparates the
{aid two fides when the Nut is unfcrewed.

F. a piece of Brafs turning round in a
Socket, whence proceeds'a fmall Spring Tube
moving upon a Rivet, through which Tube
there runsa Steel Wire, one End whereof
terminates-in a fharp Point G. and the other
hath apair of Plyers H, faftened to it.—The
Point and Plyers are to thruft into or take
up and held any Infect or Obje@ : and either
of them may be turned upwards, as fuits
your Purpofe beft.

I. a Ring of Brafs with a female Screw
within it, mounted on an upright -piece of
the fame Metal, which turns round on a
Rivet, that it may be fet at a due Diftance

I when
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for Opake Obyeéts. 29

when the leaft Magnifiers are employed.
---=This Ring receives the Screws of all the
Magnifiers.

K. a concave Speculum of Silver, polithed
as bright as poffible, in the Center of which
a double convex Lens is placed, with a pro-
per Aperture to look through it. On the
Back of this Speculum a male Screw L. ig
made fit to the Brafs Ring I. to fcrew into
the faid Ring at pleafure. :

There are four of thefe concave Specula,
of different Depths, adapted to four Glafles
of different magnifying Powers, to be ufed
as Objeéts to be examined may require. The
greateft Magnifiers are known by having the
leaft Apertures.

M. a round Object-Plate, one fide white
and the other black, intended to render Ob-
jecks the more vifible, by placing them, if
black on the white, and if white on the
black fide. A Steel Spring N. turns down
on each fide to make any Objet faft: and
iffuing from the Objet-Plate is a hollow
Pipe to fcrew it on the Needle’s Point G.

Q. a {fmall Box of Brafs, with a Glafs on
each fide, contrived to confine any living
Object, in order to examine it : this alfo hasa
Pipe to fcrew upon the End of the Needle G.

P. a turned Handle of Wood, to {crew
into the Inftrument when it is made ufe of.

Q. a pair of Brafs Plyers, to take up any
Objedt, or manage it with Conveniency.

R.
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30 Of the Microfeope

R. a foft Hair Bruth, to clean the Glafies
or Specula, or apply a Drop of any Liquid
to the Ifinglas of ‘the Box O, in order to
view the Animalcula.

S. a {mall Ivory Box for Ifinglafies, to be
placed when wanted in the {mall Brafs Box
0t o

When you would view any Obje&, fecrew
the Speculum, with the Magnifier you think
beft to ufe, into the Brafs Ring I. Place your
Object either on the Needle G. in the P yers
H. on the Object-Plate M. or in the Braf
hollow Box O. as may be moft convenient,
according to the Nature and Condition of it »
then holding up your Inftrument by the
Handle P. look againft the Light, through
the magnifying Lens, and by means of the
Nut D, together with the Motion of the
Needle, by managing its lower End, the
Object may be turn’d about, raifed, or de-
prefled, brought nearer the Glfs, or put
farther from it, till you hit the true focal
Diftance, and the Light be feen refle@ed
from the Speculum ftrongly upon the Ob-
ject : by which means, it will be fhewn in
a manner {urprizingly diftin® and clear.
And for this purpofe, the Light of the Sky,
or of a Candle, will anfwer to your Satif-
faction,

This Microfcope is principally- intended
for opake Objeds, but tranfparent ones may
alfo be viewed by it : obferving only, that

when
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for Opake Objeéis. 31
when fuch come under Examination, it will
not always be proper to throw on them the
Light reflected from the Speculum : fmr the
Light tran{mitted through them meeting the
reflected Light, may, together, prr:rglucc too
great a Glare, A little Practice will teach
how to regulate both thefe Lights to good
Advantage. g

There is Reafon to expect great Difcove-
ries may be made by the Apparatus above
defcribed, as Opake Objects are a large Field,
but little hitherto examin’d, by reafon of the
oreat Difficulty in doing it.

Having given a Defcription of the feveral
Sorts of Microfcopes in ufe amongit us at
prefent, and fhewn what particular Advan-
tages may be expected from each, I {hall
proceed to inftruét the Ignorant in thele
Things, with all the Clearnefs I can, -to find
out the magnifying Powers of the Glafles
they make ufe of, and calculate how many
times they enlarge the Diameter, the Super-
ficies, and the * Cube or {olid Square of any
Object under Examination. And this, I
perfuade myfelf, will be highly fatisfactory,

* Some, perhaps, may diflike my {uppofing the Cube of an
Objeét to be magnified, fince in reality the Superficies only can
be {een: but the Neceflity of fuch a Suppofition will appear
plainly in the Progrefs of this Work, when we come to con-
fider the true Size of Microlcopical Objefts, by comparing
them with larger Bodics.
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32 The Magnifying Power of Glafes.

and induce many People to be fond of this
moft delightful and inftru&ive Study, when
the Difficulties they imagined in it are re-
moved, and they perceive it to be as eafy as
it is pleafant ; when they find themfelves
able to judge of what they fee, not by meer
random Guefs, but by certain and plain
Principles.

C H AP .oVl

ind the Maonifvine Power of Glafes
To jfind the Magnifying Po of Glaj
mﬂpfs_}'fd in Single Microfcopes.

HE Appearance of any Objec, as to

Magnitude, is according to- the Angle
it is feen under ; or, in other Words, ac=
cording to the Nearnefs it can be brought
to the Eye: for the lefs the Diftance it can
be view’d at is, the more it will appear en-
larged.

The naked Eye is unable to diftinguifh
any Objec brought exceedingly near it : but
Jooking through a convex Lens, however
near the Focus of that Lens be, there an
Obje& may be diftinétly feen : and the fmall-
er the Lens is, the nearer will be its Focus,
and in the fame Proportion the greater muft
be its magnifying Power,

From
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From thefe Principles, it is ealy to find
the Reafon, why the firft or greateft Mag-
nifiers are {o extremely minute ; and alfo to
calculate the magnifying Power of any con-
vex Lens employed fingly in a Microfcope.
For fuch as the Proportion of the natural
Sight to the Focus of the Lens is, {uch will
be its Power of magnifying, If the Focus
of a convex Lens (for Example) be at one
Inch, and the natural Sight at eight Inches,
which is the common Standard, an Obje&
may be feen through that Lens at one Inch
diftant from the Eye ; and will appear, in
its Diameter, eight times larger than to the
naked Eye. But as the Objet is magnified
every way equally, in Length, as well as
Breadth, we muft fquare this Diameter to
know really how much it appears enlarged ;
and we fhall then find, that its Superficies
is indeed magnified fixty-four times,

Again : Suppofe a convex Lens whofe
Focus is at one Tenth of an Inch diftant
from its Center : In eight Inches there are
eighty fuch Tenths of an Inch; and there-
fore 4n Object may be feen through this
Lens, eighty times nearer than it can diftin@-
ly by the naked Eye. Tt will confequently
appear eighty times longer, and eighty times
broader than it does to common Sight ; and
as cighty multiplied by eighty makes fix
thoufand and four hundred, (o many times
it really appears magnified.

D2 To
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14 The Magnifying Power of Glaffes.

To go one [’rep farther : If a convex Glafs
be {o fn*dl that its Focus is no more than
one twu‘utu,l:h of an Inch diftant; we fhall
find, that eight Inches, the common Dif-
tance of Sight, contains an hundred and fixty
of thefe twentieth Parts; and, in confe-
qucncc the Length and Ercadt} of an Ob-
ject, when feen thmu%n fuch Lens, will each
be magnified an hundred and fixty times ;
which, multiplied by an hundred and fixty,
to give the Square, will amount to twenty-
five thoufand fix hundred: and fo many
times, it is plain, the Qupf.rﬁcms of the Ob-
ject mui?t appear larger than it does to the
naked Eye at the D1 tance of eight Inches.

Therefore, in a fingle MI'EI'D fcope, to
learn the magnif}ring Power of any Glafs,
no more is neceffary than to bring it to its
true Focus ; the exa&t Place whereof will
be known, by an Object’s appearing perfect-
ly Lllﬁmu_t and fharp when placed there.
Then, with a Pair of fmall Compaffes, mea-
fure, as nearly as you can, the Diftance from
the Center of the Glafs to the Object you
was viewing, and afterwards applying the
Compaffes to any Ruler with a Diagonal
Scale of the Parts of an Inch marked on it,
you will eafily find how many Parts of an
Inch the faid Diftance is: When that is
known, compute how many times thofe
Parts Gf an Inch are contained in eight

Inches, the common Standard of Sight, and
2 that
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The Magnifying Power of Glaffes. 3§
that will give you the Number of times the
Diameter is magnified : fquaring the Dia-
meter will give you the Superficies; and if
it be an Objeét whofe Depth or whole Con-
tents you would learn, multiplving the Su-
perficies by the Diameter will fhew the Cube
or Bulk,

The Superficies of one Side only of an
Object can be feen at one View ; and to
compute how much that - is magnified is
moft commonly fufficient., But {fometimes
it is fatisfactory to know how many minute
Objects are contained in 2 larger : as, fup-
pole, for Inftance, I defire to know, how
many Animalcules would make up the Big-
nefs of a Grain of Sand: To anfwer this,
the Cube as well as the Superficies of the
Animalcules muft be taken into the Ac-
count ; as will be thewn in the next Chap-
ter.

As this Treatife is chiefly intended for
thofe who underftand but little of fueh Mat-
ters, it may neither be needlefs, nor unac-
ceptable, to give a Table of the magnifying
Powers of the convex Glafles commonly
ufed in fingle Microfcopes, according to their
different Focus : whereby, upon meafuring
what the beft Diftance from the Glafs to
view the Objet is, its Power of magnitying
the Diameter, the Superficies, and the Cube
of an Object will be found in one Line.

£ry
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36  The Magnifying Power of Glaffes,
o el .} at
See the TABLE *,

As this Table is given in round Num-
bers, it is fo clear and eafy, that I believe
whoever can but divide and multiply a few
Figures will readily underftand it.

I have taken no Notice of any Magnifier
whofe Focus is at a greater Diftance than the
half of an Inch; becaufe Glafles that mag-
nify lefs than that, may very eafily be calcu-
lated by the Rules above laid down : Nor,
when I come to the greateft Magnifiers, have
I mentioned any of a fhorter Focus than
the one hundreth part of an Inch ; fince it
15 fo difficult to grind a Lens to a Smallaefs
beyond, or even fo minute as this, that per-
haps few of my Readers may ever meet with
fuch an one. And though Globules of Glafs
may, be melted fo extremely little, as to
have their Focus at not half this Diftance,
and confequently their magnifying Powers
prodigioufly greater ; the ufe of them is fo
troublefome, and attended with fuch want
of Light, fuch Undiftin&nefs and Uncertain-
ty, that indeed they are of very little Ser-
vice,

The magnifying Powers of the Glaffes
employed in Wirson’s Pocket Microfcope,
and alfo of thofe belonging to the opake Mi-
crofcope, are to be calculated in the forego-
ing Manner. And as People will, no doubt,

be
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See the TABLE #*, Shewing how

when v

As this Table is given in round Num-
bers, it is fo clear and eafy, that I believe PSSR
whoever can but divide and multiply a few ’
Figures will readily underftand it,

I have taken no Notice of any Magnifier BRI
whofe Focus is at a greater Diftance than the
half of an Inch; becaufe Glaffes that mag-
nify lefs than that, may very eafily be calcu-
lated by the Rules above laid down : Nor,
when I come to the greateft Magnifiers, have
I mentioned any of a fhorter Focus than
the one hundreth part of an Inch ; fince it
1s {o difficult to grind a Lens to a Smallnefs
beyond, or even {o minute as this, that per-
haps few of my Readers may ever meet with
fuch an one. And though Globules of Glafs :

: : The Focut
may be melted fo extremely little, as to Glafs -
have their Focus at not half this Diftance, alaae
and confequently their magnifying Powers
prodigioufly greater ; the ufe of them is fo
troublefoine, and attended with fuch want
of Light, fuch Undiftin&nefs and Uncertain-
ty, that indeed they are of very little Ser-
Yice.,

The magnifying Powers of the Glafies
employed in Wirson’s Pocket Microfeope,
and alfo of thofe belonging to the opake Mi-
croicope, are to be calculated in the forego-
ing Manner. And as People will, no doubt, <
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To be placed after Page 36,
% A TABLE of the MAGNIFYING 'POWERS of CONVEX GLASSES
employed in SinGgLE Microscorrs, according to the Diftance of their Focus :
Calculated by the Scale of an Inch divided into an Hundred Parts:

Shewing how many times the Diameter, the Superficies, and the Cube of an Object is magnified,
when viewed through fuch Glaffes, to an Eye whofe natural Sight is at Eight Inches,
or Eight Hundred of the Hundredth Parts of an Inch.

Magnifies) Magnifies Magnifies the
the Dia-| the Super- | Cube of an Ob-
meter, | ficies, jeét,
£, or §9.) 16| 256 4,006 1
75, OF 40 l 20 400 8,000
%5, OF 30 \ 26| 676 17,576
\ }, or 20 4.0] 1,600 64,000
15 53| 2,809 148,877
14 | 571 8135249 165,193 |
l 13 61 2,728 226,981 \
52 66 4,356 287,496
ThtFoEuSof‘ i Pe 5t o 373,248 l

-l
9]
"

2aGlaat ™ OF 80 6,400 512,000 ¢ Times.

Hundred Parts of an inch:

! Q
| 9 88| 7,744 681,472
8 100| 10,000| 1,000,000
l 7 r14) £2,006 1,481,544
; 6 133| - 17,689 2,352,637
; %, T Or 5 1bojo 25,600 4,000,000 |
‘ 4 2 8,000,000
l 3 260 270;750 | 18,821,096
ll-a-’.-, or 2 | }k?Gi bc,000 | 64,000, 000
. Foal
| L 1 §oc} 640,000 | 512,000,000 {
1 The greatelt Magn EEUWENHOEK'S Cabinet of Microfcopes, prefented 1o the Royad Ssciety, has'its
Focu PAMIYV A% C3 1. at one Tavemtictd of an Inch Dilla f s Cente
mag Dian of an Obj imes, and the Sapérficier 25,600, But the gre
Single ofcopes, as they are now made, has ulually its [

EE . ! : 3 at o farther _T}II‘{:’i:.L‘&E b -.-\il L o/l o Part (:E‘
an Inch ; whereby it has a Power of enlarging the Diameter of an Objell 400, and its Superfieies 160 000 times
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The Magnifying Power of Glaffes. 37
be pleafed to know certainly what the Pow-
ers of their Glafles are, and confequently
what may be expected from them, it would
be much better if the Microfcope- Makers
would grind their Glafles according to {fome
fettled Standard, and not work by guefs, as
they ufually do at prefent, whereby no two
Sets of Magnifiers can be fuppofed exatly
alike. Such a Standard, which would afford
a very ufeful Set of Glafles, magnifying one
more than another in due Degrees, 1s, I
think, as follows.

The FOCAL DISTANCES of
Six Magnifiers for Mr. W1LsoN's
Pocker Microfcope.

Magnifies = |Magnifiesthe
E__::' the Diam. | Superficies,
fry
1) [+ or 2 | 4007 [-160,000y
3, iy OrE -E;, — 160 — 25,600
3. | Dift. of 3 E — 100 | g{—10,000| 4
“the Fo-< & 7 E > &
4. | cus at-- 16| £l— 5ol |~ 2500k
(=W
5 S5 OF 30 E 2 — 676
6.7 L% or co b=—=i16) |—— 256J
D4 The




38 The Magnifying Power of Glaffes.

The FOCAL DISTANCES of
Four Magnifiers for the Microfcope
Jor Opake Objelts,

" 160 Pts. of | Magnifies Magnifies the

g: anlInch. | the Diam. | Superficies,

1.9 r 8 | — 100y ———-IG,{‘DD]

a. I Dift. ﬂff oy OF 30 | ——26 l 7 |— 676 | &
Lthe Fo-< \ & b=

3. | cusat--- ; T5s OF 60 | g | & [——— 169 l =

4. J .\ 1 Inch, | =— 8/ ———-—ﬂ.‘r!

The magnifying Power of the Solar Mi-
crofcope muft be calculated in fomewhat a
different Manner. For here, the Difference
between the Focus of the Magnifier, and
the Diftance of the Skreen, or Sheet where-
on the Image of an Object is caft, is the Pro-
portion of its being magnified. “Suppofe, for
Inftahce, the Lens made ufe of has its Focus
at half an Inch, and the Skreen be placed
at the Diftance of five Feet : The Object
will then appear enlarged in the Proportion
of five Feet to half an Inch : And as in five
Feet there are one hundred and twenty half
Inches, the Diameter will be magnified one
hundred and twenty times, which multi-
plied by one hundred and twenty, thews the
Superficies to be magnified fourteen thou-
fand and four hundred times: and by put-

ting
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The Magnifying Power of Glaffes. 39

ting the Skreen at farther Diftances, you
may magnify your Object to almoft what
Size you pleafe. But T would advife all
who ufe this Sort of Microfcope, to re-
gard Diftinctnefs more than Bignefs, and
lace the Skreen juft at that Diftance where
the Object is feen moft fharp and clear.

C-H A P. IX.

Of the magnifying Power of Glaffes in the
double Microfcope.

puting the magnifying Power of our
uble Microfcope, as I have done of the
fingle ones : but a Calculation of the Powers
of three combined Glafles, would appear fo
intricate and unintelligible to People unac-
quainted with Optics, (for whole Service
chiefly I intend this Treatife) that I believe
they will readily excufe my perplexing them
with it : and as for the learned in that Sci-
ence, they probably will be better pleafed to
calculate for themfelves,

The double refleéting Microfcope, defcri-
bed p. 16. is the only Inftrument at prefent
made amongft us for this Purpofe, wherein
fuch a Combination of Glaffes is employed.
Here, indeed, the magnifying Power of the

Objett-

J Should now fhew the Method of com-
2




40 The Size of Objeés

Object-Lens is greatly increafed by the Ad-
dition of two Eye-glaffes; but as no Object-
Lens can be ufed with them of fo minute a
Diameter, or that magnifies of itfelf near {o
much as the Lenfes we can ufe alone, upon
the whole, the Glafles of this double Micro-
{cope magnify little or nothing more than
thofe of Mr. WiLson’s fingle one. And
the fame Table which {hews the Powers of
the Glaffes belonging to that Microfcope,
may ferve for thefe alfo. - For the firft Glafs,
fecond Glafs, &c. of either Microfcope mag-
nify pretty much alike; and the chief Ad-
vantage arifing from a Combination of Glaf-
fes, is, the fight of a larger Field or Portion
of an Objec, magnified in the fame Degree.

—— =

CrH AP X

To find out the real Size of Objecls feen
by Microfcopes.

H O’ by the preceding Directions the
magnifying Powers of Micraofcope-

Glaffes may eafily be underftoed, it will flill
remain uncertain, (if the Objeéts we examine
are exceedingly minute) what the real Big-
nefs of them is, For though we may know
they are magnified fo many thoufand Times,
we can make by that Knowledge but a very

imperfect Computation of their natural and
true
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view'd by Microfcopes. 41
¢rue Size ; nor can we, indeed, come to any
certain Conclufion as to that, but by the
Mediation of fome larger Object, whofe
Dimenfions we really know. For as Bulk
itfelf is meerly comparative, the only Way
we can judge of the Bignefs of any thing, is,
by comparing it with fomething elfe; and
finding out how many times the leffer is
contained in the larger Body. To do this
in Microfeopical Objects, feveral ingenious
Methods having been contrived ; of which,
fuch as are come to my Knowledge, and
are plain and practicable, I fhall lay before
the Reader.

Mr. LEeuwENHOEKS Way of comput-
ing the Size of Salts in Fluids, of the Ani-
malcules in Semine mafculino, in Pepper-
Water, &c. was by comparing them with
the Bignefs of a f Grain of Sand ; and his
Calculations were made in the following
Manner.

1 N. B. It is proper to inform the Reader, that where-
ever, in this Treatife, Microfcopical Objefls are compared
with a Grain of Sand, which commonly was the Mealure
Mr. LesvwEnnoex made ule of, we muaft underftand it to
mean a Grain of coarfe Sea-Sand (ulvally called Sconring.
Sand) which is equal in BigneR to feveral Grains of our
common Inland Hewfe-Sand, or Writing-Sand : But to make
our Caleulations fill more certain, we muft fuppofe them of
fuch a Size, that an Hundred of them, placed in a Row,
fhall extend an Inch in Length.

He
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42 The Size of Objects

He view’d through his Microfcope a fin-
gle 4 Grain of Sand, which we’ll fuppofe to
be magnified as the round Figure ABCD.
Then obferving an Animalcule fwimming,
or running acrofs it, or coming ‘mear i,
(which we’ll imagine to be of the Size 1.)
confidering and meafuring this by his Eye,
he concludes, that the Diameter of this Ani-
malcule is lefs, by a twelfth Part, than the
Diameter of the Grain of Sand : confe-
quently, according to the common Rules,
the Superficies of the Grain of Sand is one
hundred forty four times, and the whole
Contents thereof one thoufand feven hun-
dred and twenty eight times larger than this
Animalcule.

Suppofe, again, that he fees among thefe
another and {maller Species of Animalcules ;
one of which [2.] he likewife meafures with
his Eye, by the help of a good Microfcope ;
and computes its Diameter to be five times,
but, to be within compafs, he reckons it
only four times lefs than the former Animal-
cule 1. According then to the foregoing
Rules, the Diameter of this will be fixteen,
and the whole Bulk fixty-four times lefs
than the Animalcule 1.

If farther, upon a nicer View, he difco-
vers a third fort of Animalcule [3.] fo ex-

+ Vide LEcvwexn. Experim. & Contempl. Tom. IV.
pag. z3.

ceedingly
)
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view'd by Microfcopes. 43

ceedingly minute, that, examining it in the

former Manner, he concludes that the Dia-
meter thereof is ten times fmaller than the
fecond fort: it will then follow, that a
thoufand of thefe are but equal 1n Bignefs
to one of that fecond fort.

The firft fort multiplied by the fecond,
and the fecond by the third, will plainly de-
monftrate how many of this third and mi-
nuteft fort are requifite to make up the
Bulk of a fingle Grain of Sand : the Procefs
of which is as follows.

Firft fort, 1. whofe Diameter is lefs
than that of a Grain of Sand,
12 times
12

144
Of the firft fort, 1,728 in a Grain of Sand.

e

Second fort, 2. whofe Diameter is lefs than
that of the firft {ort,

4 times

4

pe—

16
4

[

64 in one of the firft fort.

Third




44 The Size of Objedts

Third fort, 3. whofe Diameter is lefs than
than that of the fecond fort,
10 times
10
i fele)
i0

e

10co 1n one of the 2d fort.

1728 of the firft fort in a Gr. of Sand.
64 of the 2d fortin one of the firft.
6g12
10368
110,592 of the 2d fort in a Gr. of Sand.
1000 of the 3d fort in 1 of the 2d.

110,592,000 of the 3d fort in a Gr, of Sand.

After this manner, the comparative Size
of all forts of Objects may very eafily be
computed, only fubftituting (for fuch as are
lefs minute) a {mall Seed, or fome other
Body whofe Size we are well acquainted
with, in the room of a Grain of Sand.
And, particularly, by the Solar Microfeope,
our Calculaticns may be made with great
Certainty ; fince the Image of the Object

1 enquired
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wrewed by Microfcopes. 43
enquired after, and of the Grain of Sand,
the {fmall Seed, or whatever elfe is thought
proper to compare with it, may be really
meafured by a Ruler, or a Pair of Compafies,
and the Difference of their Diameters moft
exactly found.

The Method Mr. Hook E made ufe of, to
know how much an Objeét appears magni-
fied, I fhall give in his own Words,--—---
<« Having (fays he) reéified the Microfcope,
“ to fee the defired Object through it very
« diftin@tly ; at the fame time that I look
<« wpon the Object through the Glafs with
« one Eye, 1 look upon other Objelts at
« the fame Diftance with my other bare
¢« Bye: by which'means I am able, by the
“« Help of a Ruler divided into Inches and
¢ fimall Parts, and laid on the Pedefial of
¢ the Microfcope, to caft as it were the
<¢ magnified Appearance of the Object upon
« the Ruler, and thereby exatly to mea-
« fure the Diameter it appears of through
¢« the Glafs; which being compared with
« the Diameter it appears of to the naked
“ Eye, will eafily afford the Quantity of its
“ being magnified.”---This, for Multitudes
of Objeds, is a ready and good Way ; and 1
can declare from my own Experience, that
a little Practice will render it exceeding eafy
and pleafant.

Another very curious Way for this Pur-
pofe, is defcribed by theingenious Dr, Jurin,

n
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46 The Size of Obyelis

in the 45th Page of his Phyfico-mathematical
Difertations ; the Manner whereof is thus :
Wind a Piece of the fineft Silver Wire you can
get a great many times about a Pin, or fome
other fuch flender Body, fo clofely ‘as to
leave no Interval between the Wire-Threads ;
to be certain of which they muft be carefully
examined with a Glafs.. Then, with the
Points of a fmall Pair of Compafles, meafure
exadtly what Length of the Pin the Wire
covers : and applying the Compafles with that
Meafure to a diagonal Seale of Inches, you'll
find how much itas : after which, by count=
ing the Number of Wire-Rounds contain'd
in that Length, you'll eafily difcover the real
Thicknefs of the fingle Wire, 'This being
known, cut it into very fmall Pieces, and
when you examine an Object, if it be opake,
ftrew fome of thefe Wires upon it ; if trani-
parent, under it ; and with your Eye com-
pare the Parts of the Object with the Thick-
nefs of fuch Bits of Wire as lye faireft to
your View,

By this Method Dr. JuR 1 obferved, that
four Globules of human Blood would gene-
rally cover the Breadth of a- Wire, which
he had found to be ,z.th Part of an Inch;
and confequently that the Diameter of a fin-
gle Globule was ..r th Part of an Inch.
Which was alfo confirmed by Mr.Leeu-
w E NHOEK sObfervations upon human Blood,
made with a Piece of the fame Wire, fent

1o




viewed by Microféopes. 47

1) to him by Dr. Jurin. Vide Philofoph. Tran/,
i Numb. 377. _ 1
n Mr. MAarTIN, in his Optics, gives ano-
e ther Way, {uﬂmu]tiy eafy and zc:uh,r on all ;
to Occafions. On a circular Piece of Glafs,
33 let a Number of parallel Lines be drawn
ly carefully with the fine Point of a Diamond,
e at the Diftance of one fortieth Part of an
re Inch from each other. If this be placed in
ré the Focus of the Eye-glafs of a Microfcope,
at the Image of the Dbhi will be feen upon
i thefe mes, and the Parts thereof may be
ta compared with the Intervals, ulirmh}r its
'd true Magnitude, or Dim nimnq may be ve=
al Iy m:ml;,r known : for the Intervals of thefe
18 Lines, though fcarce difcernable to the naked
d Eye, appear very large through the Micro-
e, fcope. A Contrivance of this Kind may
i alfo be invented for fuch Microfcopes, as a
1= Glafs cannot be apply’d to in the above man-=
lez ner, by placing it under or behind the Ob-
to _]ui which will anfwer the fame Purpofe.
Hereby it will be eafy to find what Pr{.-
it portion an Object, or any Part thereof, bears
eL to an Interval bettween two Lines, and then
ch determine it in Parts of an Inch: for if the
v Width of an Object appears juft one Interval,
i we thall know it to be juft one forticth Part
e of an Inch ; if balf an Interval, the eightieth ;
s if a Q-.nrtnd of an Interval, the one hundred
d, and fixtieth ; if one fifth, only the two hun-
0t dredth Part of an Inch,
to E Dr,




48 The Area of Objeéls.

Dr. 8mrTu has an Invention akin to
this, for taking exac Draughts of Objecis,
viewed in double Microfcopes ; for he ad-
vifes, to get a Lattice made with {fmall Silver
Wires, or fmall Squares drawn upon a plain
Glafs by the Strokes of a Diamond, and
to put it into the Place of the Image
form’d by the Obje@t-Glas. Then, by
transferring the Parts of the Obje& feen in
the Squares of the Glas or Lattice upon fi-
milar correfponding Squares drawn ‘on Pa-
per, the Picture thereof may be exactly taken.

There are fome other forts of Microme-
ters, or! Tnventions for meafuring the {mall
Objeéts feen in Microfcopes; but as they are
more complex and difficult, I {hall not fwell
this Volume with them,

C H AP X,
Of the Arca or Portion of an Obje& feen,

P "HE vifible Area, Field of View, or
Portion of any Object feen through-a
Microfcope, is in Proportion to the Diameter
and Area of the Lens made ufe of, and its
Power of magnifying, and may be thereby
determined : fince, if the Lens is extreamly
Amall, it magnifies a great deal, and, con-
fequently, a very minute Portion only of an
Objed
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The Area of Objeéts. 49

Obje&t can be diftinguithed through it. For
which Reafon the greateft Magnifiers never
thould be employed but for the moft minute
Objeéts.-----This Confideration will dire&
how to fuit the Magnifiers to the Size of
the Objeéts to be examined, which is of the
utmoft Confequence in Microfcopical Ob-
{fervations ; and may ferve to reify the Mi.
ftake of Abundance of People unexperi-
enced in Glafles, who, upon feeing a Mite
or a Loufe greatlgr magnified, are apt to cry
out, with much Surprize, O that we had a
Cricket, a Frog, or fome other Creature ;
how finely that would appear ! Whereas, in
truth, fuch large Objeés would intirely cover
the Lens, and could not be feen at all,

Microfcopes very happily affift us when
Objects are fo fmall as to evade our Sight ;
but it would be trifling and unneceflary to
employ them on fuch large Things as we can
fee without their Help.

I fhall not trouble the Unfkilful with per-
plexing Calculations about the Area or Field
of Objects feen by each Magnifier, but give
this thort Rule in general, ‘that it differs not
greatly from the Size of the Lens made ufe
of, and that the Whole of any Objeét, much
beyond that Size, cannot conveniently be
viewed through it.

There'is fome Difference, as to the vifible
Area of an Obje&, between fingle and double
Microfcopes ; for the double thew a larger

E 2 Portion
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50 Of Obielts in general.

Portion of it than the fingle, tho' magnified
as much.

Having, fhewn the Structure and Powers
of Microfcopes, I proceed now to defcribe
the Manner of chufing, preparing, and ap-
plying Objects to them,

C H AP, XL
Of Obje@s in general,

PRopcr Objects to be examined by Micro-
fcopes, are, (as Mr, HookE very judi-
cioufly diftinguithes) ““ exceeding finall Bodies,
‘s exceeding fmall Pores, or exceeding fmall
¢ Motions.”

Exceeding, fmall Bodies, muft either be
the Parts of larger Bodies: or Things, the
Whole whereof is exceedingly minute ; fuch
as: fmall Seeds, Infects, Sands, Salts, &c.

Exceeding {mall Pores, are the Interftices
between the folid Parts of Bodies, as in Stones,
Minerals, Shells, &¢. or the Mouths of mi-
nute Veflels, {uch as the Air-Veflels ih Vege-
tables, the Pores in the Skin, Bones, &¢. of
Animals,

Exceeding {mall Motions, are the Move-
ments of the feveral Parts or Members of
minute Animals, or the Motion of the Fluids
i contained
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Of Objedts in general, 51
¢ontained ‘either “in' animal or vegetable
Bodies.

Under one or other of thefe three Heads
almoft every thing around us affords Matter of
Examination, and may conduce both to our
Amufement and Inftruction ; as I hope more
particularly to thew.

Many, even of thofe who have purchas'd
Microfcopes, are fo litle acquainted with
their general and extenfive Ufcfulnefs, and {o
much at a Lofs for Objes to examine by
them ; that after diverting themfelves and
their Friends, fome few times, with what
they find in the Sliders bought with them,
or two or three more common Things, the
Microfcopes are laid afide as of little farther
Value : and, a Suppofition that this muft be
the Cafe, prevents many others from buying
them ; whereas, among all the Inventions
that ever appeared ‘in"'the World, none can
perhaps be found o conftantly capable of en-
tertaining, improving, and fatisfying the Mind
of Man.---To evince this, and excite thole
whofe Time and Circumftances permit, to
this delightful Study, is the Intention of my
Writing ; and, as Curiofity, the univerfal Paf-
fion of Mankind, may this Way 'continually
be gratified, I hope I hall not write in vain.
And if T can hereby induce any to pafs thole
leifure Hours agreeably and ufefully, in con~
templating the Wonders of the Creation,

E3 which
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52 Of examining Objells.

which otherwife would be fpent in tirefome
Idlenefs, or, perhaps, fome fafhionable and
expenfive Vice, T fhall think thefe Sheets
very happily beftowed.

CHAP. XIIL
- Of examining Objedts,

N Examination of Objeéts, in order to
difcover Truth, requires a great deal

‘of Attention, Care, and Patience, together

with fome confiderable Skill ‘and Dexterit

(to be acquired by Praétice chiefly) in the
preparing, managing, and applying them to
the Microfcope. What  little Knowledge in
thefe Matters I may have gained, either
from the Accounts of others, or my ‘own
Experience, after ‘being  converfant ‘many
Years therein, I fhall readily communicate :
in hopes my Pains may clear the Way to
Difcoveries that will prove of Confequence
to the World, and render this Study both
defirable and eafy.

When any Object comes to be examined,
the Size, the Contexture, and Nature of it
thould be duly confidered ; in order to apply
it to fuch ‘Glaffes and in fuch a Manner as
may thew it beft.  The firft’ Step towards
this, conftantly fhould be, to view it through

a Mag-
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Of examining Objets. 53
a Magpifier that can take in the Whole at
once : for by obferving how the Parts lie as
to one another; we fhall find it much eafier
to examine and judge of them feparately, if
there be occafion.---After having made our-
felves acquainted with the Form of theWhole,
we may divide it as we pleafe, and the
{maller the Parts into which it is divided, the
greater muft be the Magnifiers wherewith to
view them,

The Tranfparency or Opakenefs of an
Object-muit alfo be well regarded, and the
Glafics made ufe of, muft be accordingly
fuited thereto ; for a tranfparent Object will
bear a much greater Magnifier than one that
is opake ; fince  the Nearnefs a Glafs that
magnifies much muft be placed at, una-
voidably darkens an opake Object, and pre-
vents its being feen, unlefs by the Microfcope
on purpofe for fuch Subjects, defcribed pag:
27. Moft Objeéts, however, become tranfpa~
rent by being divided into extreamly thin or
minute Parts. Contrivance therefore is ne-
ceffary, to reduce them into fuch Thinnefs or
Smalinefs, as may render them moft fit for
Examination,

The Nature of the Object, whether it be
alive or dead, a Solid ar a Fluid, an Ani~
mal, a Vegetable, or a mineral Subftance,
muft likewife be confidered, and all the
Circumitances of it attended to, that we may
apply it in the moft convenient Manner, - If

E 4 it
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54 Qf examining Objeéts.
it,be a living Animal, care muft be taken to
fqueeze, hurt, or difcompofe it as little as
offible, that, its right Form, Pofture and
Temper may be difcovered. - If a Fluid, and
too thick, it muft be thinned with Water :
if too thin, we fhould let fome of its watery
Parts evaporate.  Some Subftances are fitteft
for Oblervation when dry, others again when
moiftened ; fome when freth, and fome after
being kept a while,

Light is the next Thing to be taken dare
of, for on this the Truth, of all our, Examina-
tion depends ; and a very little Experience
will thew, how different Objeéts appear in
one Pofition and, Kind of it; to what they
do in another, So that we {fhould turn them
every Way, and view them in every Degree
of Light, from Brightnefs even to Obfcurity ;
and in all Pofitions to each Degree ; till we
are certain of their true Form, and that we
are not deceived: . For, as Mr.  HookEg
fays, in many Objecls it is very difficult to
diftinguifh. between a Prominency and a
Depreflion ; between a Shadow and a black
otain ; and m Colour, between a Reflection
and a Whitenefs.. The Eye of a Fly, for
Example,in one Kind of Light, appears like
a Lattice dnlled through with Abundance
pf Holes : in the Sun-fhine, like a Surface
covered with golden Nails : in one Pofition,
like a Surface covered with Pyramids; : in

another
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Of examining Objecls, 13
another with Cones, and in other Pofitions of
quite other Shapes.

The Degree of Light muft be duly fuit-
ed to the Obje& ; which, 'if dark, will be
feen beft in a full and firong Light; but if
very tranfparent, the Light {hould be propor-
tionably weak : for which Reafon there’s a
Contrivance, both in the fingle and double
Microfcope, to cut off abundance of its Rays,
when fuch tranfparent Objecls are examined
by the greateft Magnifiers.

The Light of a Candle, for'many Objedts,
and efpecially fuch as are exceedingly minute
and tranfparent, is preferable to' Day-light;
and for others Day-light is beft: I mean the
Light of a bright Cloud. ' As for Sun-fhine,
it is refleCted’ from Objeéts with fo much
Glare, and exhibits fuch' gaudy Colours,
that nothing can be'determined by it with
Certainty : and therefore it’s to be accounted
the worit Light that can be had.

This Opinion of ' Sun-thine muft not,
however, be extended to 'the Solar Miro-
fcope, which cannot be ufed to Advantage
without its ‘brighteft Light s for, in that
Way, we fee not the Object itfelf whereon
the Sun-fhine is caft, but only the Image or
Shadow of it exhibited vpon a Skreen j 'and,
therefore, no' Confufion can arife by ‘the
zlaring Reflection of  the Sun’s Rays from
the Object to the Eye, which is the Cafe in
other Microfcopes.  But then, in that Solar

Way,




§6 Of preparing and applying Obje&s.
Way, we muft reft contented with viewing
the true Form and Shape of an Objeé&, with-
out expecting to find its natural Colour, fince
po Shadow can poffibly wear the Colours of
the Body it reprefenis.

E:H-A P X3V,
Of preparing and applying Objes.

OST Objedts require fome Manage-
ment, in order to bring them proper-
ly betore the Glafles.-==-If they are flat and
tranfparent, and fuch as will not be injured
by Preflure, the beft Method is to inclofe
them- in Sliders; between two Muféovy Talcs
or Iinglafs. . This' Way, the Feathers of
Butterﬂxes, the Scales of  Fifhes, the Farinz
of Flowers, &¢. the feveral Parts, and even
whole. . Bodies of - minute: Infects, and a
thoufand  other "Things,  may wvery conve-
niently be-preferved.  Every curious Obferver
will 'therefore have them always ready to
recelve any accidental Object, and fecure it
for future Examination : and a Dozen or
two -of - thefe Sliders, judicioufly furnifhed,
are a fine natural Hiltory, where we may
read delightful Leflons of the high Perfetion
of God’s Works, and his Wifdom in their
Contrivance,
In ‘making a Colle€tion of Objelts, the
Sliders fhould not be filled promifcuouily,
but
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Of preparing and applying Objects! 57
Hut Care taken to fort the Objects according
to their Size and Tranfparency : in fuch'man-
ner, that none be put together in the
@ame Slider, but what may properly be ex=
amined by the fame Magnifier : and ‘then
the Slider {hould be marked with the Num-
ber of the Magnifier its Objects are fittelt
for : that is, the moft tranfparent, or mi-
nuteft Objeéts of all, which require the firft
Magnifier to view them by, fhould be pla-
ced in a Slider, or Sliders marked with Num-
ber I. Thofe of the mext Degree in Sliders
marked with Number II. and (o of the reft.
This Method will fave abundance of Time
and Trouble in fhifting the Magnifiers,
which, without fuch Sortment, muft perhaps
be done two or three Times in overlooking
a fingle Slider *. The Numbers marked up-
on the Sliders will likewife prevent our being
at any Lofs what Glafs to apply to each.
Small living Obje&s, fuch as Lice, Fleas,
Gnats, fmall Bugs, minute Spiders, Mites,
&c. may be placed between thefe Talcs,
without killing or hurting them, if care be
taken wot to prefs down the Brafs Rings
that ' keep in the Talcs : and will remain a~

* In placing your Objects in Sliders, a convex Glafs of
about an Inch Focus, to hold in the Hand, and thereby
adjuft them properly between the Tales, before you- faften
them down with the Brafs Rings, will be found very con-

+ ‘yenient,

live
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live' ‘even 'Weeks ‘in this Manner, But if
they are larger than to be treated thus, either
put them in a Slider with concave Glaffes,
intended for that Ufe, and defcribed pag. 10.
or in the Cell 'pag. 19. or elfe examine them
ftuck on the Pin, or held between the Ply-
ers ; cither of which Ways they may be
viewed at pleafure,

If Fluids come under Examination, to
difcover the Animalculesthat may bein them,
take up a fmall Drop with your Pen or Hair-
pencil, and place it on ‘a fingle Hinglafs,
(which you fhould have in -a Slider ready)
or elfe in one of the little concave Glafles,
and {o apply it.  But it cafe, upon viewing
it, you find, as often happens, the Animal-
cules fwarming together, and fo exceedingly
numerous, that running continually over one
another, their Kindsand real Form cannot be
known ; fome Part of the Drop muft be
taken off the Glafs, and then'a little fair
Water put to the reft, will make them fe-
parate, and fhew them diftin&t and well,
And this Mixture of Water is particularly
requifite in viewing the Semen Mafculinum
of all Creatures : for the Animalcules therein
contained are fo unconceiveably minute, and
yet crowded together in fuch infinite Num-
bers, ‘that unlefs it be' diluted a great deal,
they cannot be fufficiently feparated to diftin-
guifh their true-Shape,

But,
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But, if we view  a Fluid, to find,what
Salts it may have in.it, a Method quite con=
trary to the foregoing muit be employed :
for, then, the Fluid muft be fuffered to e-
vaporate, that the Salts being left behind up~
on the Glafs, may more eafily be examined.

Another, and indeed the moft curious
Way of examining Fluids, is, by applying
them to the Microfcope, in exceedingly
fmall capillary Tubes made of the thinneft
Glafs poffible, ' This was Mr. LEEUWEN-
mork’s Method for difcovering, the Shapes
of Salts floating in Vinegar, Wine, and {eve-
ral other Liquors ; and fuch Tubes {hould be
always ready to ufe as occafion requires.

For the Circulation of the Blood, Frogs,
Newts, or Fifhes, are commonly. made ufe
of ; and there are Glafs Tubes in the fingle
Microfcope, and a Fifh-pan as well as T'ubes
in the double one, on purpofe to confine
thefe Creatures, and bring the proper Parts
of them to view: which, in Newts and
Fifhes, are the Tails, and in Frogs the fine
filmy Membrane between the Toes of the
hinder Legs. . Thongh, if we can contrive
to faften down the Creature, and bring our
Object to the Magnifier, the Circulation can-
not poflibly be feen fo plainly any where, . as
in,the Mefentery, or thin tranfparent, Mem-~
brane that joins the Guts together ; and this
Part, by pulling out the Gut a little, may
cafily be adjufted to the Magnifier,

' To




66 Of preparing and applying Objells.

To diffeét minute Infeéts, as Fleas, Lice,
Gnoats, Mites, &¢. and view their internal
Struture, requires a great deal of Patience
and Dexterity : yet even this may be done,
in a very fatisfactory Manner, by means of
a fine Lancet and Needle, if they are placed
in a Drop of Water: for their Parts will
then be feparated with Eafe, and lie fair be-
fore the Microfcope, fo that the Stomach and
other Bowels may plainly be diftinguifhed
and examined,

We fhould always have ready for this Pur-
pofe little Slips of Glafs about the Bignefs
nefs of a Slider, to place Objeéts on, oc-
calionally ; fome of which Slips fhould be
made of green, blew, and other different co-
loured Glafs ; many Obje&ts being much
more diftingnifthable when placed on one
Colour than on another. We fhould like-
wife be provided with Glafs-Tubes of all
Sizes, from the fineft Capillaries that can be
blown, to a Bore of half an Inch Diameter.

I believe there is no better Way of pre-
{ferving tranfparent Objects in general, than
by placing them between clear Ifinglafs in
Sliders : But opake Bodies, fuch as Seeds,
Sands, ‘Woods, &¢. require different Ma-
nagement ; and a Collection of them fhould
be prepared in the following Manner.

Cut Cards into fmall Slips, about half an
Inch in Length, and the Tenth of an Inch
broad : wet them half their Length with a

ftrong
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Of preparing and applying Objets. 61
ftrong but very tranfparent Gum-water, and
with that ftick on your Object. As the Spots
of Cards are red and black, by making yeur
Slips of fuch Spots you will obtain a Contrafk
to Objeds of almoft any Colour: and by
fixing black Things on the white, ‘white on
the black, blue or green on the red or white,
and all other coloured Objects on Slips moft

_contrary to themfelves, they will be fhewn
to the beft Advantage. Thefe Slips are in-
tended chiefly for the new-invented Micro-
feope for opake Objects, to be applied between
the Nippers: but they will be alfo proper
for any other Microfcope that can {hew opake
Bodies. A little fquare Box fhould be con=-
trived to keep thefe Skips in, with a Num-
ber of very ihallow Holes juft big enough
to hold them., If fuch Holes were cut
through Pieces of that Paftboard Covers of
Books are made of] exaétly fitted to the Box,
and a Paper was pafted on one Side of each
to ferve for a Bottom to it, three or four
fuch Paftboards ftored with Objets might
lye upon one another in the fame Box, and
contain an hundred or more of Slips with Ob-
jeéls faftened on them, always ready for Ex-
amination. It will not be found amifs to
provide fome Slips larger than others, for
the Reception of different fized Objects :
But the Pattern hereto annexed (Plate VI.)

will

L




2 Cautions in viewing Objeés,
will better explain my Meaning *. The Box

fhould likewife be furnithed with a Pair of
Plyers, to take up and adjuit the Slips.

————

€ AP, . XV..

Cautions in viewing Obje&s.

BEW&TE of determining and declaring your

Opinion fuddenly on any Object ; for
Imagination often gets the Start of Judg-
‘Il‘lE!"lt and makes People believe they fec
Things, which better Obfervations will con-
vince them could not poffibly be feen : there-
fore aflert nothing till after repeated Experi-
ments and Examinations in all Lights and in
all Pofitions.

When you employ the Microfcope, thake
off all Prejudice, nor harbour any favourite
Opintons ; for, if you do, ’tis not unlikely
Fancy will betray you into Error, and make
you think you fee ‘what you would with to
fee.

Remember that Truth alone is the Mat-
ter you are in fearch after ; and if you have
been miftaken, let not Vanity feduce you to
perfift in your Miftake,

- ST P

* Mr. Curr, in Fleei-fireer, has already made fome
Boxes after this Pattern, which prove very convenient: He
_likewife malkes and {ells all the Micrafiape; with their Appa-

rafuws mentioned in this Treatile,
1} -f"-.
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Cautions in viewing Objets. 63

Pafs no Judgment vpon Things over-ex-
tended by Force, or contratted by Drynefs,
or inany Manner out of their natural State,
without making fuitable Allowances.

There is no Advantage in examining any
Object with a greater Magpifier than what
thews the fame diftin&tly ; and therefore, if
you can {ee it well with the third or fourth
Glafs, never ufe the firft or fecond ; for the
lefs a Glafs magnifies, the better Light you’ll
have, the eafier you can manage the Object,
and the clearer it will appear. .

It is much to be doubted, whether the
true Colours of Obje(is are to be judged of,
when feen through the greateft Magnifiers :
for as the Pores or Interftices of an Object
muft be enlarged according to the magnify-
ing Power of the Glafs made ufe of, and the
component Particles of Matter muft by the
fame means appear feparated many Thou-
fands of times farther afunder than they do
to the naked Eye, their RefleGtions of the
Rays of Light will probably be different, and
exhibit different Colours, And, indeed, the
Variety of Colouring fome Obje@s appear
dreft in, may ferve as a Proof of this.

The Motions of living Creatures them-
felves, or of the Fluids contained within
them, as feen through the Microfcope, are
likewife not to be determined without due
Confideration : for as the moving Body and
the Space wherein it moves are magnified, the

F Motion




64 Cautions in viewing Objells.
Motion muft probably be fo too. And there-
fore, that Rapidity, wherewith the Blood
feems to pafs along through the Vefiels of
fmall Animals, muft be judged of according-
ly. Suppofe, for Inftance, a Horfe and a
Moufe move their Limbs exactly at the fame
Moment of Time : if the Horfe runs a Mile
while the Moufe runs fifty Yards (tho’ the
Number of Steps are in both the fame) we
fhall readily, I believe, allow the Hotfe's Mo-
tion to be fwifteft. The Motion of a Mite
viewed through a Microfcope, or feen by the
naked Eye, is, perhaps, not much lefs dif-
ferent,

Some People have made falfe Pretences and
ridiculous Boafts, of feeing, by their Glaffes,
the Atoms of Eprcurus, the fubtile Mat-
ter of Des CARTES, the® Effluvia of Bodies,
the Emanations from the Stars, and other
fuch like Impofiibilities : But let no ingeni-
ous and honeft Obferver give Credit to thefe
romantic Stories, or mifpend his Time, and
bewilder his Brains, in following fuch idle
Imaginations, when there lies before him an
Infinity of real Objecs, that may be examin’'d
with Eafe, Profit, and Delight.

* Dr. Hicumone pretends, that the Efluvia of the
Loadftone have been feen by Glaffes, iffuing from it in the
Form of a Mift : And all the reft of the above Extravagan-
ces have been boafted of by others. Fid. LEEuwEN. Are.
Nat. Tom, ii. Part u. pag. 548. :

The
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MICROSCOPE
Made Eafy, &.

PART IL

Feoam AV IN G defcribed the moft ufe-

"!] ful Kinds of M1CROSCOPES

of GL AssEs, and the real Size of OBJECTS ;
taught the Ways of preparing, examining,
and preferving OBJECTS; and given proper
Cautions in our judging of what we view ;
I come now to the Seconp PART of my
Defign, which is, to thew what furprizing
Difcoveries have been already made by the
Microscore, with ufeful Reflec?ions on
them: and alfo to fet forth a great Variety
of new Experiments and Obfervations, point-
ing out many uncommon Subjeéls for the Ex-
amination of the Curious,

S CHAP.
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G AR A
Of the AN1MALCULES in Fluids,

H E {malleft living Creatures yet known

are the Animalcules in Fluids : where-
of many Kinds have been difcovered by the
Microfcope, of fuch an exceeding Minute-
nefs, that a Million of them would not e-
qual the Bignefs of a large Grain of Sand ;
and, it is probable, there may be numberlefs
Species of a Size miuch lefs than thefe, It is
alfo likely, that there are as many, or even
more Kinds of thefe Favifibles (if I may ufe
the Term) than of thofe whofe Size is difcern-
able by the naked Eye.  Hére, ‘theréfore, is
abundance of Scope for Enquiry and Admi-
ration, fince every Drop of Water, or other
Liquor, (excepting Oils and'Spirits) either
does already, ot, upon ftanding expofed a
few Days, will be full of livihg Creatures,
of various Sizes and Forms. -Some kinds of
thefe Animalcules feem to'be really Fith, and
are natural Inhabitants of the Water all
their Lives:- others live thére but occafion-
ally, in the manner of -Gnats, which, from
Eggs dropped by their Parentsiin the Water,
become {wimming Animals'; but, after a
while, fhed their Skins, ‘appear in a Form

that bears no Refemblance to what they wore
: before,
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Of the Animaleules in Fluids. 69
before, take Wing, and turn Creatures of
the Air.

We may thus account how Water where-
in Pepper, Hay, Oats, Wheat, or other vege-
table Subffances are infufed, will foon be-
come full of Life : for thefe minute and in-
vifible little Flies, which are every where
hovering in the Air, and feeking Places to
depofit their Eggs, when a ¥ luid offers well
fiored with proper Nourithment for their
future Offspring, may be fuppoled to refort
to it in Swarms, and lay their Eggs there.
Thefe Eggs being foon hatched, the Infant
Brood {wim about and live happily in the
Fluid ; till grown to their ftated Size, they,
in due Time, change their Forms, employ
their Wings, and fly away.

The Truth of this I have often experien-
ced : for after obferving fome Kinds of Ani-
malcules in feveral Fluids to be grown to a
certain’ Bignefs, on a fudden I have found
them all gone away, and only a much fmal-
ler, and confequently a younger Race of the
fame Kinds remaining ; which alfo, when
grown to a like Size, have foon afterin the
{fame Manner been gone too. Befides, if
the Infufion be covered, tho with a Muf-
lin or fine Lawn, I have eonftantly found
that-few Animalcules will be produced there-
in ; but upon taking off the Cover, in a few
Days it will be full of Life; which fcems to
prove, that the Eggs whence thefe Animal-

E 4 cules
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70 Of the Animalcules in Fluids.

cules come, mutft either be depofited by their
own Parents, as I above fuppofe, or be
brought along with the Air. And, indeed,
both thefe Ways may pofiibly be : for
as the Eggs of fuch minute Creatures are
lighter than Air, Millions of them may con-
tinually float therein, and, being wafted
every where indifferently, may perith in
places unfuitable to their Nature, but hatch
and thrive when they happen to be lodged
n a proper Nidus for them. Some People
imagine, that the Eggs of thefe little Crea-
tures are lodged in the Pepper, Hay, or what-
ever elfe is put into the Water : but, were it
{o, I cannot think a thin Covering of Lawn,
which does not exclude the finer Part of the
Air, would prevent their being hatch’d ; and
therefore muft conclude it a Miftake,

Tho’ Water that ftands at reft, and ex-
pofed in the open Air, will, after a few Days,
have fome Animalcules in it they will be
found in no degree fo numerous as when
vegetable Bodies have been fteeped therein :
for no Creatures feem able to fubfift on meer
Water only, and what little Particles befides
may accidentally happen in it can maintain
no great Number : But, when, by Infufion
of the abovementioned Subftances, Water
is ftored with their proper Food, the Micro=
fcope can fhew Myriads of /iving Creatures
in every little Drop,

As
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Pepper Water. *1

As every curious Perfon will be defirous

to view thefe Wonders with his own Eyes,
and communicate them to his Friends, the

following Directions for making Pepper-
Water, &c. to be kept always ready for Ob-
fervation, may not perhaps be unacceptable.

S

CHA P AL

To make PEPPER-WATER, and of the
Animalcules found therein.

UT common black Pepper, grofsly
bruifed, into an open Vefiel, to cover

the Bottom of it about half an Inch in
Thicknefs, and pour thereon Rain or River-
water, till it rifes above the Pepper an Inch
or thereabouts. Shake or ftir the Water and
Pepper very well together when firft you
mix them, but afterwards not at all. Ex-
pofe your Veflel to the Air uncovered, and
in a few Days yow’ll perceive a little Pellicle
or Skin upon the Surface of the Water, re-
fleting Prifm Colours. This Skin, exa-
mined by the Microfcope, will be found to
contain Millions of Amimalcules, {carce dif-
cernable at firft, even by the greateft Mag-
nifier, but continually growing bigger till
they come to their full Size. Their Num-
bers too will every Day increafe exceedingly,
2 titl




72 - Pepper-Water.

till at length almoft the whole Fluid feems
alive : tho’ in reality, they lie chiefly on the
Surface of the Water, and go mnot deep
therein, unlefs frighted or difturbed ; but
when that happens, they’ll fometimes dart
down all at once, and not appear again for
fome time. In warm Weather this Skin
rifes on the Surface {ooner, and youll per-
ceive them grow fafter than in cold : tho’,
even in the midlt of Winter, if the Water
be not frozen, the Experiment will fuc-
ceed.

About the Quantity of a Pin’s Head of
this Scum, taken up with the Nib of a new
Pen, or a fmall Hair Pencil, and applied on
a fingle Ifinglafs, firft to the third Magnifier,
then to the fecond, and then to the firft,
will thew feveral Sorts of Animalcules lefler
each than other, and differing a great deal
in Shape as well as Size.

The Sorts that have been obferved in
Pepper-Water, are,

Firfl, The largeft Sort of all, (reprefented
Plate VII. Fig. I.) * The Length of thefe is
about the Diameter of a Hair, and three or
four times more than their Breadth. Their
Bodies are very thin and tranfparent, but
that Side which feems the Back is darker
than the other. They turn themfelves in

" Philofaph. Tranf. Numb. 284.
the
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till at length almoft the whole Fluid feems
alive : tho’ in reality, they lie chiefly on the
Surface of the Water, and go mnot deep
therein, unlefs frighted or difturbed ; but
when that happens, they’ll fometimes dart
down all at once, and not appear again for
fome time. In warm Weather this Skin
rifes on the Surface fooner, and youw’ll per-
ceive them grow fafter than in cold : tho’,
even in the midft of Winter, if the Water
be not frozen, the Experiment will fuc-
ceed.

About the Quantity of a Pin’s Head of
this Scum, taken up with the Nib of a new
Pen, or a fmall Hair Pencil, and applied on
a fingle Ifinglafs, firft to the third Magnifier,
then to the fecond, and then to the firft,
will thew {everal Sorts of Animalcules lefler
cach than other, and differing a great deal
in Shape as well as Size.

The Sorts that have been obferved in
Pepper-Water, are,

Firfl, The largeft Sort of all, (reprefented
Plate VII. Fig. I.) * The Length of thefe is
about the Diameter of a Hair, and three or
four times more than their Breadth. Their
Bodies are very thin and tranfparent, but
that Side which feems the Back is darker
than the other, They turn themfelves in

e

* Philofoph. Tran/. Numb. 284.
the




<3 Fllas .P..ﬂ"r

.f. .f':,"- J’T

gl
_.-'p'._f' z.

7 2 ‘ : AT T :
5y s +f ,-"ff% ,.i_""-r’o; ’W\--w -
a"r'{{_-"....!frf.. Q;__ . Iég't Oy K
2.7

e

- Pt

Ty ol s i Fy v Y
7 2 f"ﬁ

| o i i -
, Feg. FL. @ (’a{ Fig. VI antii i

.’f : '..-:..-" = /.-_,a "..f?_r?'

g, :} . -
& . AN ©

ik R i -

Py Xll.a.  Fip XIS




4™ def Wy W e - W T e




Pepp er-J ater. 73

the Water often, and fhew both Back and
Belly, as 1.2. Their Edges are fringed, as
it were, with a great Number of exceeding-
Iy minute Feet, which are chiefly feen about
the two Extremities: At one End there are
likewife fome Briftles longer than the Feet,
refembling a Tail. Their Motion 1s {wvift;
and by their Turns, Returns, and fudden
Stops, ‘they feem continually to be hunting
about for Prey. They can employ their
Feet in running as well as {fwimming ; for
upon putting a Hair amongft them, they’ll
often ‘creep along it from End to End, bend-
ing in feveral odd Poftures.

Secondly, A pretty common: fort, whofe
Length is about one Third of a- Hair’s
Breadth, with Tails five or fix times as long,
and fometimes more. Fig, IT. 1. exhibits one
of them with the Tail extended. 2. repre-
fents ‘another with ‘fits Tail in a Screw-like
Form, as they appear very frequently. Some-
times, when they lye ftill, they thruft out
and ‘pull back again a fringed or bearded
Tongue; and a Current runs conftantly to-
wards them, which is caufed probably by
the nimble Motion of fome minute Fins or
‘Legs too fine to be difcerned.

Thirdly, A Sort about the Size of the laft,
but ‘without Tails, appearing fometimes in
an oval Shape, as Fig. IIl. 1.and fometimes
a little longer, refembling a Flounder, in the
Manner of 2, Their little Feet ‘may be feen

i plainiy
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74, Pepper-Water.

p! uml}r when the Water is juft evaporating,
for then they move them nimbly. Now
and then two of them are feen conjoyned,
as 1.

Fourthly, Another fort appear like flender
Worms, about fifty times as long as broad,
and whofe Thicknefs is about the one hun-
dredth Part of a Hair. Their Motion is
equable and flow, waving their Bodies gene-
rally but little in their Progreffion, They
{fwim with the fame Facility backwards
or forwards, and being every where of
the fame Thicknefs, it is difficult to diftin-
ouith which End the Head is placed at,
See Fig. 1V,

A f ifth Sort, is {o amazingly fmall, that
an Hundred of them in a Row would not
equal the Diameter of a Grain of Sand, and,
confequently, a Million of them are but
equal to a Grain of Sand in Bignefs : their
Shape is almoft round.

A fixth Sort, are about the Thicknefs of
the foregoing, but almoft twice as long:
and, befides LhL e, there are doubtlefs other
SDl‘fS which have not duely been attended
to.

It is agreeable enough, while thefe little
Creaturesare before the Microfcope, to obferve
the different Effects feveral kinds of Mix-
tures produce among them. For E‘{ampl
putting to them the fmalleft Drop imagina-~
ble of Spirit of Vitriol upon the Point of a

Pin,
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 Pepper-Water. 78
Pin, they immediately fpread themfelves,
and appear to tumble down dead. Difiolv-
ed Salt kills them, but with this Difference,
that inftead of bécoming flat as in the for-
mer Cafe, they fhrink into oval Forms.
Tin&ure of Salt of Tartar throws them into
convulfive Motions, after which they foon
grow faint and languid, and then dye without
any Change of Shape. Ink kills them as {oon
as Spirit of Vitriol, but feems to contract
them feveral Ways. Frefh Blood, Urine, and
Spittle kill them in a little while. Sugar dif-
(lved does the fame ; but thereby fome dye
flat and others round *.

If the Water be permitted to dry away
without any Mixture, fome Sorts of the Ani-
malcules will burft, but others not: and if a
frefh Drop of Water be put to them, in a
little while many of them will revive and
fwim about again.

* Philofoph. Tranf. Numb. 203.

CHAP,
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Of Hay-WATER, &c.

AY, Straw, Grafs, Oats, Wheat, Bar-
I l ley, or any other vegetable Produétion,
being infufed in Water, in the Manner ad-
vifed before, after fome Days a fort of
whitifh Scum or Motherinefs will appear
upon the Surface, which, examined by a
Microfcope, will be found to contain inex-
preflible Numbers of minute /fving Creatures
of various Sizes, Forms, and Kinds,

And of thefe fome are the fame exaétly
as were juft now defcribed in Pepper-Water :
for it is to be obferved, that certain Kinds
of thefe Animalcules are met with, univer-
fally, in all Waters that have ftood any con-
fiderable Time expofed to the open Air,
The moft general among them is an oval
fort of Animalcule, fomewhat in the Sha
of an Emmet’s Egg (See Fig. V. Plate VII.)
They are extreamly nimble, and in a conti-
nual {fwift Motion backwards and forwards :
but fometimes they ftop on a fudden, and
turn round on their own Axis numberlefs
times with furprizing Velocity, firft one way,
and afterwards the contrary *. This Gyra-

* The Solar Microfcope has difcovered, that this ftrange
Motion is produced by the Aétion of a great Number of
Legs or Fins, placed in a circular Order.

tion,
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Hay-Water, &c. 27
tion, or twirling round as it were on a Point,
T have taken notice of in other Kinds alfo of
the Animalcules found in Fluids.

Another pretty common Sort, and In
Shape fomewhat refembling the foregoing,
is thewn (Fig. VI.) Their Motion is very
{wift, and always with the {harp End fore-~
moft, whence one may reafonably fuppole it
to be the Head. Some of them are clear
from End to End, but curioufly ribbed in
the Manner of a Melon: Others are tranf-
parent at their fmall Extremity only, but
have their Bottle-End opake. No Legs or
Fins can be difcerned in eicher,

We find another fort, as long almoft as
the largeft in Pepper-#Water, which are very
brifk' and ac&ive, and have a Power of con~
tracting or extending themfelves as they
fiwim along. At the End that feems to be
the Fore-part, feveral Feet are vifible; but
efpecially when the Water is almoft evapo-
rated: for then they fhrink into a Globular
Form, and their Feet ftanding out may be
perceived to move very nimbly. Fig. VIL
1. reprefents one of thefe Animalcules at its
full Length : 2. thews another of them when
contracted, '

There’s likewife a Species of Animalcules
whofe Bodies are Spherical, but pointed
fomewhat like a Pear, and refembling Blad-
ders fill'd with Water, wherein a vaft Num-
ber of dark Particles feem in a continual

Agita-
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Agitation. Their Motion is chiefly a revolv-
ing one, turning round perhaps above an
hundred times in a Minute, firft one way,
and then the contrary : and all this without
moving a Hair’s Breadth out of their Place.
But fometimes they move forward very
brifkly, turn, return, and fetch a large Com-
pafs with feveral Deviations : keeping how-
ever, throughout their whole Progreflion,
their pointed End always foremoit, See
Fig. VIIL.

I once difcovered in the Scum on the Sur-
face of Hay-Water a kind of minute Ser-
pents ; for {o 1 call them from their Motion,
which was like that of a Serpent, and from
their coiling up themfelves in the manner
Serpents do. I kept this Water fome Weeks,
and {hewed them to feveral of my Friends,
but fince that time have never met with them
in any Infufion of the fame fort, or in any
other Fluid. Their manner of moving for-
ward, and alfo of coiling themfelves up, is
fhewn Fig. I1X. 1, 2. They were larger
than any of the Eel-kinds of Animalcules,
their Motion very different, and not near {o
quick. The End that feemed to be the Head
was thicker and fomewhat more opake than
the other.

Animalculeés in the Shape of Eels are fre-
quently met with in many of the Infufions
1 am now mentioning, and likewife in fe-
veral other Liquors. “The Bignefs of them

is
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§s very different, fome being an hundred
times larger than others; and pr sbably they
may differ alfo very much in 1{"11;1 | hey
have in gmt‘ml a nimble wi 1ggling Motion,
but fome Sorts of them are more ackive and
vigorous than others.

Vinegar after ftan u.llé a few Days uncos
ver'd, and efpecially in the "*umrm. Seafon,
will f:r*w:“uiv abound with a kind of u.n,!\:

nels, }:;.n‘& em‘mg‘l to be difterned by the
naked L'::: which has f‘!"{:OT.'tt'zlf‘-'“" {fome
People erront 'r;”f]y to affert, that the Sha Arp-
nefs of Vinega x| is owing m nothing elfe imt
L;L ft.}kl]’r of thefe Creatures wmn the

Tongue and Palat e with their acute Tails ¢
\"i hereas it is ver y certain, that many times
none of them can be -Lh[r‘m!ﬁ:r\:d even in the
foureft Vinegar; and befides, Mr. Legu-
WENHOEK has demonftrated, that its Sharp-
nefs prm:f:z:du only from the powtui and pe-
netrating Figure of the Salts floating in it, as
T thall ﬁnd u:.r.*&ﬁun to obferve more fully by
and by,

The Shape of thefe Eel-like Animalcules
1s delineated Fig, X,

Powkr tells us,* That if Vinegat
wherein Eels abound, be but moderately
heated at the Fire, they will all be killed,
and fink down to the Bottom; but that Cold

does them no Injury. T r after fuch Vine-

® Powzr's Microfisp. Objferw. pag. 35.
=
gar
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8o Hay-Water, &c.

gar had been expofed 2 whole Night to the
evereft Froft, and was frozen, and thawed,
and frozen again, and fo feveral times over,
they were as brifk as ever. He likewife in-
forms us, that, in cold Weather, he put
fome Vinegar full of thefe Eels into a Glafs,
and poured thereon about the fame Quantity
of Oyl, which floating on the Vinegar, all
the Eels would conftantly creep up into the
Oyl when the Vinegar began to freeze ; but,
upon thawing the. Vinegar, they as conftant-
ly return’d to it again. Thefe are pretty
and curious Experiments.

A Drop of Oyl of Vitriol mixed with the
Vinegar kills them in the fame manner as
Fire does.

If fome Grainsof Sand be putamong the
Eels before the Microfcope, it will be high-
ly entertaining to fee them ftruggling and
embarraflfed, as it were, amongft large
Stones. |
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Of EELS in PAsTE,

HoEevER is defirous to be furnifh’d
with minute Eels always ready for the
Microfcope, needs only boil together a little
Flour and Water, and make fuch Pafte there-
of as Bookbinders commonly ufe ; or it rnay
be bought of them. It fhould neither be
very ftiff, nor very watery, but of a mode-
rate Confiftence. Expofe it to the Air in an
open Veffel, and prevent its hardening or
becoming mouldy on the Surface, by beat-
ing it well together when you find any
Tendency that way ; for if it grows hard or
mouldy, your Expeation will be difup-
pointed. After fome Days it will turn four,
and then if examined attentively, you’ll dif-
cern Multitudes of exceedingly fmall, long,
8ender, wriggling drimalcules, which rOW
larger daily, till you’ll be able to fee them
with the naked Eye.

To promote their coming forward, pour
every now and then a Drop of Vinegar on
your Pafte: and after they are once produ-
ced you may keep them all the Year, by
putting to them fometimes a little Vinegar,
or Water, if the Pafte becomes too dry, and
fometimes a little Supply of other four
Pafte ; taking care continually to preferve

-
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g2 Eels in Pafle.

the Surface in a right C mw ition, which will
eafily be done when it is well ftock’d with
tl".‘it.. _.n.*r.cf re .!’LHH ¢+ the L"‘.I""[”“U 1! 1-1" tion Ljrf
them preventing any Mouldinefs thereon.

A \"F;:?l:f—(;l;{-.h-, or fome other Glafs Vef=
fel, is the moft Cr:m'«‘u‘.*if_'“t to keep your
Pafte in; for by holding it up agal inft the
Light, you’l I oftentimes perceive the Eels
W mer.‘.g themfelves above the Surface of
the Pafte upon the Sides of the Glafs, and
may be able to take feveral of them with a
Pen or Hair Pencil, much more difencaged
from the Pa “-‘i:(, *md confequently fitter for
View, than if you are obliged to exa mine
the Pafle itfelf in order to ul.d them in it.

Apply them to your Microfcope uwpon a
1rn].u: Talc or I 'W‘ afs,:after having firft put
on it a very fmall Hpot of "U, ater fu them to
{wim about in. The thicker your Pafte 1s,
and the more they are invelop'd in it, the
oreater Pr c“"-ﬁh::m of Water t.'iil be reqt h{*‘r::

5"1-1
to dilute 1* that they may difel i*'*‘lg‘m nemni=
fcwu, and be render’d diftinétly vifible

-

They are very enterfaining Obje&s, exa-
min’d by any kind of Mluru,,\n e, but par-
tlc"m]!'r the Solar one, by vhich T u.we:
magnified’ them {fometimes tn an Inch and
half, or two Inches in Diameter, with a
Length propoer tionable, and have -‘hur;d ‘em
anfwer L)-."L(,H‘F,.T the Appearance of f fuch fiz’'d
Eels. The internal Motion of their Bowels
may very plainly be diftinguifh’d, and wh;_n

the
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Of Rain-Water, &c, 82
the Water 1s f’rj, 'd almoft away, and they
are near etplmm: their Mouths may be {een
opening to a confiderable Width.

kL AT Y.
Of RAIN-WATER and other Waters.

R. LEEUWENHOEK fays, that at fir(t

he could difcern no living Creatures

in Rain-Water ; but after ftanding fome

Days, he dzf-:nvr:rcdmnumc;abh., Ilrx.fﬁ.rf‘fﬁfﬂ:‘:‘”'

many thoufands of times lefs than a Grain of

Sand, and in Proportion to a Mite as a Bee is
to a Horfe.

In other Rain-Water, which had likewife
ftood fome time, he found the {malleft fort
he had ever feen ; and in a few Days more,
met with others eight times as big as thefe,
and almoft round,

In another Quantity of Rain-Water, that
had been expofed like the former, he difco-
vered a kind of Animalcules with two little
Horns, in continual Motion. The Space be-~
tween the Horns was flat, tho’ the Body was
roundifh, but tapering a little towards the
End, wheu: a Tail appeared, four times as
lnng as the Body, and the Thicknefs of a
Spider’s Web, Hu., obferved feveral Hun-

.Efrcds of thefe within the S opace a Grain of
sand would occupy. If they hqppk,ncd on

G 3 the




84 Of Rain-Water,

the leaft Filamentor String, they wereentang-
led in it, and then would extend their Bodies
into an oblong Round, and ftruggle hard to
difengage their Tails, He obferved a fecond
fort of an Oval Figure, and imagined the
Head to ftand at the fharpeft End. The
Body was flat, with feveral {mall Feet mov-

ing Lxceedmg quick, but not difcernable

without 2 oreat deal of Attention. Some-
times they changed their Shape into a per-
fect Round, efpecially when the Water be-
gan to dry away. He met al lfo with a third
fort, twice as long as broad, and eight times
{fmaller than the firft : yet in thefe he dif-
cerned little Feet, whereby they moved very
nimbly. He perceived likewife a fourth
fort, a thoufand times {maller than a Louft’s
Eye, and which exceeded all the reft in
Brifknefs: he found thefe turning them-
{elves round, as it were upon a Pomnt, with
the Celerity of a Top. And he fays, there
were feveral other Sorts,

It is common, in Summer-time, for the
Water that ftands in Ditches to appear forme-
times of a * greenith and fometimes of a
reddith Colour, which, upon Examination

with

T

* The Infefts that moft commonly difcelour the Waters
are of the Skrimp-Kind, calied by Swammernam Pulex
aguaticus arborefeens; from the b.aucmsé out of their little
'_f[u g : tuf} are often fo numerous in ftagnating Waters,
in May o June, at which time they copulate, as to make

them
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with the Microfcope, is found intirely owing
to infinite Millions of Animalcules crowded
together on the Surface of it, and giving it
fuch Appearahce. Their Bodies are oval,
and tranfparent at both Ends, but the Mide
dle either green or red, according to the Co-
lour of the Water they are {wimming in,
This middle Part, viewed with the firft or
fecond Magnifier, feems compofed of Glo-
bules, and bears {fo near a Refemblance to
the Rows or Spawn of Fifhes, that ’tis rea-
fonable to believe it really may be the fame :
and the more {o {till, as they are found after
fome time perfectly clear and colourlefs, and
therefore may be prefumed to have fhed
their Spawn.

The Water that drains from Dunghills,
and looks of a deep brown Colour, is fo
thronged with Animalcules, that it {feems to
be all alive ; and muft be diluted with Water,
before they can be fufficiently feparated to
diftinguifh their various Kinds. Amongft
thefe one Sort is found, which I don’t re-
member to have feen elfewhere, and there-
fore give a Draught of (Plate VII. Fig, XI.)
Their middle Part appears dark, and befet
with Hairs, but both Ends of them tranf-

— e

them appear of a pale or deep Red, and fometimes of a
Yellow Colour, according to the Celour of themfelves. Tlie
green Scum fo commonly {een on the top of flanding Wa-
ters in Summer-time, is nothing but innumerable green Ani-
malcules. . Vid, Dernam’s Phyfic. Theol. pag. 178.
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parent : their Tails are tapering with a long
Sprig at the Extremity, and their Motion is
flow and waddling. 'Ilm Dunghill-Water
abounds alfo with a fort of .r:‘;?juﬂm_j' Eels,
that are extreamly active.

An Infufion of an y Herb, Grain, frffzf
or Flower, made in common Water, will be
found after a few Days to contain {ume
Kinds of dnimalcules peculiar to itfelf ; and
this, tho’ aftonithing, may be accounted for
in a very reafonable manner; for a little Ob-
fervation will thew, that every Herb, Grain,
Fruit, or Flower, 1s allotted by Providence to
be the Food of fome particular fort of Bird,
Beaft, or Infect, of the vifible and larger
Kinds ; and we may fuppofe it, in like man-
ner, when infufed in Water, to afford alfo a
proper Nourifhment for {or nﬂ- or other of
thofe numberlefs Species of minute Creatures,
which are 7nvifible to the naked Eye, and
not to be difcovered without a good Micro-
fcope. And as to this Particularity of Aui-
malcules, 1 refer the Curious (who have not
yet been convinced by Trials of their own)
to the Obfervations of Monficur JoproT,
( Profeflor Royal of the Mathematicks, and
of the Royal Academy of Painting and Scul-

-

pture at Paris) on the varicus Kinds difco-

vered by him in the feveral Infufions follow-
ing : the Pictures of which Animalcules he
has given, as well as a Defcription of them.
He examined the Infufions of Pepper, bl_ag:k,

white
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white, and long : of Senna, of Pinks, of
Cyanus or Blewbottle, of Rﬂﬁ'.r j,,..?—ﬁ'ﬂf?f
R*?'ﬂ‘t’f? y-Stalks, ‘.ﬁffz Barberries, Fennel
and Sage, ﬂfﬂzrfgﬁfd Flower 5, four Grapes,
and Melon Rind, and found different ni-
malcules in them all. Hay, new and old,
abounded with many Kinds ; Rbubars,
Mufbrooms, fweet Bafl, Citron-Flowers,
had their particular Animalcules. The Ane-
mony afforded fome very wone lerful T; Ce-
!fr}r produced many Kinds: Er"Lmz‘-Lﬂn and
Straw, many Kinds : Straw of Barley, Rye,
Oats, and Turkifb Corn, many Kinds : Oak-
Bark, new and old, ﬂ-.}l-. ed great Variety.
Some of thefe Infufions he k pt a whole
Year round, and obferved, not only that
each Inﬁ.ﬁun had A;f;mm{.r, es of b‘.hp*s
quite different from thofe in others ; but,
likewife, that in the fame Infufion c11‘i"1 nt
Kinds c;f Animalcules appeared at different
times,
N, B. It is highly probable, that the Place
where Infufions are made, in a City, or in
the Country, expofed to the open Air,
fhut up within a Houfe, as alfo the Bf.ai"un
of the Year, and its Temper as to Heat or
Cold, may occafion great Differences in the

1 Mr. JorroT's Draught m‘" the Animalcules in this In-
fafion reprefents an exaét Satyr's Face upon their Backs: I
recommend the Tryal to the Curious,

Kinds
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Kinds of Animalcules to be found in the
fame Infufions,

We fometimes find in our Infufions of
vegetable Produéiions, and in other Waters
that have ftood a while uncovered, an Ani-
mal much larger than any before defcribed,
of a very fingular and furprizing Form, as
pitured Plate VII. Fig. XII. This little
Creature is in its middle State ; it lately was
a Worm, and will foon bécome a Gnat,
For } Gnats depofit their Eggs in a kind of
flimy Matter on the Surface of the Water,
apd faften them to fomething that may pre-
vent their being wathed away or feparated
too foon. From thefe Eggs proceed a num-
ber of minute Worms, which finking to the
Bottom of the Water, make for themielves
Cafes or Coverings of fine Sand or Earth ce-
mented together with a fort of Glew, but
open at both Ends, for them to come out of
or retire into, as they find occafion. After
a time,; quitting thefe Habitations, and the
Figure of Worms, they re-afcend to the top
of the Water in the Shape now before us,
fhelled all over, with a large Head and
Mouth, a Couple of black Eyes, two Horns,
{feveral Tufts of Hairs or Briftles on different
Parts of the Body, and a Tail with a Brufh
of Hair at the End of it, which being

1”1; L ;.:F;-a{f_- de ia Nature, Englifs Edit. 12mo, pag. 123
looks’s Microg, p. 180,
[=]
fmeared
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{meared over with an oily Fluid, ferves like
a Cork to keep them above Water ; their
Heads being fometimes lifted into the Air,
and fometimes plunged into the Water, while
the Tail flides along the Surface.  And if the
Oil on the Tail begins to dry, they fhed
from their Mouth a new Supply upon it,
which reftores its Ability of fteering where
they pleafe, without being wetted or preju-
diced by the Water. After living in this
Manner the Time appointed by Providence,
a ftranger Change fucceeds: for 1E{Jﬂnmg
their Ej,res Hulm and Tail, and cafting off
their whole Skin, terL 1iTut:= forth a Race
of Infeéts of a qultt different Element : the
moft beautiful and delicate Plumage adorns
their Heads ; their Limbs are conftituted
with the fineft Texture : they have Wings
curioufly fringed and ornamented ; their
whole Bodies are invefted with Emles and
Hair, and they are actuated by a furprizing
Agility : in fhort, they become Grats, and
3[]::-1'11*n~ into the f"‘ur And, what is moft
amazing, a Creature that but a Minute fince
was an Inhabitant of the Water, would now
be drowned if it were plunged therein.

I have been the more particular in my
Account of this Metamorphofis, as 1 appre-
hend many forts of the Animalcules in Flu-
ids undergo Changes' in fomewhat a like
manner. I fhall only add here, that the
little Creature, whofe Picture I have given,
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is a delightful Obje& for the Microfcope, its
white Heart beating diftinctly, and the Mo-
tion of all its Inteftines buﬂff perfectly vifi-
ble and extraordinary. ----OFf the Gnar 1 {hall
fpeak farther in its proper Place.

The Waters every where abound with
Life, and are an endlefs Subject of Employ-
ment for the Microfcope : Seas, Rivers,
Ponds, Ditches, and almoft eve ry Pudd le
can by its Affiftance prefent us with livin

Wonders never before difcovered : for fuch
Examinations have as yet been but little at-
tended to, even by 1’1,(} le that have got
thefe Inftruments, and :Lliu a Genius to LI’L
them. But I am in hopes this Treatife may
excite them to be more 1r1L414{t11uL1a, and not
fuffer a little Difficulty, or a few Dif Jppmnt-
ments, to difcourage them from a Study that
can fun amply rewa ard their Pains.

In feveral of * Mr. LEEUWENHOEK'S
Letters to the Royal Society, we meet with
an Account of fome fur prizing Antmalcules
found adhering to the Roots of the Lens
Paluftris, or Duck- Weed, (which inSummer-
time floats plentifully on the Surface of
Ponds and Ditches) as examined by him in
a Glafs Tube filled with Water. . One Sort

* Yid, Pbil. Tranf. Numb. 283, 295, 337-
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is a delightful Object for the fvfscfaﬁﬂﬁe

white Heart be: ating diftin&ly, and the Mn-
tion of all its Inteftines being perfectly vifi-
ble and extraordinary .----Ofmc Gnat 1 fhall

fpeak farther in its proper Place,

The Waters every where abound with
Life, and are an endlefs Subject of Employ-
ment for the Microfcope : Seas, Rivers,
Ponds, Ditches, and almoft every Puddle

can b},r its Afliftance prefent us with living
Wonders never before difcovered : for fuch
Examinations have as yet been but little at-
tended to, even by People that have got

thefe Inf ’cmments, and alfo a Genius to uf-::
them. But I am in hopes this Treatile may
excite them to be more mduit]luun and not
fuffer a little Difliculty, or a few D;iappamt—
ments, to difcourage them from a Study that
can fo amply reward their Pains.

In feveral of * Mr. LEEUWENHOEK'S
Letters to the Royal Society, we meet with
an Account of fome furprizing Animalcules
found adhering to the Roots of the Lens
Paluftris, or Duck-Wced, (which inSummer-
time floats plentifully on the Surface of
Ponds and Ditches) as examined by him in
a Glafs Tube filled with Water. - One Sort

* Yid, Phil. Tranf. Numb. 283, 295, 337-
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Animalcules in Waters. g1
of thele was ﬂ1.1}rrf:d like Bells, with long
Tails, whereby they faftened themfelves to
the RD"}E':: of thefe Weeds; and fometimes
twenty of thele were {een toge ther, oently
exl‘:enmn# their long Tails and Bm:hca and
th-r:n in an I-;"‘L,tu, contracting them again.

:., the Dmur*f‘al Plate VIIE Fig. 1.
: r{"t:llu ents a Rmt of Duck- Weed with
the Tails of ma any Animalcules adhering to it.

b bbb, &e. thew their Bell-like Bodies.

¢ ¢ ¢ ¢, their long 3: Tails.

Another extraordinary Kind of Animalcule
{which fee Fi 1-11 IL.) appears in a Sheath or
E.‘H‘ﬂ, a e’:, g e End whereof it faftens to
the Duck f'?*;';' l{::u:;-ta This little Creature
has 'xw:: {eeming Wheels with a great many
Teeth or Not Lile coming from its Head, and
turning round as it were up{m an Axis, d, e.
At the leaft TDuLh it draws the W]mei-wark
into its Body, and its Body into the Sheath,
after which IL ippears as Fig, IIL. Bjtwhm
all is quiet, it thrufts itfelf out : again, and
the Rotation of the Wheel-work 1s Jcncwﬂd.
Mr, LEevwEeENHOEK tooknotice of one of
thefe, whofe Cafe {eem'd compofed of mi-
nute Globules (Fig. IV. ¢ 4.) and in this he
difcover'd the W ,'::ul work to confift of four
roundith Parts with little T}u‘iﬁon‘a bc{wceﬂ
each, tho’ only three of " thofe roundith Parts
could be feen, the uJ':]th«.uw behind, as

reprefented Fig. V., “his L‘EE.'-.'L}J(.::l him
bow much he 11,1t:1 L‘r:LI“J miftaken, in believ-
ing

2




g2 Animalcales in Waters,

ing them, from their common Appearance,
to be two Wheels, whereas the real Form
of this Wheel-work is as at Fig. V.

To find thefe Animalcules, choofe Duck-
W eed that has long Roots; for young Plants
with fhort Roots feldom affotd any. Be
careful too that they are not cover’d with a
rough Matter, or tending to Decay, as they
will often be. Let the Roots fink gently
down in a Glafs Tube filled with Water, and
fo apply them to the Microféope. Two or
three Animalcules will be found fometimes
adhering to one Root; and at other times
you may examine feveral, and not be able
to meet with any,

In the Water or {limy Matter found in
Leaden Pipes or Gutters, Mr. LEzuwEN~
HOEK met with various Kinds of Animal-
cules, and, among the reft, with Multitudes
that appear’d to have a fort of Wheel-work,
turning round fomewhat in the former man-
ner 4. Thefe Creatures, when the Water
dries away, contra& their Bodies into a
globular or oval Figure and reddith Colour,
and become fixt in the dry Dirt, which
grows as hard as Clay: but whenever a
piece of fuch Dirt is put in Water, in about
half an Hour’s Time they open, and by

+ Phil. Tran/. Numb. 289. Leevwen, Are. Nar.
Tom. 11. Epift. 149.
degrees







."r?:f'fr' J':':-'t.r_

Lug Fll p. 96 Feg Fi p. g6 Fup L. p. 94
il "W Big s \ :
o ..:-t_ T4 \ Y @

e
&

Fg.¥p 960
5 *::':‘\‘ b
iy I



Animalcules in Waters. 93

degrees extend their Bodies, and {wim about 2
and this they did after fome of this Gutter-
Dirt had been kept dry for twenty one
Months together. Whence he concludes,
that the Pores of their Skin are clofed fo per-
feétly, as to prevent all Perfpiration, by
which means they are preferved till Rain falls,
when they open their Bodies, {wim about,
and take in Nourithment.

Fig. VI. VIL fhew two of thefe Animal-
cules in different Pofitions.

Fig. VIII. is the Form they appear m
when dry and contracted.

We may find in the Waters of our Ditches
feveral Species both of Teftaceous and Cruf-
taceous Animalcules: two of the latter fort,
which are moft remarkable, are thewn (Plate
IX. FigIand IL.) in a fwimming Pofture,
with their Backs towards the Eye. Their
Legs are fomewhat like Shrimps or Lobs
flers, but of a much more curious Structure.
They are lefs than a very {mall Flea, but
are all Breeders, and carry their Spawn either
under their Tail, or in two feeming I Bags
hanging from their Sides, as in Fig. 1L
Thefe Bags may fometimes be obferved
broken, and the Spawn (confifting of Glo-
bules very large in Proportion to the Crea-

—

1 Arean. Nat. Tom, 11, Epilt. 121, Philyph. Traniaf.
Numb, 283,

ture)
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94 Animalcules in Waters.

ture) fcatter’d about the Water. 'There i8
alfo a third Sort, as beautiful as the forego=
ing, but not near fo large; its Shape more
refembles a Shrimp, and it carries its Spawn
as the Shrimp does. ‘Thefe three Species of
Animalcules appear to have only one Eye,
and that placed in the middle of the Fore-
head, without fo much as the leaft Trace of
even a dividing Line. They are often to be
found fo tranfparent, that the Motion of
their Bowels is feen diftinétly by the Micro-
feope, together with a regular Pulfation in a
little Part, which therefore we may fuppofe
to be the Heart.

I (hall finith this Head, with defcribing
a very wonderful Kind of wminute Animal,
the extraordinary Form - whereof ( about
thrice the Bignefs it appeared to the naked
Eye) whilft in the Water and. faftened to
the Root of 2 Weed, is given Fig. III... This
was a large one of the Sort, and had eight
Horns; whereas the {maller ones have fel-
dom more than fix. It is likewife fhewn
here as extended to its full Length, but
when contracted is not a fourth Part fo long.
It fixes by the Tail to the Roots or Stalks of
Water-Plants.  On the upper Side a very
fmall Animalcule (a) is reprefented coming
out of the other’s Body. This was {uppof-
ed at firlt to. have faftened itfelf-there by
fome Accident; but by obferving it nars

: rowly,
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Animalcules in Watérs, 93
mwl}f it was difcover’d to be a young one
in the Birth: for though it had buat four
very {fmall Horns when firft feen; after fix-
teen Hours its Horhs and Body were grown
much 111ger; and in four Hours more it
was quite excluded its Mother's Body:,
Againft this, on the upper fide, appeared a
little round I{imh which gradu 11 V JI‘L"‘.‘:{-L”].
in Bignefs, and in a fow Hours becamée
pmnt-.:d as at (). Thirteen or fourteen
Hours after; it was grown imuch larger, and
alfo bad two Horns,  In twrnt} -four I-Iﬂurs
four Horns were feen upon it; one whereof
was {mall, the fecond Lup‘cr :md the other
two very large, extenclmg and contracting
more vigoroufly than their Fellows. Three
Hours ﬁftc:rwalds this Animalcule likewife
fell oftf from its Mother, and fhifted for it-
felf,

The  above Account Is the Subflance of

Mr. LEEuwENHOEK's Letter to the Roya/
Society, Phil. Tranf. Numb. 283.---Aund in
Numb. 288. we meet with a farther De-
{cription of the fame Animalenie by an Ea-
lifh G“HIILHIHI‘I whom M Leevwen-
HOEK’S Rﬂl.tl{)l‘: imd }mL upon hunting af-
terit, He fays, he difc \n'{‘*h::d one of themn
in {fome clear W’ ter taken out of a Ditch,
but with the utmoit Attenition could find nb
more therein, It appeared the ﬁl {t Day as
in Fig. IV. but he tells us, it varied eve ery
H Moment,

________




gb Animalcules in Waters.

Moment, and the Knob (@) which looked
like the Gut Carcum, was fometimes.a little
longer., Two or three Days after he per-
ceived  fome white Fibres. at the Extremity
of the Knob, and on the fourth Day it lay
extended at full Length, and appeared as in
Fig. V. and he was then convinced, that
what he imagin’d an Excrefcence, was in
Reality 2 young Animalcule of the fame
Species, iffuing from the old one, and having
fix Horns, Next Day he found it in the Wa-
ter entirely feparated, and about a third of
its Parent’s Length,  The Horns come out
like Radii, not from the Extremity; but quite
round a: finall-Knob,, which probably is the

Jcad: They havea vermicular Motion, and
can extend or contract themfelves either fing-
ly or altogether. . The other End isflat, and
by that it often faftened to the Bottom or
gide of the Glafs wherein he kept it. It
alfo contradts and dilates its Body, and fcan
bring ‘both - Body and Horns into -2, fmall
Compafs, as in Fig. V1.-and Fig. VIE The
Horns are perfeétly white; the Body yellow-
ith, and not eafily difeernable by the naked
Eye; being, when extended, no thicker than

a large Horfe-Hair,

Monl. Burron in 2 Letter to MARTIN
Forxes, Efg; now .PRESIDENT of ithe
Roval Society, dated at the Garden of “Fer-

P

Jarlles, 38 Fuly 1741. {ends an  Account

{'.a'::-
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(as a new Difcovery in natural Hiftory) of a
Creature ‘called ® Polype, found adhering 'to
the Lens Paluftris, whmn being cut thron agh
the ‘Middle, from ' the upper Half a Tail
proceeds, .;nti from the lower Half a'Head ;
o that one Animal 'becomes two. = If it be
divided into three, the middle Part fhoots
forth a Head and Tail, the upper Part a
Tail, and the lower Part a Head 5 and all
three become as perfect Anima Lr as the firft
Whence he concludes, that in the .}0:1,1-:.-14,15
Variety of ‘the "woi ks of Providence, every
Thing that ¢an be, 1s.

Another Letter tu the fame Gentleman,
dated atthe Hague, Sept. 1 5. 1774.15 from the
i lonourable Wirnram Benriner, Efg;
fays, Thata young Man of Geneva,looking for
fmall Infe&s in W ater, faw {ome 11t*‘ffThingE}
which he took for lL.nt:}. buit ‘examining
them carefully, he perceived fome Motions in

them, 'and found  them contraét when

touch’d, * It'was a ]’”‘5 while, however, be-
f::-' he Lnuld determine whﬂthﬁa '.1‘-}? were
Plants or Animalss for he faw L.'iu{.uu young
Shoots coming out upon them, and that as
fiur ds four Gernerd ations, lunrﬂrq to one ano=
ther, But he has fince found them to-eat

o

‘Fhe Name Pofypus, or "Im:} Fret, ds given to fever ral
Fithies of the Star-Fifh and Cuttle. Fig Ki mi, fome whereof,
befides feveral Claws, have two ]ung Fronks, which they
cenextend o 2 gréat Diftance.to feizg their Prey : and 1'1'
duimalcale, 1 fuppofe, is called Polype from fomewhat of 2
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08 Aunimaleules in Waters.

Infe@s, and even raw Meat, They faften
themfelves by one Extremity to fome Plant,
or the Side of a Glafs, and have at the other
End fix er eight Horns, wherewith they
hold their Frey.

Fig. VIII, is taken from a Drawing fent
with this Account.

He cut one of thefe Creatures to fee what
would becomie of it, and fome Days after
found new Arms growing out where r}thf:rn
had been cut. away. Since that, he has d
vided them the long way, the broad way,
oblique, and every way ' pofiible, all witli
the fame Succefs. He has alfo gone on
{ubdividing them, -and has not found them
propagate any other Way than by Shoots,
and without Copulation.

Both thefe Letters feem to-mean the fame
Animalcule M. LEEUWENHOEK defcribes :
though with farther extraordinary Particulars,
which I believe the Curions will judge it
worth their while carefully to examine into*,

Upon

¥ Since the Publication of the above :‘Lcmunta fuch fars
ther Particulars cmlcermnq this rimaleule have ‘been re-
ceived both from HMolland and Fraxce, in anfwer to the inge-
nious Enquiries of MarTrv Forres, Elg; Prefidentof the
Roral "'10._1 Ty, and by him communicated to'the faid
Society, that1t would 2ppearan L.!I"P:L!I'dUIuI"JC \r_'g eét thould
I take no Motice of them.

The Honourdble Wirrianm Bewrtrvek, Efq; . RS,
in a Letter from the Hapwé; dited 15 l'."l. Fanwary N. 8. 3747,
tlhll:rfﬁ fome Uhﬁ:watmm aid lﬂfvr.n‘.u.lu d:awn up by

Mr.




L

Animalcules in Waters.

Upon the Whole, this Animalcule appears
to be fomewhat of the Stzar-Fifh Kind, or
between

Mr. TremMarLEY, [the young Gentleman mentioned page
g7. as the firlt Difcoverer of the Singularity of this Infect,
who now refides in Holland)and Mr. Bexrinck fays, that
e can anfiver for the Truth of the Fatis therein contained,
as there is not one of them but what he has feen repeated a-
bove twenty times.

Mr. TrEMBLEY gives a Drawing of the Polype, with ele-
ven Horns or Arms, and adhering by the Tail to a little
Twig, but in all other Refpeéls exaflly conformable to Fig
1V. and V. Plate IX. The Horns, he fays, ferve for Liegs
and Arms, and at the End whence they come out, is 2 Mouth
or Paflage into the Stomach, which extending the whole
Length, forns a Bady like a Pipe or Gut cpen at both Ends.
He knows two Specics, and has feen fome firetch their Bodies
to an Inch and half in Length, but that 1s rare ; few, even
of the larger Kind, being above nine or ten Lines long: and
fuch can contraét themfelves to not aboye a fingle Line, ftop-
ping, if they pleafe, at any Degree, between the utmoft Con-
traétion and the utmoft Extenfion. ‘Theit Horns differ in
Length according to the Species & one Sort can extend them
foven Inches : their Number of Horns is alfo different, buta
full grown Palype has {eldom lefs than fix.

They don’t fwim, but crawl ; etther upon the Ground; on
aquatic Plants, Pieces of Wood, Leaves, &'c. all which are
to be taken from the Bottom, Surface, Edges, or Middle of
Ditches (when we hunt after thefe Animals) and put into a
Glafs of clear Water ; where, after a little Reft, if there be
any Polypes, they will be feen to extend their Arms, which
they contratted upon being difturbed.

"Their common Pofture is, tofaften their Tails to fomething,
and then extend the Body and Armsinto the Water: and they
make ufe of their progrelfive Motion to place themfelves con-
veniently for this Parpofe.  Their Arms are {o many Snares,
firetched out to catch fmall Creatures in the Water : and
when any Infe happens to touch an Arm, it is caught, and
conveyed to the Mouth by the contrafting of that Arm, or
¥ the Creatare fruggles the other Arms affilt,

H 3 They
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Intmalcules in Waters.
between that and the Sea- Mufhroom, of
ciemone ; which 15 a little Zuimal h;:::il

i;'cqucn t]j,r

They. are voracious Aoimals:
Worm whole, twice or thrice-its ow
comes Endways it is fwallowed in
goes c:'m'-.'n: I:|(.".|l‘.1!f:, and makes 1':_-1,-.-..=-
mach, which diitends wanderfull;
Worm foon dies there, and after it has liee
ed, is voided by the Mouth. They gat mor
or oftener, as the Weather is hetter or
prc*p:.:r;iun. to awhat i'{“.’ eat : :,'..:.':. can live-whole, Adonths
without F n:.-rm but watte propo ] hzi :

He fays, the Account (i the ;".
fore quated p. 95 \.of the Mam
15 troe and exafl, and the more one {earches intoit,
m-i:f:rr:‘,ly it will appear ro'be done by
FPospe brings forch itz Young from. the
Body, and that not always
COmmaon to fr.-:, g or, 6, nay fometimes «
[“I-IL qr'll ‘-" 1en ane ll""l:l'“'\- l:_._,.p :l.i.l'_):_;'.l_'f o

For two Years, tho it tl n.-n ].‘
th he conld never abiery & any thi
them, And left :i: liould ]I"r‘pf" i

tween the Old and Young, he has feveral
One from its Parent, and ] et it in a (3
ftanding which it bred very plent
ibly be performed beiween theyon
felves, he has cut chem oft, one by oue, as the
and has kept eagh q_-f'r.h..L ..,.,.|c: and that b
G eneration: ; hLL vnn“-. Difference, s ko, el
Increafe, He has hikewife feen adlalipe - bin g foriia v oung enes,
and l.l-{u{-' I"'“-"l"'l prod 'L.l,..‘ L 2 |
ated from iis P
portian to their Feed:

Bur the molt amnags

! .
LAY |.4I' L LCEL: 3.--......)"".

or devenfucceiiive

s !l.'l.;.".l ;. L]
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15, what he tells us, -concernin :,; Iis Lip ons-on thele Area
tares,  IF ane of them ;'1 Ct in Loy .......1.-5.-;,'\-. ihe Fares
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Animalcules in Waters.

Part forms a Head-and Mouth at the wounded End, and
z"‘m.. 5 1-..L'[]1 Arms, .more or lefs 1']*"{'.. ly as the Heat s favour-

le.  In Summer they will be fhot m'.::'u 24 Hoars, and the
new Head perfeéted in a few Dy

Cut a Po _-'__-*.*.'.' where or into v,L.m J"‘:'.:':s you pleafe, tranf-
verily, each Part be comes 2 camp at Polype. B
fmall an Animal to admit of being mu....! into many Parts at
once, he firft cut ﬁr'l:.‘l":“(.‘.l four Quarters, and let them grow 3
then u...-..'::' each Quarter, and pu::-:‘wdcd hhu.iJ.in", tifl
he obtained fifty out “of one = and has il by him feveral Pieces
of the fame ,-r&f pe thus cuta above 2 Year ago, wlhich have pro-
luced Numbers of YOUNg Ones.

If a Polype be cut the long Way, throu igh t!‘-f: IT{ 1a,  Sto
mach and Bedy, each Part 15 half a Pipe, w-t.1 half a2 Head,
half a Mouth, and fome of r"u, Arms at one of its Ends. The
Edeesof thefle half Pipes gradually round the emf¢lves, and unite,
}_}-r.”u::_{r at the Tail End; and the half .'"...l'JI"'“ and halfSto-
mach of cach becomes compleat.  'All this he hds'feen'done
in lefs than an Hour, and the two Palspes thus formed differed
i}'ﬁﬂ:lillz f am ‘.'-'l"ﬂ]L" Qnes, }.!-'It 1]'[ "l'l"-ﬂ.ﬁl"-" H'-'I-"l{'J xll-l-]"h?; 1'-'-'”*-”
:[}l.f-l.u. a few !}'} 11["]-"‘ ied. Pm F'! Jl bezen curt, 1'1-]-.. til=
u.l_;.-. between 7 ...al & in tm I‘.’IJmmﬂ:, and bw'..‘I:".' een 'z

and 3 in the Afterncon; ‘edch Part has devoured a Worm as
h:;l'ue: as itel I

(._-:.:uw a Polype, Tengthways, through the Head 2nd Bady,
bt not qg:u_o :l1rm1nh t]rr_* Tail, in a {hore time there will be
two p‘s eét Heads and Bodies with but one "Tail?’ whic)
Headsand L:...m, may, foon after, be ng.:n divided in'like
manner: and thus, Mr. TrzasLEY fays, he has produced 2
¢ with feven Heads and Bodies cmh'-mtd by one Tail.
'! hefe feven IHeads being cut off ‘at once, {even others orew
in their ftead: and each of the feven Heads fo cat off, put-

ting forth a néw Body, became a compleat Po .’,r,.

He cuta Palype, I:r.mﬂ'cn fly, alunder, "dnd 1::.“.. 1z the twn
Parts clofz together, they united where they” had been cut,
The (_"erm'.:L ear the next Day, .amnnr‘ f1.cc and hias mul-
¢ciplied. ' T'he Fore-Purt of one Pﬁ.“‘m united in'the Lm € man-
ver to the Hind Pare of another. 'This compound Animal
eat likewile the next Day, and has fince produced young ones
from each of the Parts that formed it.  But thefe two Exper-
ments don't slwavs fucceed.

*T'was {aid before, that the Body of a Paf e is a fort of hol-
low Gur or Tube : ‘this lie has found means to turn infide out,
as ofie may tirn a Smcl{urg ; and has ‘L'x{].ml at preflent, Enr
R, s'“u.JJ.L Infides refdain to be their Oatlid i3 rm'-.n.,lf'l.“u‘nl

H 4 ing

it being tog
wl




Animalcules in Waters.

ng ﬁmh they eat, gmw, and multiply, as if nothing had
een donpe fo 'em,  He has repea ited all thefe Experiments
everal Hies) with the'ut ...nh Precaution, 'Adfliduity and At-
ention 3 .and might appeal; -he, fays, to the (b_l lity and
Number of the Perfons who bave {een them made by him,
as well as of thole who have made the fame themfelves. He
adds, that/in the Hiflory of the Pafge, which he has in
Hand, all the Methods and Contrivances ufed by him in his
Oblervations will be |Il.r':'ibed.- but even before its Publica-
tion hie is yeady and willing to commynicate any Information
that may enable others to perform the like.

Mr. Rravmur, Fellow of the Royal Academy of Sci-
ences in France, declares (in the Preface to the fixth Volume
of his Hifi ffary of “Infeds jult puhh:hnu at! Paris) that he hasre-
peated all Mr. TREMBLEY 's Experiments, not only by him-
felf, but with Mr. Jussieu and feveral others of the faid

'!n:udn'm'.', and found them fucceed as they had done in Hal-
langd, of which he oives a general and fuccinét Account. When
firlt he faw two compleat Animzls forming themfelves from
the Parts of cne Polype cut afunder, he knew not, he fays,
howtto:bellevehis'E yes 3 and he can’t yet behold it, without
new Amagement; tho' |:IL has {een it an hundred and an hon-
dred tymes.  He adds, that the Curiousin Framce foon began
to try if otheér Creatures might not be found with the fame
extraordinary Faculty. - “Thar Mr. Bosser foon difcovered

n flender Water-Worm about one Inch and half long that had
the fame Property ; and "I.I- LxoxeTT found another above
thrée Inches h:']r- and the Thicknefs of the treble Swring of a
Violin; which bemng cot into thisty or. forty Parts ai't'-’ildl'.t._
the fame Phznomena.

Mr. REsUMUR imagining - that fome Sea Produélions,
whofe She pe fomewhat refémbles this refb W ater Pc:.,pf fuch
as the Ubtice marine and Star -Fjb, “'L":E]I: have the like Fa-
colties, engaged Mr. GUETTARD :md Mr. Jussiev to make
Variety of Fxperiments on the Coalts of Poidon and Normandy.
They broke and cut §7ar- Fifb :l'tn') {everal Parts, and had the
Plealure to iee: the fveral i ris. continue alive, and their
Wounds cieatrize and heal : and 1;1{; they could not ftay:lon
enough in the Country to fee new Parts, fhoat forth, inftead %
thole car away; Mr. GErrARD DE VizLars has feen the
Urticee on the Co.r.ﬁs near Rochelle reproduce all the Parts cut
off, and the fear- Fils putting forth new Radiz in the Room of
thole they ]m-:l been deprived of.  When the Fifhermen {aw
Mr. Jussieu 1 tearing and cutting one of thofe Animals in
r’m:u, they *ﬂld ham, twas Labmr in vain, he :-::n..ld not kill
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Animalcules in Waters, 99

frequently on the Coafts of Normandy *.
They are feen fticking on the Declivity of
Rocks; fome red, fome green, and fome
of other Colours: where they look like
Muthrooms while fhut and folded up, but
like Anemonies when they open and difplay
themfelves. There is no opening them by
Force without deftroying them ; -but on
Preflure they fometimes eject feveral young
ones of different Sizes : which feems to prove
them both Male and' Female, and al{o to be
viviparous. If you loofen their Hold, carry
them away, and keep them in Water, they
will fix themielves to "the firft convenient
Place they find, When the Sea- Mufbroom
is about to open, it raifes itfelf, and thrufts
out two little white and ftriped Bodies like
Bladders, round which appears a.great Variety
of Points or Trunks of different Sizes and
Colours ; whenge fome Naturalifts have
called it the Sea-Anemone. This Opening,
not unlike the blowing of a Flower, has
inclined others to look upon it as a fort of
Plant, or elfe as partaking both of the Ani-

it ; Experience having taught them what Men of Learning had
never 1o much as heard of. Mr, Reavmur and Mr. Box-
x eT found alfo fome fortsof Earth-Worms, which being cutin
two, each half had all its Deficiencies reproduced after fome
Months.  Many indeed died, but as fome fucceeded, the
Mifearriages muft be imputed to want of Care, and not to the
want of fuch an Ability m thefe Animals.

* Vid. Spedtacle de Ja Nag. Parc 11 Dial, 22,

mﬂl.
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100 Animalcules in Waters.

mal and Vegetable Nature. Butas all thefe
little Points or Studs are not Leaves, but a
fort of Snouts or Trunks, through which
this Creature fucks in its Nourithment, as
the See-Urchin and Star-Fifh do through
their fine Reeds or Prickles, we can’t deny
it 2 Place in the Rank of Animals; and
elpecially after fo remarkable a Circum{tance
(confirmed by ocular Teftimony) as that of
three or four young ones ifluing from the
Parent upon {queezing: it.

There is a fort of Star-Fifb, called by
RONDELET1US pag: 12 1.Stella Arborefiens,
which from a Body fomewhat like the Sea-
Urchin, {ends out five Branches in Form of
a Star u thefe five divide into ten, thofe ten
again dnto twenty ; the twenty into forty,
the forty into eighty, the eighty into one
hundred and fixty : the one hundred and
fixty into three hundred twenty ; the three
hundred twenty into fix hundred forty ; the
fix hundred forty into one 'thoufand two
hundred eighty ; the one thoufand two hun-
dred eighty into twe théufand five hun-
dred fixty ; the two thouland five hundred
fixty into five thoufand one hundred twenty ;
the five thoufand one hundred twenty into
ten, thoufand two hundred forty ; 'the ten
thoufand ' two 'hundred forty into twenty
thoufand four hundred eighty ; the twenty
thoufand four hundred ecighty into forty
thoufand nine hundred fixty; and thofe

ag;iiu
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Animalcnles in Waters. 101

again into eighty one thoufand nine hundred
¢twenty.----The farther Divifions could not
cv:rtair:.i;.r be traced ; tho’ probably, when
the Fifth was alive, they might have been
diftinguifh’d much beyond this Number 4.
All thefe flender Threads, thro’ their whole
Length, have minute Clafpers iffuing from
them, and appear very amazing when exa-
min'd by the Microfcope.

T'o conclude this Chapter.—1If the fmall-
eft living Creatures that have been yet dif-
covered are produced in the Waters, in them
we find alfo the largeft and moft monftrous.
No Bird or Beaft comes near the Size of many
Kinds of Fifhes, nor can the Elephant itfelf
be brought in Comparifon with the Whale,

Joannes Faser Lynceus aflures us,
that in ‘the Year 1624, he faw himfelf a
Whale, that was caft upon the Shore near
Santa Severa, about thirty Miles from Rome,
ninety one Palms in Length, and fifty in
Thicknefs ; its Mouth was  fixteen Palms

long and ten high, and being opened and

kept gaping, 'a Man on Horfeback might
therein find Room enough. ' Its Tongue was
twenty Palms, that is, about fifteen Foot in
FLength. He adds, that four Years before, ano-
ther Whale was caft near the I[fland of Corfica,’
not far from the Coaft of  Fraly, which, be-
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102 An Examination of

g ‘a Female, was found big with a Cub
thirty Foot lonﬂ and fifteen hunched Pounds
in W ua__.ht HL fays, the Carnea Pingueds
[Lard or Fat] only of the Parent W’hd‘u,
weighed one hundred and thirty five thou-
and Pounds.

Let us now refleé how amazing the Dif-
parity between fuch a Fifh as this, and a
minute Animalcule lefs than the thoufandth
Part of a Grain of Sand in Bignefs ! How
innumerable muft the Kinds of Creatures be,
that form the Progreffions from one Size to
the other ! And how equally wonderful does
the Hand of Providence appear, whether it
actuates an enormous Mountain of Matter,
or enlivens an Atom !

CaqH AqgP, Wi
An Examination of the BLoo® in Animals.,

ﬂﬁ? E cannot employ the Microféope to

any more ufeful Purpofe, than to
view the natural Courfe of the Blood within
its Veflels,” or ‘examine the Contexture of it
when extracted from them : For the Prefer-
vation or Reftoration of the Health of Man
may be greatly advantaged by fuch Enquiries,
By feeing it within the Veflels,’ we may
judge of ‘the Situation, Dimeénfions, Arrange-
ment and Ramifications of the Arferies and
Veins through which it pafles, together with
the general Etatf.: of the Fluid, the Degree of

2 18
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the Blood of Animals; &C. 103
its Impulfe, Progreflion, or Motion, and
the Tendency or Direftion of its Current
pafling through them.

When taken from the Vefiels, we can
exariiine it more minutely, and obferve all
the little Alterations that may happen in the
Mixture, Size, Form, and Quality of the
Particles compofing its more folid or more
fluid Parts,

I thall now thew how the Microfcope may
be employed in both thefe Ways; but think
proper to premife a thort Account of the Blood
itfelf, fince our Knowledge of  that will the
better -enable. us to: make a right Judgment
when we come to {ee it circnlate.

Crh- AP V1L
4

Some Account of the BLooD, as examinea
by the MI1CROSCOPE.

Uman Blobd, and the Blood of [Land-
Animals, is found by the Microfcope

to confift | of round red Globules floating in
a tranfparent. Water or. Serum. . - Each, red
Globule is made up of fix {maller and more
tran{parent onesy and Mr, LEEUWENHOEK
has difcovered, that each of thefe again is com-
pofed of fix Globules ftill more minute and
colourlefs : fo that every common. red Glos
bule is compounded of at leaft; thirty-fig
{maller
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fmaller ones ; and perhaps the Divifion may
ftill go on IllULh farther *,

T‘,L {pecific Gravity nf thefe Globules is
f{mmv-h*t more than of the Serum wherein
they float, as is fhewn by their {ubliding in
Blood extracted from the Veins and at reft 2
They have alfo a confiderable Attraction to
each other, and when brought in Contad,
cohere fo ftrongly (unlefs foon {eparated
again by Motion) as to form a Subflance re-
1-..mhung foft F E[h.

*Tis not difficult to imagine, how fix foft
and flexible Globules, eafily compreffible in-
to any Shape, may compofe one larger Glo-
bule : but to make it the better underftood,
I fhall borrow two Draughts from Mr,
LEEUWENHOER,

Fig. I. Plate X. fhews one fuch large

slobule, wherein five of the fmaller fort
that -::ump::-f‘: it appear in Contact, the fixth
lying behind.

Fig. II. fhews, how by their mutual At-
traction to, or Preflure againft each other, they
readily unite to form a p::,rf::&;}r round Body.

It is alfo eafy to conceive, that thefe fix
Globules, and even the more minute ones
ftill whereof they are compounded, may
occafionally. be ll:pa ated, in ‘order to pafs
thro’ fuch extr :“1.;;} minute Veflels as with-
otit Separation they cannot poflibly enter;

* Vid, Lirvwex. dre. Nat, Tom. IV. pag. 12.

and
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{maller ones ; and perhaps the Divifion may
ftill go on much farther *.

he fpecific Gravity of thefe Globules is
fomewhat more than of the Serum wherein
they float, as 1s fhewn by their fubfiding in
Blood extracted from the Veins and at reft ¢
They have alfo a confiderable Attraction to
each other, and when brought in Contact,
cohere fo ftrongly (unlefs foon ﬂ:ﬂmtf:d
again by ’ﬂotim} as to form a Subflance re-
Lnﬂﬂiia"r {oft Fleth.

"Tis not difficult to imagine, how fix foft
and flexible Globules, E.‘if!]} compreflible in-
to any Shape, may Lumpofc one larger Glo-
bule : but to make it the better underftood,
I fhall borrow two Draughts from Mr,
LEEuwENHOER, :

Tig. f Plate X. fhews one fuch large
Globule, wherein five of the fmaller fort
that compofe it appear in Contact, the fixth
lying behind.

Fig. II. fhews, how b}? their mutual At-
¢raction to, or Preflure againft each other, they
reac 11:f unite to form a pl:.rﬂﬂl}r round Bc}d}
It is alfo eafy to conceive, that thefe fix
Globules, and even the more minute ones
ftill ' whereof they are cu::r‘.lpounn:iui may
occafionally. be  fepara ated, in order to pafs
thro’ fuch extreamly minute Veflels as w tthm
ont Separation they cannot poffibly enter;

* Vid. Lesvwex. dre. Nat, Tom. TV. ‘pag. 12.
and
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Some Account of the Blood. 108
and may re-unite when they meet again in
Vefiels where they have ‘more Room. And
We are very certa m that fometimes tlzt:._f,r
cohere in greater \u*n ers, and form larger
Mafles [l‘h- are cmmf’u,nt with a free and
healthy Circulation.

Mr. LEeuwenuoEK and Dr. Jurin af-
ter the moft accurate Admeafurement, by the
Way defcribed pag. 4611) wg reed, that the
Diameter of a common red Gl u::lbu-.z of hu-
man Blood is equal to the * one thoufand
nine hundred and fortieth Part of the Length
of an Inch. Mr. LEEUWENT HOEBK before
this had computed that 4 twenty- five thou-
{and of thera were nutu}rhﬂ toa Gr *m of Sand.

buppnﬁn'?, then, the Blood, in Peep le of
found Health, to mnﬂlt of (_T]'["ﬂ les of 1441
Size and Cmnpnﬂtum as before mentioned,
{oft, flexile, and &Lflj' {eparable ;. it muft
1*11:{"::11411!}r hanpcn hut confiderable Alte--
ration in any of thefe Particulars will occa-
fion 2 morbid State.---Sheould the Globules,
for Inftance, be divided too minutely, and not
readily again cohere ; {hould they become
rigid ‘and unflexible, either when feparated

arr—

* Vide Philofeph. Tranfall. Numb, 106.

4+ If the Diameter of one thoufand nine hunc Ired and
forty Blood-Globules be equa 1l to the Length of one Inch
and if, as Gesmeiricians demonltrate, J]‘ILI s be to each
cthc:'.'l.s the Cubes of their I}i;a:m:‘.trn it. muft nec
follow, that a Sphere whele Axis is ose Inch in L
mult be equal to leven thoufand chree h 1
lions, three hundred and eighty four th

2L |y 11
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orunited; orfhouldtheycoagulateand becorn®
1'115:}}11;11:51{: bad Confequences muft enfue,

The great BoERH AAVE fays, that Health
confifts in an equal Motion of the Fluids, and
an equal Refiftance of the Solids. Now the
Fluids move equally when their Force is no
greater in one Part than another ; and the
Refiftance of the Solids is equal, when they
comprefs the Fluids every where fo equally
that no Senfe of Pain arifes,

But when the Globules of the Blood co-
here in Maffes too large, and will not eafi-
ly be fo feparated as to pafs freely thro’ the
minuteft Veflels, the Force of the Fluid
muit there be greater, and confequently un<
equal; the Refiftance of the Solids muft alfo
be thereby inecreafed, and rendered like-
wife unequal : whence fome Diftemper muft
arife. If, on the other hand, the Globules
are broken, or feparated into fmaller Maffes
than the natural Standard Size, they will
take up more Room than they did before ;
and, being crowded too abundantly into the
capillary Veflels, will occafion Diftenfion,
Uneafinefs, and perhaps a partial Stagnation
there : whilft, in the larger Veflels, the Cur-
rent rolls along with too great Rapidity, the
Forece of the Fluids, and the Refiftance of

! the Veflels are both rendered unequal, and
the Ballance between the Selids and Fluids
is entirely overturned. INone of the Secre-
tions in this State can duely be performed;

and
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and unlefs fome means be found to reftore
the Equilibrium, the Event muft {oon be
fatal,

I believe it will 'be allowed; that where
QOne Perfon dies from a Diforder in the cons
taining Veflels, Twenty mifcarry by fome
mpatural Alteration’ in the Fluoids that pa
through them: and therefore if we can find
what their natural State is; the Means where-
by it may be preferved in fuch State, by what
Accidents it may be prejudiced, and how it
may be reftored, our Pains will be well em-
ployed. )

In order to ebtain this ufeful Knowledge,
it will be neceflary to examine the human
Blood and other Juices, frequently, with the
Microfeope, i jevery Condition, and under
every Diftemper; as well as in a State of
Health: by which we fhall have ocular De
monftration of -its /different Appearancesin
each State, and of the Changes it undergoes;
and by Experiments of various Mixtures with
it may pgﬂihly difcover by what meansit can
be aliered from one Condition to another; ag
from a thin and broken to'a:more firm and
confi{tent State, andfo.on-the contrary.

Would our learned Phyficians,” who are
beft - able to judge of fuch Matters, be in-
duced to take this Method, into. their Prac-
tice, it isirealonable-to believe, that in g few

I Y cars




168 Some Account of the Blood.

Vears the Caufes of Difeafes would be beta
ter known, and the Art of Healing brought
to a much greater Certainty than it is at
prefent. An Obfervation of Mr. Leevu-
wENHOEK is very well worth regarding:
he took notice, that when he was greatly
difordered, the Globules of his Blood ap-
peared hard and rigid, but grew {fofter and
more pliable as his Health returned: whence
he infers, that in an healthy Body it is requi=
fite they fhould be foft and flexible, that
they may be capable of pafling through the
capillary Veins and Arteries, by eafily chang-
ing their round Figures into Ovals, and allo
of re-affuming their former Roundnefs when
they come into Veflels where they find lar-
ger Room.

Changes are produced in Fluids furprizing~
ly and fuddenly, as a very few chymical
Txperiments will demonfirate: the Bite of
Venomous Creatures, and Inoculating for the
Small Pox, thew likewife, how minute 2
Proportion’ of poifonous Matter will conta-
minate the whole Mafs of hutman Blood ;
which can ho otherwife ‘be effeéted but by
altering the Solidity, Figure, Size, or Motion
of its component Parts or Globules. And
it is probable, that in many Cafes, it may be
changed from a morbid to a healthy State,
by ways not lefs eafy, could we be fo happy
as to find them out; for we cannot reafon-

ably
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Some Account of the Blod. 109

ably {uppofe, that the beneficent Author of
Nature has given more certain and ready
Means of doing Mifchief than of doing
Good.

Many Diftempers might perhaps be cured
by an immediate Admiifion of fome Medi-
cine into the Veins, which elude the Power
of all that can be taken by the Mouth, For
the Stomach, by its Heat, its Action, and a
Mixture of its Juices, ﬁrnrks fuch an ﬂltﬁl‘d—-
tion in things, before they can be admitted
into the Blood, that they are unable to pro-
dute the fame Effects asif they were received
into it fimply and unchanged.

Some Trials that have been made already,
may ferve in a great meafure towards con-
firming the above Suppofition. Dr. FABRI-~
c1vs injected with a Syphon into the Me-
dian Vein of a Soldier’s Right Arm, in the
Hofpital at Dantzick *, about two Drams
of a certain Purgative Medicine, which in
about four Hours began to operate, and gave
the Patient five Stools. His Cafe was Ve-
nereal, and in fo terrible a Manner, that
there were Nodes on the Bones of his Arm.
But by this fingle Injection, and without
any other Medicine, the Protuberances gra-
dually difappeared, and the Difeafe was quite
cured, He likewife injected into the Vein

* Philofiph, Tranfa. Numb..50,
12 of




—

. e
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of a married Woman, thirty-five Years old,
and troubled from her Birth with Lpﬂ"ptm
Fits, a {mall Quantity of a purgm”‘ Rozin dif-
fnhrcd in an Anti-Epileptic Spirit: this occa-
fioned a few gentle Stools ; after which the
Fits were lefs violent every time than other,
and in a fhort time returned no more at
all.

Dr. SM1TH, of the fame €ity, injected
Alteratives into the Veins of three Patients;
one was lame with the Gout, another ex-
ceedingly Apopleétic, the thir d affliGed with
that f’mr“fﬁ Diftemper, called the Plica Po-
lontca ; :md they were all cured by the faid
fnjections,

S.FracassaTiinjeCted Agua Fortismto
the jugnlarand crural Veins of a Dog, which
died imme jately. The Blood was found fixed
inthe fmaller Veflels, and the larger Veflels
burit. ‘l."fI;::"-"pi}:'g he remarks, “that as an
Apoplexy is eanfed by a Coagulation of " the
Blood, it may probably be - cured by forne Dij~
,.'ri'fuf'i.?f injected. ----ﬁrothu' T}Lﬂr in wnof{:
Veins Ol of Fitriol was inj C‘l“t‘., w*npuuned
a ;;matv.-i ile, foamed like LE sileptics, breathed
fhort, and died: His Blood was fixed and gru
mous, refembling Soot.— Oz of Tartar
was injeted into a third Dog, who after
much-bemoaning, appeared fwell d, and died.

-+ Philefopl. Tranfaf. INumb. 59.

His
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His Blood was not in the leaft curdled, but
¢hinner and more florid than common, —
This proves too great a Separation as well as
a Coagulation mortal,

Mr. BovLe found, that by putting a little
Agqua Fortis, Oil of Vitriol, or Spirit of
Salt into warm Blood, it did not only lofe
its pure Colour and become dirty, but ina
Moment was cmgulamd; whereas urinous
Spirits abounding in volatile Salts, fuch as
Spirit of Sal Armemiac, mingled with it
did not. curdle it, or debafe its Colour, but
made it redder, kept it fluid, and preferv-
ed it a long while from Putrefadtion.

As the Microfcope has informed us of the
Strufture . of the Blood, which without its
Help could never have been difcovered, and
as its continual Affiftance is needful to ex-
amine and diftinguith minutely any Changes
that may be wrought therein, either for the
better or the worfe, by Accident or by Me-
dicine; I hope this Difcourfe will not be
judg’d too long, or foreign to my Subject,
fince Hints of this Kind may prove highly
beneficial to Mankind, if they fhould be {o
fortunate to fall into the Hands of thofe who
are inclinable to purfue and improve upon
them,

I come now to defcribe the Manner of bring-
ing the Blood to a ftri¢t Examination before
1.3 the
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the Microfcepe, and fhall offer fuch Ways as
I have myfelf experienced, not doubting but
the Ingenious will contrive others, as they

may find Occafion.

C-H A P VL
Of wiewing the BLooDp with the
MIcROSCOPE.

A K E (with the Tip of a Feather, or
a foft Hair Pencil) a fmall Drop of
‘warm Blood immediately from the Vein :
fpread it, as thin as poffible, on the cleareft
fingle Ifinglafs placed on a Slider on purpofe,
and apply it to the firft or fecond Magnifier :
the Globules will then be feen diftintly, and
a little Practice will enable to form a Judg-
ment of any Alteration that may happen. in
the Size, Figure, Colour, or Appearance of
them. Wc may alfo examine the Blood ex-
treamly well, by taking up alittle of itin a
very fmall C1ptiLLr}r Tube of the thinneft
Glafs, and then placing the Tube before the
Magnifier,
If a Drop of the fame Blood be diluted
with warm Water, and applied in either of
the above Ways, fome of the larger Glohules
will appear more afunder, and a great many
“of them will be feen divided into the fmaller
encs which compofe them,
i
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If fome of the fame Blood be mixed with
a little warm Milk, feveral red unbroken
Globules will be feen diftinétly ; but thofe
that are again feparated into their {maller
ones will be confounded with the Milk it-
felf, of which the greateft Part is nothing
elfe but Heaps of fuch like-fized minute
Globules.

If we defire to try by Experiment what
Alteration any Liquor, either poifonous or
medicinal, can produce on the Contexture
of the Blood, the Liquor fhould be blended
with it at the very Inftant of its ifluing from
the Vein: for if the Blood be in the leail
coagulated before fuch Mixture, no certain
Conclufions can be formed. Putting the
Veflel into which we receive it into a Bafon
of Water a little hotter than the Blood, will
preferve it lgnger fluid, and make our Ex-
periment by any Mixture with it fucceed the
better.----1 would alfo advife, to get your
Inftrument in perfect Readine(s, by adjuft-
ing the Magnifier before the Vein is opened ;
and likewife to make your Obfcrvations ina
warm Place, left the Blood become congeal-
ed before you can finith your Enquity.

In all Enquiries of Confequence, it.is beft
to draw the Blood from a large Vein: be-
caufe what we can gain (by the Prick of a
Pin or Needle) from the Finger or any fuch
Part, iflues from fome extreamly minute ca-
pillary Veficls only, and perhaps is not {o

1 zood
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good a Sample of the Contexture of the
whole Mafs,——= Some Trials on both ma
however not be amifs, to difcover what Dif-
ference there is between them,

By mingling with the Blood the leaft ima-
ginable Quantity of the poifonous Yuice which
iffucs from the Tecth of a ¥7per when enra-
ged, or from any other Animal, Vegetable,
or Mineral, we fhall difcover its immediate
Effect upon the Globules ; and by confider-
ing, that the Alteration we obferve is wrought
in it, tho’ at reft, we fhall be able to judge
and calculate what Confequences muft enfue
from fuch a Mixture with the Blood, as it
circulates through the Veins of a living
Creature.

Mr. Wirtrtam Cowprr examining a
Solution of Opium with the Microfeope, found
its difiolved Particles in the Shape of fringed
Globules : ‘whence he concludes, that fuch
Particles circulating in the Mafs of ‘Blood,
may be {o entangled in its Serum, or thicken
it in fuch a Manner, as to retard its Veloci-
ty when over-violent, and render its Motion
calm and equal ; whereby all painful Senfa-
tions will be taken off, And from the fame
Principles it is eafy to account for all its o-
ther Effects, and how too great a Number
of fuch fringed Globules muft caufe a total
Stagnation of the Blood, and confequently
kill. Vid, Philof. Tranf; Numb., 222.

Spirits,
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Spirits, Oils, diffolved Salts, Tinflures,
Ejffences, and all other chymical Preparations
farnith us with numberlefs Subjects of Ex-
periment ; and are certainly capable of pro-
ducing the moft fudden and‘amazing Ef-
fects, either good or bad, if injected into the
Blood-Veffels of living Animals: the Caules
of which Effeéts may in a great Degree be
difcovered and accounted for, by microfcopi-
cal Obfervations on Mixtures of them with
the Blood when extracted from the Veins.

A little Blood being mixed with about
four Times its Quantity of * Sa/ Volatile
Oleofum, and viewed through a Microfcope,
there appeared an immediate Separation of
the Globules, In about the eighth Part of
a Minute fome of them werg much dimi-
nithed, and in a Quarter of a Minute many
of them were much diffolved and entirely
difappeared.  Sometimes twenty Globules
were feen near together, which foon lefiened
to eighteen, then to fixteen, and became
fewer and fewer till only two or three were
left. Whence it is probable, that Sa/ Vo-
Jatile Olegfum taken with the Food, and (o
carried into the Lacteals and Blood-Veflels,
may retain its Power of preventing fuch Co-
agulations as would otherwife happen.

L=

¥ Arc. Nat, Tom. IV. page 36.

2 The
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The Urine, Saliva, Semen, Sweat, Feces
Alvz, and all other Adnimal fuices, are like=
wife Objects for the Microfcope ; to be ex-
amined either alone, or mixed with the afore-
faid Liquors : whence much ufeful Know-
ledge may be acquired.

As to Colour in the Blood, a Blacknefs a~
rifes in it from a Deficiency of Serum, as
Palenefs does from too great an Abundance
of it: for it will be always found, that
when Globules cohere together in too great
Numbers they give a black Appearance.
When this therefore is the Cafe, means of
diluting thould be found out, and made ufe
of ;. fince it is abfolutely requifite to Health,
that the Globules of the Blood fhould float
in a due Quantity of Serum, and be there-
by circulated freely through the minuteft
Vefiels, a contrary State to which has proved
the Death of thoufands, -- Mr. Lesu-
WENHOEK tell us, that whenever he found
his Blood too deep coloured, his Way was
to drink four Difhes of Coffee in a Morning,
in- the Room of his ufual two ; and fix Difhes
of Tea in the Afternocon, inftead of three.
He drank it as hot as pofiible, and went on
in this Manner, till he perceived his Blood
grow paler, and confequently its Globules
farther feparated.

CHAP
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The CIRCULATION of the BLooD.

N order to view the Blood ' circulating
through its Veffels, we muft make ufe of
{uch finall Creatures as by their Tranfpa-
rency permit us to look within them, and
{ce what paffes there : for, in a Man, or any
of the large Animals, the Skin is fo opake,
that we cannot difcern even the fine Blood~
Veflels themfelves, and much lefs the Cur-
rent that runs along them. Our Informa-
tion, however, will not be greatly different ;
for the whole Animal Creation is eftablifhed
on one and the fame Plan, and the Circu-
lations in the meaneft living Creature are
carried on through Vefiels of a like Structure
(in the general) and are accelerated, or re-

tarded, by the fame Caufesas in the nobleft,
And, in Truth, as to the Circulations of
the Fluids, and the Motions of the Bowels,
the Brain, or any of the internal Parts,
more Knowledge may be gained by infpect-
ing Infeéts and finall Animals with the Mi-
¢rofcope, than by the moft {kilful and curious
Diffections, or anatomical Experiments on
larger Subjects. For the Skins of fome of
thefe little Creatures are fo tranfparent, that
we may fee plainly through them the Order
and Difpofition of the Vefels underneath ;
1 and
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and the Coats of thefe Vefiels are, again, of

fuch an amazing Thinnefs and decu y of
Contexture, that they are little or no Empf,-
diment to our View of the fecret, tho’ re-

gular, Operations of Nature, and the Laws
ihe ad&ts by, when undifturbed and quiet:
whereas our Diffections: of larger Animals,

while alive, may fhew her at vmc!c, mdccd,
but in fuch Confufion, h}’ our breaking in
upon her violently, that ‘ul her Motions, then,

muit be in great Difor der, and Lfmi{fquent]}?
Im{,dp’lhl of affording ’my fatisfactory Infor-
mation as to the Lliu lations.

In this Sort of Creatures [UD, after view-
ing, aslong as we think fit, the natural and
regular Current of the Bluml, as it is carried
on in a State of Health; we may by Pref-
fure, and feveral other Ways, impede, di-
ﬂmh, and divert its Courfe ; and may find
Means, by various Mixtures with it, of in-
dumng a morbid State ; and at Iat“r, by let-
ting the Creature dye before our Glafs, we
may perceive all the Changes it undergoes,
and what occafions the inter mlttmg, vibra-
ting, trembling Pulfe of expiring People.

In. feveral of thefe little Creatures we can
not only fee the general Courfe of the Blood,
but are able perfectly to diftinguith the Fi-
gure and Circumitances of ‘the Globules
whereof it is compounded, and the Altera-
tions they {uffer, when th{,}r pafs out of the
larger mnto the more minute Veflels, For

many

"
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many of the Veflels are 1o {mall, that even
finele Globules cannot pofiibly find 2 Paflage
thro’. them without being cc}r‘nprf{’_f'ud inta
oval Shapes: and yet thele Veflels are large
in comparifon of the fineft Veflels of all, to
pafs through which, the Globules muit be
divided and fubdivided into their fmalleft and
moft minute component Globules.

*Tis amazing to oblerve, how careful
Providence has been to ‘prevent ‘the Blood
from coagulating, or cohering in Madles dan-
gerous to Life, by the very Difpofition of
the Veflels it runs through : which, whether
{eparating or uniting, are {o contrived, as to
caule the Globules. to come frequently toge-
ther with a brifk Collifion, or firiking a-
gainft eich other. The drteries, for Ex=
ample, which cenvey the :Blood from the
Heart to the Extremities of the Animal,
and in their Progrefs continnally leflen” fhew
Diameters, and divide into-fmaller Brdnches
almoft @d: nfinitum : in thele Arterves; I
fay, at every fuch Divifion, -many of ‘the
Globules of ‘the Blood »muft cufh, with a
confiderable Force, againit an Angle direct-
ly in their Way 3 whenpce recoiling back -on
thofe immediately behind; they muft ftrike
upon one another, and’ caufc 2 kind of
Commotion, eer the Current can divide
readily ‘into the two fmaller Branches. " See
Fig. I Plate X, In the Feins, which,

on
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on the contrary, return back the Blood from
the Extremities to the Heart, whofe Diame-
ters enlarge as the Tide rolls along, and
whofe {mall Branches are continually uni-
ting and making larger Veffels, till at laft
all their Streams fall into one; here, at
every Conjunction of two Branches, their
Currents rufh againft each.other with Vio-
lence : by which Concuffion unnatural Co-
hefions are broken, or prevented ; and of this
the Microfeope can aftord us ocular Demon-
ftration, Vide Fig, V.

CHAP...X;

Of viewing the CurRENT and the CiRcu-
LATION ¢f the BLoob,

Y the Current of the Blood, 1 mean, its

fireaming or paffing on either from or
fowards the Heart, through any Veffel,
whether it be @ Fein or Artery.

By the Circulation 1 would be underftood
to intend, the Courfe or Current of it, from
the Heart along the Arteries to the Extre-
maties of the Body : together with its Return
by the Feins from the Extremities back again
towards the Heart,

Both thefe the Microfiope can bring to
View ; but the latter is fomewhat more dif-

ficult
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and Circulation of the Blovd,  12%

ficult to be aflured of than the former ; for
when the Veflels before us are extreamly
{mall, it is not always ¢afly to diftinguifh
which of them are Veins and which are
Arteries.

The larger Arteries are indeed diftinguifh-
able by a Protrufion of the Blood at each
Contraction of the Heart, then a Stop, and
then a new Protrufion, which may plainly
be feen continually fucceeding one another:
whereas the Current pafles through the Veins
with an equal and unintermitting Stream,
But in the more fine and extream Branches
of the Arteries this Difference is not per-
ceivable.

The tranfparent Membrane between 2
Frog’s hind-foot Toes is the Obje& moft
commonly employed for viewing the Current
and Circulation of the Blood ; and, in this,
if well expanded, it may be feen fairly and
diftinctly, both in the Veins and Arteries; in
the manner reprefented Plate XI. Fig. L.

A. A. two Toes of a Frog’s hinder Fost.

B. the thin Membrane between the Toes,
extended.

C.C.C. the Trunks of the Arteries,

D.D. the Trunk of a Vein,

E.E.E. Arteries and Veins in the fine
Membrane, with the Blood-Globules circu-
lating through them,

The
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JFicult to be affured of than the former ; for
when the Veflels before us are extreamly
{imall, it is not always eafy to diftinguifh
which of them are Veins and which are
Arteries.

The larger Arteries are indeed diftinguifh-
able by a Protrufion of the Blood at each
Contraction of the Heart, then a Stop, and
then a new Protrufion, which may plainly
be feen continually fucceeding one another:
whereas the Current paffes through the Veins
with an equal and unintermitting Stream,
But in the more fine and extream Branches
of the Arteries this Difference is not per-
ceivable,

The tranfparent Membrane between a
Frog’s hind-foot Toes is the Obje&t moft
commonly employed for viewing the Current
and Circulation of the Blood ; and, in this,
if well expanded, it may be feen fairly and
diftinctly, both in the Veins and Arteries, irg
the manner reprefented Plate XI. Fig. 1.

A. A. two Toes of a Frog’s hinder Fodt.
B. the thin Membrane between the Toes,
extended,

C.C.C, the Trunks of the Arteries,

D.D. the Trunk of a Vein.

E.E.E. Arteries and Veins in the fine
Membrane, with the Blood-Globules circu-
lating through them,

The
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'The Way of applying it to the Microfcope
was defcribed Page 13 ; and therefore needs
not be repeated here

The Tails or rJII‘S of {mall Fifhes may
likewife be ufed very commodioufly to this
Puir .f,m and prefent to View great Num-
'I_:Lp'. of Veins and Arteries WIth the Blood
puﬂ_-ng different W ays thluugh them.

It 1s difficult here in London to meet with
any Fifhes alive and proper for this In-
fpection, except Eels and Flounders = ecithe
of thefe will [E:rv" howewe r exceeding well ;
but the {m ._'l”“i ‘:w are the bétter, -—h—I*ut
your Eel into 2 Glafs Tube fill’'d with Water
after wiping oft its Slime, which would nh:
fcure your Glafs.  Then having ftop po{
both Ends, to prevent the Water's runping
out, apply the Tail or Fin to your Micros
1{.L gc, and you'll fee ‘the Circulation in a ve ry

recable \I’it‘ ier. © If you put not Water in
vu r Tube, the Sliminefs of the Eel will imx
medjately ff:u.u the (Glafs and prevent youos
Ij-'h-..ﬂ"..l'.,.

'i‘l e flat Fipiire of the Fhander: will "not
mit s 1o }‘ it g in arTube s we do'the

_"-.:"r".'r= or view it by es ery mm.i of Micro:
fcope : ‘biwita pi in: Pibee:df «hin Glafs) ix;
placed over the Hele, whera O} yettsldre o
p-:;i to the Double Refeding . Micrdido, uJ

1 v o .

J.L:u J—H A I.I tlig' 1-'.'_ :'..:‘c.l.._\.l:l ||,{-|_l!. 1;[ : ‘T DL}JJ‘,F "“"r:"’ rl,
i

1

the faid Glafs: and by fetfing a Booky o
P | s
lomes



ZDF!E
2eds

this
M-
ood

mng

(:I':f
1 1

g

F—

PR
=0
€7

o
-

'
i

and Circulation of the Blood. 127

{fomething elfe of a: proper Height to fu; pport
the Body of the Fifh, it will lye in a very
good Pofition for "uu,w and the Circulation
may be feen diftinétly.

Eels and Ifﬁashﬂ'n live a long while out
of Water, and are therefore moft ufeful for
this Service here at Leondon ; but in the Coun-
try many Sorts of other fmall Fithes may be
found much more tranfparent.

Mr. LEEUWENHOEK m.r:,fm% us ¥, that
he faw, with great Admiration, in the ur-
mofkt L’*itrl.’_lﬂltil.,a of a vu}r minute Fifh’s
Tail, how the larger Arteries were there di-
'Hdu,d into the moft fine or evanefcent ones ;
and that many of the fmalleft Veins, re-
turning from the faid Extremities, met to-
gether ar laft in fome larger "h,m There
ttppuled alfo in fome V u“l‘ {fuch an Agi-
tation of that Blood (which 11:'1'; pi -Juuw’i
from the larger Arteries towards the eva-
nefcent (JLH,H. at the very Extremity of the
Tail, and returned afterwards thr 31:"'1L many
minute Veins into a large One) as hare ily can
be conceived. In the larger Arteries he
could perceive a continual new Protrud 1om,
HLLLl' ation of the Blood's Courfe, 1{_L'._I"|":'11
from the Heart; but in the {ina 1'u,t Arieries
the Motion feemed equable, without any

—— =l

T r T T vz L &
® Aecan. Nab. Tom. TV. Lpiil. 5.
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124 Of wicwing the Current

fuch repeated Propulfion : and though in thq
minute{t Veflels there appeared no Colour,
yet in the larger Vein or Artery, though
near the End of the Tail, the Blood was
plainly red.

We cannot properly call any Veflel an
Artery farther than the Pulfation reaches ;
beyond that, and returning towards the
Heart, it muft be accounted a Vein : for
Veins are only Arteries elongated 5 but as
they frequently divide into Branches that
evade Difcovery, it is, perhaps, impoffible
to determine exaétly, where the Arteries end
and where the Veins begin.

They do not always, however, branch
out fo extreamly fine before their Inofculati-
on or Communication with the Veins; for
the fame curious Obferver tells us, that on
each Side the little Griftles, which gave a
Stiffnefs to the Tail of the Fifh abovemen-
tioned, he could fee a very open Communi-
cation of the Veins and Arteries : the Blood
tunning towards the Extremities through
Arteries, and returning back again thro
Veins that were evidently a Continuation of
thofe Arteries, and of the fame Diameter
with them: And this he faw in thirty-four
different Flaces, in as many Arteries, and as
many Veins, The Manner whereof, as by
him delineated, is thewn, Tab, XI. Fig. 1L

A. As
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and Circulation of the Blood. 124

A. A. Reprefent two Arteries, one of
avhich runs on each Side a minute Griitle,

B. B. Their open Communication with
the two Veins C. C.

As this whole Fith was not half an Inch
in Length, how fmall muft the Tail there«
of be, in which, notwithftanding, the Cir-
calation of the Blood was vifible in thirty-
four Places, and the Current of it in fixty-
eight Veflels! and yet thefe V efiels were
very far from being the moft minute of all.
How inconceivable then muft be the Num-
ber of its Circulations in an human Body!
Nor need we wonder to behold it ifuing
forth at every Prick of 2 Pin or Needle.
Upon confidering this, Mr. LEEUWENHOER
adds,’ that he is fully perf:aded, a thoufand
different Circulations of the Blood are con-
tinually carried round in every Part of a
Man’s Body that is not larger than the
Breadth of his Fore-finger Nail *,

The Tail of a Newt, or Water- Lizard,
applied in a Glafs Tube, after the Manner
directed for the Eel, affords an entertaining
Profpec of the Circulation  through Num-
bers of fmall Veflels. But nothing can fhew

=

it finer, than an exceeding fmall + News of

* Lepuwex. Arcazn, Nat. Tom. IV. pag. 169.
4 Pbil. Tranf, Numu, 258.

K2z thig




126 Of wiewing the Current
this Water-Kind, which fometimes may be
found lefs than an Inch long, and fo tran fl"n-

that il‘lL Blood may be feen running in
irections, not only through the Veflels of
Cail, i ut t]uqughr:::t the whole Ludj‘ :
.Fm 1 it I8 | partict .].1111; delightful, to m:::o'»l, in

- t: little Toes, the Stream t Lum; running to
the Extrei .;t-u- in one p.mluui, ¢1n\_ return-
1-"-“" = ICIK a E,..] 1;-} ‘u'u cher, j 1t below the
Hecad are on either S uf‘ three Fins, or{ome-
v'h:i.:, like Fins, whi m in iwmnninr:, the

| Creature L-Jku Ufe of !.CI poife and crludc its

Body : each of thefe appears by the “Micro-
{cope divided, like Ponfwﬁv into many pumt-
< d B rJIICI‘.h.,S, in any one W hereof, as in the
'Toes, the Blood is feen coming along an Ar-
tery to the Extremity, and then immedi-
ately returning towards the Heart again,
through a Vein that lies parallel, and almoft
clofe thcutu and with which its Commu-
nication is very apparent,---As thirty or forty
of thefe Branchings prefent themielves be-
fore the Eye, fometimes at once, with the
Blood di“un&l}r circulating in all, they afford
a charming Sight : and htv may be viewed
by the th:hi or fourth ] gt]lﬁtl : for the
Globules of thu Blood in Newts are I*rw“r
than in any other Creatuge I hav -xamin’d,
and are fewer in Pro portion to the Serum or

| Water they float along in.. To which I may

; alfo add, that the Figure of them, as they are

1 carried
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and Circulation of the Blood. 127
carsied along the Velflels, changes in a moft

{u rprixing Manner.,

In Spring-time, if a little Frog’s Spawn
be' kept fome Days in a fmall Quantity of
the Ditch Water wherein you found it, you'll
be furnithed with a Number of exceedingly
{mall Tadpoles, which, when firft they be-
gin to fwim, are almoft wholly tranfparent:
and "if placed before the Microfcope, in a
Tube proportionably {fmall, with fome Water
in it, you'll eafily difcern the Heart and its
Pulfation, together with the Blood circulating
in every Part of the Body; and, particularly,
in' the Tail, more than fifty Veflels prefent
themielves at one View.

Thefe Tadpoles become lefs clear every
Hour, and in a Day.or two their Skin grows
fo opake, that the Circulation of the Blood
can be feen no longer, unlefs 1t be in the
Tail, ‘or better flill in the Fins, at the join-
ing on‘of the Head.

A {mall Mufele taken carefolly from its
Shell,: and placed before the Microfcope on
an Ifinglafs, affords a View of many Arte-
i Pk Lo b it s Cinonl
nd Vems, through which 1he Circula-
tion of the Blood ray be very cleafly feen :

ntaze in this Object is,

W

and one (great Adva
L

that it lies alwavs quiet; whereas moft other
Creatures are difficult to be kept {till iong
enough for Oblcrvation. The Motion of the

K 2 Blood
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128 Of wiewing the Current

Blood continues in it fix or feven Hours with
little Alteration: and, by moiftening it now
and then with falt Water, may probably be
continued much longer.

I can alfo affure you, from my own re-
peated Experiments, that if a large Mufcle
be carefully opened, and a Piece of the thin
tranfparent Membrane 2 adhering to the Shell
be fnipped off with a Pair of fharp Sciffars,
and applied to the Microfcope, the Blood
will be feen pafiing throngh Numbers of
Veins and Arterjes; and if the Extremity of
the Membrane be viewed, the true Circula-
tion, or the Return of the Blood from the
Arteries through the Veins, will be thewn
in a delightful and fatisfaGory manner, and
continue for a long Time, There are like-
wife other tranfparent Parts of the Mufcle,
where the Paflage of the Blood is very dif-
cernable : And, as Mufcles are to be got moft
times of the Year in London, the Knowledge
hereof will, T hope, oblige the Curious,

We are told by Mr., LEEuwrNHGFT{,
that in the fartheft Joints of the hinder Legs
of little* Crabs, he beheld the Blood circu-

late through the Arteries and Veins, with
greater Rap.chn; than he had ever obferved it
in any other Creature; and, moreover, that
the red Globules thereof were twcnt}r*ﬁvc

$Lepuw. Are. Nor, Tom. IV. Ep. 84, Again Ep. 86,
LImics

e i B s F =
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times fewer in Proportion to its Serum than
in any other Land or Water-Animal he had
ever before examin’d,

At the proper Time of Year, exceeding
{mall Crabs may be found, in great Abun-
dance, under Stones and Brick-bats on the
Shores of the River Thames, when the Tide
is ont: and as many of them arc not larger
than a little Spider, it is highly probable fuch
may be tranfparent in many Places of the
Limbs and Body; notwithftanding Mr.
LeeuweNHOEK found his, which were an
Inch broad, opake every where but in the
extreameft Joints of the hinder Legs. Per-
haps too, they may appear more tran{parent,
if they are applied to the Microfcope in a little
Tube filled with Water, than if they are
viewed dry; for ’tis obfervable, that many
Objects acquire a Tranfparency by being wet-
ted, in the fame manner as Paper becomes
clear by being rubbed with Oil.

The Blood may be feen circulating in the
Legsand Tails of Shrimps, efpeciaily if view-
ed in Water ; but then the Water muit
have a little Salt put thereto, or elfe they
will foon expire. In Shrimps the Blood is
not red; which has given Occafion to call
them as well as many other Infeéts exangues,
or blosdlefs: tho in reality no living Crea-
ture is without Blood ; for animal Life con-
fifts in a Circulation of fome Fluid through

K 4 Artea
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130 Of viewing the Current
Arteries and Veins, and that Fluid, what-
ever Colour it may be «of] is 1-:rr:-pr:r1v to be
accounted Blood, In (;rfrr.n" ppers the Glo-
bules (w‘*'c,lt may be feen pafling through
the Veffels in their Wings) are green, and
],:?t Iam apt to think, no body that views
them will hefitate to call them, ‘with the Se-
rum wherein they {wim, Blood.

In the tran {'pm ent Iﬂfn. and Feet of feve-
ral fmall Spiders, *}-L.. Current of he Blood
may ’.l.th hb diftinguithed both in ~the
Veins and Asteries: al{o in the Legs of very
{mall f’ff”-" ces or Bugs it is remar kably vifi-
ole, together with an-extraordina ary Vibra-
tion m the Veflels, which I never have ob-
{ferved .in any. other Creature; In thefe too,
if clear, as they may fometimes be found,
the 3 .c;..n. rful Motions of all the thrnaI
Parts will afford an agrecable Entertainment
to the {:L‘.]'éi;'_!fi} and may be examin’d as long
and as often as they IJLLdH.. For I have kept
a Bug alive in a Sli ider between two Pieces

liinglafs at leaft fix Weeks together, not-
'rithll*iﬁ'.{iin-’r it was confined fo (!{}ﬁ, as to
be uncapable of 1‘=|a1'fr: and altho’ during
that ti me it often feem’d dead and motion.

efs, when I placed it before the ?L-Ein':'u:;-.’é;c}]a{:
a litile M.IITL}; would fet the Bowels a4
and - tenew the.C il T oa

W E:la.:‘\-. .;..1 and renew the Cuorrent of the
T - & 1 .-- e N q .T
[a-'\J'.-'x.. dv W iisidY dS CYVEr,
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and Circulation of the Blood. 131

After many Obfervations made by M,
LeeuweENHOEK on the Blood of {_‘a.ﬁ'&:
Sﬁm*r.: ws, Frogs, Trout, Perch, Cod, Sm’mm
&c. he fLHmm, ‘that the red Particles in the
Blood of f-!{r-{;’ Fifhes, and Water- Animals,
are CO"MP % flat and of an oval Flf“ure
that i, 1,1103; are longer than their Btca_lth,
and ﬂ;pt,u as in Plate X. Fig.V, The fe-
rous Part of the Bloed in ff‘f_}?"f; and A i.rrmrfc
Animals is alfo greatly more, in Proportion
to the red Particl les, than it is in Beayfts or
Men, and the Particles them{elves are larger'
{o that, by being bigger, and fwimming far-
ther afunder, "‘rm: may be feen much better.

Mr. LEevwENHOEK obferved the Blood
circulating in the filmy Wings of a4 Baf,

and likewife in its Ears, and found the G!-r:--
bules thereof perfectly tmmd Wherefore, al-
lowing his Affertion, that in Fifhes and Birds
they r always flat and oval, we need no
lon 'Tfh hefitate how to LL-.L- this -.ﬂrH Creature ;
h_.L' notwithftanding its flying, fhall pro-
nounce it to be a ]:--.f’.?a‘?

He tells us, that 1mrr can fee as well by
Day as I"-HT:][‘, but he i'unp*}ils the Heat
and Dnm:s of the Day-Air would fhrivel
up the thin Membranes of their Wings, and
confequently ftop the Circulations there 3

rra o

* Are. Nat. Tom. [, }'I p. 51, Again, Tom. IL. Epift.
I 2 "_ ,'-'L:::.H"I. ],n.l!.l. Ill ! ]_",1 I. I::l'l
T dre, Nat. Tom, IV, Epilt. 67,

whereas
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132 Of viewing the Current

whereas the cool Dews of the Evening ren-
der them moift and pliable ; which makes
them chufe that time to come abroad,

In viewing feveral of the Obje@s here
mentioned, one fhall often obferve the Blood
pafling through Veflels fo minute, that the
Globules of it cannot glide along otherwife
than fingle, and fqueezed into oblong Forms :
yet an hundred of the red Globules of fuch
Blood, if placed clofe to one another in a
Row, would not equal the Length of the
Diameter of a large Grain of Sand; and
confequently a Million of them exceeds not
a Grain of Sand in Bignefs *,

The Effects of Heat and Cold upon the
Blood are well worth taking notice of : for
as Heat relaxes the Veflels, the Blood finds
meore Room to move in, its Globules float at
greater Diftances, and it circulates more
freely : whereas Cold fo contra@s the Vef-
fels, that the Globules are compreft toge-
ther, and the Blood is impeded, and in fome
Degree coagulated in the minute Capillary
Veins and Arteries of the extream Parts; as
is evident from the Swelling and Blacknefs
of the Hands and Feet when expofed to fe-
vere Cold.

® LeevwEen, e Nar. Tom. I Par. I. P- 35
Before
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and Circulation of the Blood. 133
Before I clofe this Chapter, I fhall briefly

communicate fome Experiments, I had the
Pleafure of making laft Summer, with my
moft ingenious and valuable Friend Dodtor
ALEXANDER STUART, Phyfician to herlate
Majefty, in order to view the Circulation of the
Blood by the Solar,or Camera Obfeura Micro-

feope, which has the Advantage of magnifying
Objects beyond any other fort of Microfcope :

but muft refer the Curious to a more full
Account thereof laid by this Gentleman be-
fore the Royal Society, and which will be

publifhed in the Philofophical Tranfaiiions.
1 muft ficft defcribe a particular Apparatus,
invented by the Doéfor, for examining the
Circulation of the Blood in Frogs, Mice,
Bats, or any Creatures of the like Size, In
this Contrivance, the Looking-glafs, Tube,
and convex Lens are juft the fame, and
placed in the Hole of a Window-Shutter in
the fame manner as defcribed Pag. 22. But
here, inftead of ufing Wirson’s little Pocket
Mictofrope, he bas got the Belly-Part of a
large Reflefting one fixed horizontally on a
Pedeftal, at a Height exaély equal to the
Tube. This ftands on a little Shelf made
to fupport it; and to the Snout thercof,
which lies on a Level with the Tube, the
Magpifiers are fcrewed. The Objet beihg
extended and faftened with Strings and Pins
on a Frame convenient for the Purpofe, is
applied between the Tube and the Magni-
3 fier 3
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fier : whereby the Sun’s Rz‘aj.rs refle@ed from
the Lc:--:*"mrf—ﬁl..ﬁ through the Tube, u pon
the Objet, 1"-1‘:3 on thloLﬂh the thnffu

and “».l“tlblt upon the Screen an ]111*154': c}f

the Objeé moft prodigioufly -:*ul.ug d. -This
1 hﬁﬂt, may -give fome Idea of our Inflru-
ment : and now-I come to the Application:
Our Object -was a Frog, whofe Limbs
being extended” 4nd fui}te.wd on‘the Frame)]
we n'“u:d the Skin of the Belly from near
the ﬂz‘.us to the ‘Throat 3 then g:"irﬂf 1t a
lietle S:;ip fideways ‘both at “the Top and
Bottom, 3}- fﬂf-c!smcr a Fifb-Hook in ‘each
Corner of the '8Kin, it was eafily firetched
out béfore the Micr ofcope,- and t*.nuf*;]md on
the' Screen a moft beautiful Picture of ‘the
Veins™ and %i'tcncs in ‘the"Skin, - with ‘the
Blnr*c* ‘H‘c*'}aLti:*g throwgh them. - In the
Afrteries we could plais ﬁh? perceive the Blood
{to ﬁ[ﬁ.:.._ﬂ and-as it'were reeeding a lit tlc} at
each Dilatation'of ‘the Heatt] ‘and then
mediatély rufhine forwards again  at .;‘_c:h
Contrz&ion ; whilft in the Véins it rolled
on’in a contintial Current with'inexprefiibié

rifg - this©as Jong as: we

Wi f'-i‘_x”.h';‘l._l '\t _.fj::"‘ GHIER,

9 -
i.lj"il"ll'li_r.'|+ et
ot e i e |

et BRI oY ae 1ot 4l B
EkLKLt.‘JI[l-:.i: tire [viuicies beftore the Micros
® AV hen the Arcérids were mé E ery-rich, by res
i T - 1 # -
Of the Screen o 4. Confider gLoeEhe alternate

and. Contradtion of their Sides WEre very wilicle
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Jegpe, by the fame Means as we had done
the Skin, we had the Pleafure of viewing
their Stlué"uart,, which we found to cor ‘lfit
of Bundles of tranfparent Strings or Fibres,
lying pa rallel to one anether, and joined to-
mi‘”’; by a4 common Membrane. Thefe
Sumws or Fibres appeared through their
uh Length made up of minute Toundifh
V ficles, or, .in; other Words, feemed like
Rufhes divided the long Way.~ We could
10t be certain’ of; any C Jlmln,:,u thr Lmrh
the Muillu Immﬂrh ometimes we imagin'd
we faw a very ﬂl:;w “"I("uutt of [umL tlﬁnlm
rent u.id . but the Obje€ growing dry md
1‘1‘5_7,1:.1_., obliged us to lcave that I_.-ulu } to a
farther Examination.

We then pkm,m.dul to our laft I'*'m.i :
mernt, Wm{_: was to draw out fn,]m\,f art
of the Freg’s Gut, in order to apply the _?“‘::Ilu
fentery to LL\, ﬂf;m_; ope-: and herein we
{fucceeded fo happily, that I believe the Cir-

culation of the B ood was never before {eer

0 {o diftin® and fine a Manner. No Words
can d“r“‘:h“ the vm;r.'.-.'];,rﬂd Scene t'h-ﬁt wWas
prefented L:-hfh}h.. our ;.:,;*:»:. We beheld the

1
o

hirmd \l.i_l-] thro L‘l“."i nus “._..-:I.h,f:, Veflels at

1£
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136  Of viewing the Current, &c.

nuteft Vefiels only fingle Globules were able
to find a Paffage, and that too not without
changing their Figure into that of oblong
Spheroids. We faw here likewife, much
better than we had done before, the Pulfa-
tion and Acceleration of the Blood in the
Arteries, in the Manner before defcribed,
and could clearly diftinguith two or three
Veflels lying over one another, with Cur-
rents running different Ways, In fhort, it
appeared like a beauteous Landfcape. where
Rivers, Streams, and Rills of running Water
are every where difperfed.

During this Examination, we took notice
of a Veflel extreamly minute, ifluing from
the Side of a larger, and turning backwards
from it in a curve Line. We perceived, at
unequal Intervals, fometimes one, fometimes
two, and fometimes three colourlefs Glo-

- bules, dropt or fqueez’d out of the larger

Veflels into this minute one, and gliding
through it fingly and very ﬂuwl},r ; which
made the Doéfor imagine it might be a /e-
cretory Dusf. We obferved likewife, that
as the Animal grew languid and near ex
piring, the Blood in the Arteries would {’mp
on a fudden, feem as it were coagulating,
and then run backwards for fome time ;
after which, it would again recover its na-
tural Courfe with a great deal of Rapidity.
---A due Confideration of thefe Appearances
might poffibly account for the Intermiffions,
Starts,




-C

The Pulfation of the Heart. 137

Starts, and Irrcgulantu.s in the Pulfe of Per~
{fons near the Point of Death,

e AP Xk
The Pulfation of the He ART.

H IS wonderful Phznomenon may bg

feen diftin@ly in feveral fmall Infuﬂ’cs,
fome whereof I fhall here mention, with
{hort Direions how to find it.

Divide a * Bee, p:litlLdl&lI}F an Humble-
Bw neat the \Tc.di and its Hear#, which
is a white pulfing Particle, may be feen
beating brifkly.

The Head of the t Horfe-Fly being cut
off, jult at the ﬂ,tim;n on of the Neck, a
little Particle (which is the Heart) will ap-
pear wnl y a Pulfation in it for half an Hour.

The 4 Grafshopper has a green Film or
Plate over its '\LLL and Sh{:luidhas, which,
being ra aifed with “a Pin, m: Heart may be
feen be ating, very mm:alﬁ for a long while
together,

Cut off the Head of that little H\rirﬂ Bee
tle, known to every Child by the’ Mma -m'
§eruﬁ: Bird, or Cow-Lady: ere&t it per-

* Dr. Power's Micofap. Obferw. P 4. I [Bid. ~.

4+ Ibad. p. 24. u I, .
. pendicu-~




138  The Pulfation of the Heart.

pendicularly, and you’ll fee two fmall black
Eyes, each fet between three white Plates
like polifh’d Ivory, on one fide two {mall
ones, and a large one on the other. Pull
off both the cruftaccous and filmy Wings,
which cover a tender black Skin, and, re-
moving that Skin, the Pulfation of the Hear¢
may be feen beating vigoroufly for twelve or
fourteen Hours,

The Heart of a * Spail is to be found
exaltly againft the round Hole near its Neck,
of a white Colour, 4 and may be feen beating
a quarter of an Hour after Diffection.

It may allo be feen in a Loufe, as T fhall
fhew when I come to defcribe that Crea-
ture ; and I make no doubt the curious and
diligent Enquirer will be able to difcover it
in Multitudes of other little Animals,

The periftaltic Motion of the Stomach
and Bowels may be feen very diftinétly in
Lice, Gnats, Flies, &c, and a Multitude of
other Infeéts,

e

* Power’s Microfop. Obfervat. p. 36

b Swasmmerp. Hiff, Generale des Infedies, p. 77

CH i,
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o AP XKLL
Of the mufcular or flefhy Fibres of Animals.

'HE flefly 1'1::;.!.&';'5 of the 4":-.“'".-'.-;‘;':!’-‘.9 (ac=
Lclrm.'l;_{ to the Obfervations of Monficur
Muys) are compofed of other J’n‘_;'.‘-}::- Fi-
bres or Fibrils, the Size of a flender Hair ;

five or fix hundred of which Fibrils oo to
the making up of one flefby Fibre, whofe
Diameter is no more than the twenty-fourth
part of an Inch. Each of thefe Fibrils is
again compoled of more than three hundred
fimall tra 111.** went Tudult, {o e ;:f;';.;r'n‘.'-.-' {len-
der, lhclt were one of thofc Blood- Globules
(which Mr. LEEUWENHOEK fuppofes but
the Millionth Part of a Grain of Sand) di-
vided into twenty-four Parts, even thefe
minute Parts could hardly enter and pafs
I
through fuch exceedingly {mall Tubes. And

yet that they do enter and pafs 1“1r“H.1

2

them is evident by the Rednefs of the Fleth
n.’ Animals. We muft therefore inf; or, that

he Tubuli for h“n..:-; a Fibril are 1-:““!" hol-
10# that the. Extremities of the ﬂ.L(,'i'ia;ut

open into th{:m} '11u empty there a Part of
their Liquor, which is carried back -;h.:'.::i. by
the Vewns to the Heart: and that the Glo-
bules of the Blood are, for this Purpofe, di-

3
vided into Parts inconc eivably ff.m.ﬂ.

* Vid. Péil. Tran/. Numb. 339.

L Mk,
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140 Of the Ji’rj.-.::‘szﬁf' Fibres of Animals,

Mr. LEeuwEeNH oEK fays, each Mufcular
Fibre iscompofed of many “fmaller Filaments
or Fibrils; whicl h, however minute, he could
plainly dll“llﬁmﬂﬂ to be vafcular: for, if
he cut ;w:cfa their Length, the Light ap-
IJL.Laui throngh the i‘f"nut}w of the Veffels ;
but if he cut them ever fo little {“]“1]”11[_1}?
no L H_jl* was to be leen IE” He found allo,
that each Fibril is invefted with a ¥ minute
Membrane, which is only a Long-;r:ricﬁ of

Blood-Vefiels, conveying ]Lllcu and Nou-
.l'lihmtnt thereto, tho their Finenefs renders
them invifible, IE is not, however, to be
imagined, that each Fibril has its pecular
1u.cmhl1n but {h“'Lt all the Membranes to-
gether are llw a Net finely fprt d, with a
Fibril iffuing through each of its MLHlLS

This Strt 1@ure of the Fibres he obferved
in the Flefh of an Ox, and of a Whale ;
but more plainly in l.h"l.‘t of a Whale, the
Beef-Fibres ]unw more compact and ch)lc.
He alfo found t]nt the 1“1b1¢,s of a Moufe
were of the fame Thicknefs as thofe of an
Op, though thirty thoufand Mice are not

ual to one Ox in Bignefs: whence he
ct;udladcs, that the different Size of Ani-
mals is Entn'ﬁiv owing to the greater or lefs
Number and Length of the Fibres §.

+ Phil. Tranf. Numb. 367,
* GorTEw. Medic. Compend. p. §8. 59, LEpuw. dre.
Nat. Tom. III. p.58. T Jhid, 61.
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Of the Mufeular Fibres of Animals. 141

Thefe fle/by Fibres appear through their
whole Length encompafled with circular
Wrinkles. If a Thread were twifted about
a fine Needle in a Screw-like Form, with
{piral Circumvolutions, fo that each Thread
be diftant from another the Diameter of the
Needle, it would naturally reprefent the
Manner of thefe circular Twiftings. And
this Difpofition is wonderfully contrived for
the ready Diffenfion or Contraclion of the
Fibres: for as a Cord will be diftended or
contraled quicker, or flower, in proportion
to its Length, the fame muft alfo be the
Cafe in Animal Fibres; and, therefore, on
thefe Principles we may calculate how much
more nimbly the Leg of a Moufe can move
than the Leg of an Ox,

The Method of viewing the Mufcular
Fibres is, to cut carefully, and with a very
fharp Razor or Pen-knife, a Slice of dryed
Fleth or Fifh, as thin as poffible, Lay it
on a Piece of Glafs, and moiften it with
warm Water; which, drying foon away,
will leave the Veflels open and diftinguifh-
able.-----It is obfervable that the Fibres of
Fifh are larger than thofe of Flefh.

That the Mufeular Fibresare vafcular, or
made up of little hollow Veflels, is fuppofed
by MarricH1Us, BoRELLI, GORTER, our

own Countryman Mr, Hookg, who fays,
E g they
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142 Of the Mufcular Fibres of Animals.

they appeared to him like Strings of Pearls;
and, very lately, by Dr. ALEX. STUART,
in his learned and HflL“.uuUht. Treatile de ikjrﬂ-
tu Mufculorum ; where, from fuch a Struc-
ture, and by the Influx of the nervous F"L‘id,
he accounts, very reafonably, for the elaftic
Force, the Contraction, the Dﬂu*:mn, and
all the Actions of the Mufcles *.: But as
thefe Gentlemen differ fomewhat in the Fi-
gure of the little Veficles, fuppofed to make
up the mufcular Fibres, the Curious will do
well t ;. examine, with the thﬂﬂﬂf, into
this Matter, as care 1111}, as poliible; and
that, iw,r contriving all the Ways thL” can
think of to view the Fibres in living "Ani-
mals.  For, whatever Form the 1c,ﬂlas may
have when replete with a nervous or other
Fluid, I am afraid, when the Fibres have
been dried, or the Veflels collapfe together
by not being fupplyed with fuch Fluid, the
true 1—“1:;1111 and Structure of them can never
be fully known,

()m Obfervations, ’tis probable, may be
made with moft Succefs on Infeds, their
ﬂf: hy Fibres, as Mr. LEEUwWENHOEK tells

bc*rfr no l”{s: vifible than thofe of larger
L[LJLJ» : which he found, by cuttm; off
and examining the flethy Parts of the | egs

of -+ Flies, Gnats, Ants, &c. in all which he

® Vid. GorTER o2 Fabrica®s® Mot Mufinlor. STUART
de Motu Mufe. p. 49. + 4re. Nat. Tom. III, p, 108.

could
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Of BonEgs. 143
c{:ru]d plainly diftinguith the circular Wrinkles

- Circumvolutions encompafifing the Fibres,
as rLllu_fr are pictur’d Plate XI. Fig, IIL.

G H AP XTI
Of Bones,

PO N examining of Bones with a Mi-
crofcope, their inuﬁLLl Part 'a f und
to confift of a great many {mall Vefl: and
fome few of a larger Size : which L'"E wl‘.‘n-:n
they come to the Surface of the B[mc, ap-
pear invefted with either a Membrane or
bony Subftance pmfe&l} tmmfp’uwt The
Infide of the Bone has a 1}1:::::.(*1? or cellular
Subftance, confifting of long P -.-LLL].L es clofe-
ly nnitcd which are -mnmfmd of number-
lefs fmall V{‘fﬂ ls, fome running length-ways,
and others tdhmg their Courfe towar dw the
Sides of the bony Particles, which, not-
withftanding their great Number of Aper-
tures -are utrmmly ‘hard, and lye fome pa-
rallel, and others 1_*.~r:,rpc.ad1m11.11 to the Length
of the Bone.
Mr, eruwr,*m oEk difcovered, once, in
a {mall Bit of a Shin-Bone, four or five Vef-
{els, with Apmtm{: large enough for a Silk
to pafa through ; each whc:mf feem’d fur-
nifh’d witha Valve, difpofed in fuch a Man-
L 3 ner
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ner as to let out what was contained in thé
Veflel, but {uffer nothing to return into it ¥,
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““ It may poffibly be conceived by fome,
fays Dr. GrEw, that the Bones, at 1Ldft
fome of them, are hard at the firft : as
Salts and other cryftallizing Bodies are as
hard upon the very firft Inftant of their
Shooting, as they are when grown 1nto
large Cryftals. But it is fo far evident
that all the Bones are foft at the firft, that
I am of Opinion, ﬂm}r are mlwnmﬂv a
Congeries of as true Fbres or ﬁ!}; ous Vef-

fels as any other in the Body; which by

Deurees harden into Bones, in like Man-
ner as the inmoft Veflels of a Plant do in
time harden into Wood. And 25 in a
Plant there are fucceflive Additions of
Rings or Tubes of Wood, made out of
Veflels: fo in an Animal, it feems plain,
that there are Additions fucceflively made
to the Bones out of the fibrous Parts of
the Mufcles: efpecially thofe whiteft Fibres
which run tranfverfly, and make the Sta-
men or Warp of every Mufcle, So that,

as in the Bark of a Plant, part of the vcf—
{els are fucceffively d{,rwcd outward: to the
Rind, and part inward to the Sap, ‘which
afterwards becomes hard Wood; fo, in the
Fleth of an Animal, Part of the white
tran{verfe Fibres are fucceflively derived

®. Philsfoph. Tranf. Numb. 366,
“* {0
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Of the NERVES, 145
« to the Skin (of which it ch'l-:ﬂ}i' confifls

¢ and Part of them inwardly, making ftill
<< new Periofieums one after another, as the
“ old Ones become fo many Additions to
¢ the Bones.” * i

EL

Whoever would examine the Bones, muft
fhave off, with a tharp Pen-knife, very thin
Pieces lengthways, crofsways, and obliquely,
and that from the Infide, Outfide, and Mid-
dle of the Bone, Apply to the Microfcope
fome of thefe Shavings dry, and others moi-
ftened with warm Water, and thus the Vei-
{els will be feen in all Dire@ions. But the
beft Way of fhewing the bony Structure is,
by putting the Bones in a very clear Fire
till they are red hot ; then taking them out
carefully, you’ll find the bony Cells, though
tender, perfect and entire: And being now
quite empty, they may be viewed with great
Eafe and Pleafure,

AR VTN
Of the NERVES,

R.LEguweNHOEK endeavoured to
difcover, byhis Microfcope, the Struc-
ture of the Nerves, in the Spinal Marrow

L

* Grew’s Rarities of Grefam College, p. 6.
L 4 of
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146 Of the NERVES

.:-F'-L' n Oxy and {lw ﬁl’l‘_t great ]J"IJ“’III’ that
minute hollow Veflels, of an unconce mbll;
Finenefs, invefted w;ifl their proper Mem-
branes, and r*""*i'“” it in Length parallel
to one another, make up their Compofition.
And thous JL_l {ome _[Il.l"ll reds of thefe \ fefiels
go to the Formation of the leaft Nerve that
can pofii Lu; be c\m:.';:ec']} he did not onl
difcern the Cavities of them, which he com-
puted to be three times lefs than their Dia-
meters, but, in fome, perceived the Ori-
fices, as }*1--5*1"” as .31{: Holes in a pricked
Paper are to be feen when looked at againft
: ' ires however great Dexte-
o make this Examina-
r after a thin Slice of
placed before the M7~

crofcope, in lefs than a l’lmutc’s Time it be-
: ~ RS -,--_1 1 o o7 -1 o T Est el e =] ¥
comes dry, and the whole Appearance va-

it et A
dd AL L "

¥ s [

T'he {ame ;1‘.;“”1.,115:1 ‘nqu urer into Nature
examined Lmﬂ.h, the Brain of feveral Lu,“-
tures, L chas an Judian Hen, a Sheep, a
{M, a Sp hars 0%, &c. and could there .1[[13—
guifh Multitudes of Veflels, fo extreaml
{mall, that if. a4 Globule of the Bl ood (a
Million whereof exceed not a Grain of
Sand in Bignefs) weredivided into five hun-

]

dred Parts, thofe Parts would be too large

® Are. Nai. ’lr:-.. r_:_...]:: ;'c, 355, 440.
+ lbid. Tom.I, Part 1.

to
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to pafs into fuch Veflels. He obferved far-
ther, & that the Veflels in the Brain of a
Sparrow are not fialler than in an Ox; and
argues from thence, that there reallyis no
other Difference between the Brain of a large
Animal and that of a fmall one, but only a
greater or {fmaller Number of Veflels; and.
that the Globules of the Fluid paffing through
them are in both of the fame Size.

Though it does not dire@ly relate to Mi-
crofcopes, 1 hope I may be excufed for tak-
ing Notice here, that in the Year 1711, Dr.
ALEX. STUART ¥ made a Difcovery, that
the Nerves are not elaftic, contrary to the
Opinion of all preceding Authors; and proved
it by the following Experiment: ¢ Laying
“ a Piece of Twine, about four Inches in
“ Length, parallel to the Nerve, Artery and
¢ Vein of the Infide of the Thigh in an hu-
““ man Subjed, and tying thefe together above
« and below, as foon as they were cut out of
¢ the Body, and laid on a Board ; the Artery
“ and Vein were {een to contract equally,. to
¢ the Lofs of a quaster Part of the Length
“ they had in the Body before Excifion; but
< the Nerve continued of the fame Length
¢ with the Twine, as in the Body.”

% Arc. Nat. Tom. I. Par. L. p. 38.
* Vid. Stuavt’s Lefures on Mufeular Motion in the

Year 1738. p. 3.
J CHAP.
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Of the GENERATION of ANIMALS and
VEGETABLES.

Ruivocal or [pontaneous Generation, that
— 15, a Prodution of Plants without Sccds,
and of living Creatures without any other Pa-
rents but Accident and Putrefaction, how-
ever abfurd it may feem to us, was an Opi-
nion that prevailed, almoft univerfally, till
_F'rffcf'_;f:.-’; ¢s overturn’d it; by demonftrating
that all Plants have their Seeds, and all Ani-
mals their E ggs whence other Plants and
other Animals, exa&ly of the fame ‘-‘apomeq
are perpetually and unalm.miv produced.
Nothing feems now more CUIHU‘M}’ to
Reafon, than that Chance and Naftinefs
thould give a Being to Uniformity, Regula-
rity, and Beauty : That two fuch unlikely
Principles fhould produce, in different Places,
Millions of Vegetables of the fame Kmﬁt
and alike, r:mﬂl}r, even in the moft minute
Particularitics 5 " or, what is yet more amaz-
ing, that dead corrupting Matter and blind
dncertain Chance thould create livi ing Ani-
mals, fabricate a Brain, conftitute Nerves
ifluing from it, eompofe a Contraft of Muf~
cles,furnith out Eyes, Lungs, a Heart, a
Stomach, Bowels,. and all other Parts ufeful
to fuch Creatures.: and that too not after an

awkard, flovenly, variable, undefigning and
unh ﬂlﬂ 'd
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Of the Generation of Animals, &c. 149

unfinifh’d manner ; but with a Contrivance,
Dexterity, E ler'Lm:L Perfe&ion and Con-
{tancy bﬁvcmd “the utmc}“" Power of Art to
imitate. This, however, was the Opinion,
not only of lhc Ignorant and Illiterate, but
of the moft lear nui grave Philofophers mt pre-
ceding Ages; and wnuld probably, ftill have
been taught and bcllwvzd had not Micro-
[copes difcovered the manner how all thefe
Things are gene erated, and reftored to f oD
the Cr[DI’}? of his own amazing Works

‘The Eye, afli {ted bj,r a good Microfcope,
can diftinguith plainly, in the Semen mafe uli-
aum of Amm.‘lb, Myriads of Animeleules
alive and vigorous; though f{o exceedingly
minute, that, it is computed, three thou-
fand millions of them are not equal to a
Grain of Sand, whofe Diameter is but the
one hundredth Rut of an Inch 4-: And the
fame Inftrument will inform us beyond all
Doubt, that the Farine of Vegetables, are
nothing elfe but a Congeries of minute
Granula, whofe Shapes are conftant and
uniform as the Plants they are taken from,

- [ would as foon fay, that Rocks and Woods engender
Shqgs and Elephants, as affirm, that a Piece of Cheefe -
nerates Mites. Stags are born and live in Woods, and "'JI‘CS
in Cheefe; but they both owe their Being to thatof othe
Animals. Sped. de Ia Nat. Eng. Edit. 1zmo. Vol. IL. p. 11,

i Vid. Ks11's Arat, 5th Edit. p. 116.
And
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And as the Seeds of Plants are proved,

;L,p“tm] Experiments, to be unprolific, i"

the Farine be not p::r*uutr.rf to thed, it h:r
been fuppofed, that all its Granula contain
Jeminal Plants of ng-:*l own Kind.

The Growth of fuun s and Vegetables
muw to be nothing elfe but zwapwmi Un-
folding an d Expanfion of their Vefle ls, by a
ﬂum‘ J-. 1 progreflive Infinuation of I*Juida
ad ”tul tf) their thuLctuH, until, hcmg
ftretch’d to the uwtmoft Bounds :!i‘r}‘!-'i}’ll'fl.?d
them by Providence at their Formation, they
attain their State of Perf feCtion, or, in other
'ﬁ-‘*."'r**' 'I., arrive at their full Gy de]

*T'1s .thou ght probable, acuk}rmnfr to this
Theory, that, in Animals (of the larger and
more perfect Kinds at leaft) the Seanen of the
Male h eing recei u:{ into the Matrix of the
Female, {ome of the Animalenles it contains
in fuch Abundance, find an Entrance into
the Ovaria, and lodge themfelves in fome
of the On ya placed there by Providence'as a
proper Nidus for them.

An CQuuin l‘h.,Lcl,lmﬂ thus inhabited by an
,zi.s,f:z,r.s’ufg ets loofen’d in due Time from
its O'..EI:".,.H.HE and }‘nr.m into the Matrix
through one {;f the Fallopian Tubes, The
Veins and Arteries that faftened it to the
Ovary, and were broken when it dmpp d
from thence, unite with the Veffels it finds
here, and compofethe Placents. The Coats
of the Quum being fwell’d and dilated by

the
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the Juices of the Matrix form the other In-
teguments needful to the Pru;rwiiuu of the

litele Animal, which receiving continually
a kindly ‘JrhuLJIa 1ent from the fame Juices,
bmmﬂll}r ftretches and uﬂmgm n s Dimen-
fions, becoming then quickly vifible with all
the Parts p{:Luh Ir to its Species, and is called
a Fetus.

In Plants, which are uncapable r:)f re-
moving from Place to Place as Animals can,
it was requifite a wfﬁﬁm v for their Far

2 {hou ld e near at.Hand, to prevent its
Luinﬂr loft: And accordingly we ,..Jd, that
every Flower producing a Farina, bas like
wife in itfelf a pr oper Uterus for the Rec
tion of it: Where the Oua thereby 1"11nw-
nated, are expanded by the Juices of “the Pa-
rent Plant to a certain Form and Bulk, and
then becoming what w" n:*;bll ripe S:.':mEx: they
f2l1 to the Earth, which is the natural Ma=
trix for them.

According to the above SL:ppGE‘dnn, a ripe
Seed falling to the Earth, is in the Condition
of the Ovam of 2an ﬂmn 1 getting o e
rom its Ovary, and falling into the Uterus :
fAnd, to go on with the An: dogy, the Juices

e Earth fwell and expand the Veflels of
e Seed, as the Juices 0‘1 the Uterus do

of the Ovum, till the feminal Leaves
ld, and perform the Office of a Placen-
to the Infant included Plant, which mi-

bibing fujtable and {ufficient JmLu1ﬂuL..} ar-
dually
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dually extends its Parts, fixes its own Root,
fhoots above the Gmum., and may be 11114:1
to be born.

As Difcoveries made by the Micr rﬁm"a’
Gf infinite Numbers of _Animalcules i the

emen Mafculinum of all living Creatures,
".nd likewife of a Regularity and Conftancy
in the Farina of each Species of Vegetables,
analogous to the faid Animalcules in the Ani-
mal Semen, have been the principal Means
of convincing us that all Things are pro-
duc&d by Pa wents of their own Kind, accord-
ing to the eternal and unalterable Laws efta-
bhﬂmd at their firft Creation; I hope this
fhort Account of Generation, before my en-
tering upon thofe Subjects, will not be]udg d
improper.

CHAP XVI.

Of the ANIMALCULES in SEMINE
MascvLinNo,

T the Beginning of the Year 1678, Mr,
Nicuoras HARTSOEKER, of Rof«
terdam, declared in a Treatife of Dwﬁff 1cs,
b)r him then publifh’d, that it was twen ty
Years fince he firft began to examine the
Semen Mafculinum of feveral living Crea-
tures by the Help of Microfeopes: that, as

far
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712 Semine Mafculino, YR

far as he knew, he was the firft Perfon who
had ever done fo; that he had found in fuch
Semen infinite Numbers of Animalcules, moft
exceedingly minute, almoft in the Shape of
Tadpoles or young Frogs; and that he had
made this Difcovery known to all the World
in the joth of the Epbemerides Eruditorum,
printed at Pdris in the fame Year 1678.

Mr. LEEUWENHOEK, in the 113th
of his Epiftles, dated fanuary 1673.) is
very angry at this Claim ; and afferts, thathe
himfelf firft difcovered the Animalcules in
Semine, and fent an Account thereof to the
Royal Society in November 1677, as he
proves by the Philsfophical Tranfaitions,
publithed in December 1677, and in Fanuary
and February 1678 : nay, he further affirms,
that Letters had paft between him and Mr.
OLpENBURG on this Subje&t in 1674.
This Difpute concerns us no farther than as
it {hews about what Time the Exiftence of
thefe Animalcules was firft difcovered, which
fome of my curious Readers may perhaps be
inquifitive to know,

The general Appearance or Figure of the
Animalcules in the Semen Mafculinum of
different Kinds of living Creatures is very
much the fame : that is, the Bodies of them
all feem of an oblong oval Form, with long
tapering flender Tails iffuing therefrom ;
and as by this Shape they fomewhat re-

{femble
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femble Tadpoles, they have frequently been
called by that Name ; tho’ the Tails of them,
in proportion to their Bodies, are much longer
than the Tails of Tadpoles are : and it is ob-
fervable, that the Animalcules in the Semen
of Fifhes have Tails much longer and flen-
derer than the Tails of thofe in other Ani-
mals, infomuch that the Extremity of them
1s not to be difcerned without the beft Glafies
and the utmoft Attention : their Bodies are
alfo much {maller.

The general Appearance of them as above

o

delcribed, is thewn Plate XII. Fie. I.
3 o

In the Spring Seafon, at the Time that
Frogs engender, upon opening the Tefticles
of a Male, and'applying {fome of the feminal
Matter before the Microfcope, Multitudes
of Animalcules appeared therein, about * one
thoufandth Part of the Thicknefs of the Hair
of a Man’s Head, as nearly as could be com-
puted : whence it follows, that a thoufand
Millions of them would be but equal to a
Globe whofe Diameter is the Thicknefs
of the Hair of a Man’s Head. And there
feemed to be ten thoufand of them at leatt for
each one of the Female Ova.

The Ehape of them is given in the fame
Plate, Fig, IL

* LizsuwgeN. drean. Nat, Tom. L. Par, I p.s1:
Upon
-
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femble Tadpoles, they have frequently been
called by that Name ; tho’ the Tails of them,
in proportion to their Bodies, are much lamar
than the Tails of Tadpoles are : and it is ob-
fervable, that the Animalcules in the Semen
of Fithes have Tails much longer uad {len-
derer than the Tails of thofe in other Ani-
mals, infomuch that the Extremity of them
is not to be difcerned without the beft Glafies
and the utmoft Attention : their Bodies are
alfo much fmaller.

The general Appearance of them as above
dtﬁ:ribml is thewn Plate X1II. Fig. I

In the Spring Seafon, at the Time that
Frogs engender, upml s::npumw thb Teiticles
of a '*.’Ldt and'applying {fome of the feminal
Matter bL ore the Microfcope, Multitudes
of Animalcules appeared therein, about * one
thoufandth Part of the Thicknefs of the Hair
of a Man’s Head, as nearly as could be com-
puted : whence it ﬂ:«h{)wa that a thoufand
Millions of them would be but equal to a
Globe whofe Diameter is the Thicknefs
of the Hair of a Man’s Head. And there
feemed to be ten thoufand of them at leaft for
each one of the Female Ova.

The Shape of them is given in the fame
Plate, Fig, II.

* LesuwkiN. Arean. Nat, Tom. I Par, I, p. g1,

Upon
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2 Seminé Mafculino. 155

”pon viewing the Milt or Semen Mafcu-
finum of a llvmur Cod-Fifh with a Micro=
_,Fr ope, mc:h Numbsers of Animalcules with long
Tails were found therein, that at leaft ten
thouf -:nd uf them were 1=m1‘::>"Ld to exift in
the Quantity of a Grain of mmd Whence
Mr., er UWENHOEK argues, that the Milt
of that fingle Cod-Fith contained more living
A’;.mmfmfﬁ than there are Pmp,u alive
vpmn the Face of the whole Earth at one and
the fame Time: . * for he computes, that

one hundred Grains of Sand make the Dia~
meter of an Inch; wherefore in a cubic Inch
there will be a Million of {fuch Sands, And
as he found the Milt of the Cod-Fith to be

about fifteen cubic Inches, it muft contain
fifteen Millions of Qldl]llilfjs as big as a
Grain of Sand. Now, if each of thefe Quan-
tities contains ten thoufand Animalcules, there
muit be in the whole one hundred and fifty
thoufand Millions.

Then, to find out, in a probable manner,
the N lebul of People living :1pml T.I:u., whole
Earth at one "ftm:,; he reckons, that in a
great Circle there are five thoufand four
hundred Dutch fquare Miles ; whence he cal-
culates the Surface of the Earth to contain
nine Millions, two hundred feventy fix Thou=

sl = =

* dreo Nar. Tom. L. Par. 1. p. g

M

fand,
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fand, two hundred and eighteen fuch {quare
Miles: and fuppofing one Third of the
Whole, or three Millions, ninety two Thou-
fand and feventy two Miles to be dry Land 3
and of this, two Thirds, or two Millions,
fixty one Thoufand, three Hundred and
eighty two Miles to be inhabited : and fup-
pofing farther, that Holland and Wefi- Frie/-
land are twenty-two Miles long and feven
broad, which make one hundred and fifty
four {quare Miles ; the habitable Part of the
World is thirteen Thoufand three Hundred
and Eighty-five times the Bignefs of Holland
and Wefl-Friefland.

Now, if the People in thefe two Provinces
be fuppofed a Million, and if all the other
inhabited Parts of the World were as po-
pulous as thefe, (which is highly impro-
bable) there would be thirteen thoufand
three hundred and eighty-five Millions of
People on the Face of the whole Earth : but
the Milt of this Cod-Fifh contained one hun-
diéd and fifty thoufand Millions of Anzmal-,
cules, which is ten times more than the Num-
ber of all Mankind,

The Number of thefe Animalcules may be
computed another Way: for the ingenious
Author of Speétacle de la Nature fays ™, that

* Vid. Spe. de Ja Nat, Eng, 1z2mo Edit. Vol. L. p. z31.
three
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three curious People counted, with all the
Care they were able, as many of the Eggs
or Row of a female Cod-Fifh as weighed a
Dram, and agreed pretty well in the Num-
ber, which they wrote down. They then
weighed the whole Mafs, and fetting down
eight times the Sum of one Dram for every
Ounce, which contains eight Drams: all the
Sums together prodiuced a Total of nine
Millions three hundred and thirty four thou-
fand Eggs. *

Now fuppofing (as Mr, LERUWENHOEK
does of the Semen Mafculinum of Frogs) that
there are ten thoufand Awimalcules in the
Milt for each One of the Female Ova in the
Row, itwill follow, thatfince the Female Row
is found to have nine Millions three hundred
thirty four thoufand Egegs, the whole Milt
of the Male may be reckoned to contain
ninety three thoufand four hundred and
forty Millions of Animalcules : which, tho’
oreatly fhort of the firft Calculation, is al-
moft feven times as many as the whole hu-
man Species.

To find the comparative Size of thefe
Animalcules, Mr. LEEuwENHOEK placed a

B

* Four Millions and ninety fix thoufand Eggs were com-
puted in the Row of 2 Crab, each of which received its Nou-
rifbment by a Rope from the Crab’s Body. Vid, Arc. Nar.
Tom. I. Par. II. p. z40.

M 2 Hair
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158 Of the Animalcules

# Hair of his Head near them, which Hair
through his Microfcope appeared an Inch in
Breadth ; and he was fatishied that at leaft
fixty fuch Animalcules conld eafily lye within
that Diameter ; whence, their Bodies being
fpherical, it muft follow, that two hundred
and fixteen thoufand of them are but equal
to a Globe whofe Diameter is no more than
the Breadth of fuch an Hair.

He obferved, that when the Water where-
with he had diluted the Semen of a Cod-
Fith was exhaled, the little Bodies of the
Animalcules burft in Pieces, which did not
happen to thofe in the Semen of a Ram :
which he imputes to the greater Firmnefs
and Confiftency of the latter, as the I leth of
a Land-Animal is more compaét than that
of a Fifth. He likewife takes Notice, that
the Tails of thofe in Fithes are fo extreamly
flender, that he could never be certain of his
feeing the very Tips or Extremities of
them,

In the Milt of a Jack, at leaft - ten
thoufand Animalcules were difcernable, in a
Quantity not bigger than a Grain of Sand,
exactly, in Appearance, like thofe of the Cod-
Fifh; and upon putting I four times as
much Water to it, they were perceived to
become ftronger and brifker, and to fwim

® -phil, Tran/. Numb. z70. + Are. Nat. Tom. L
Par. I1. p. z. 1 Phil. Tranf. Numb. z7o.
as
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as If in Purfuit of Prey, with greater Velo-
city ; tho’ being viewed in a Capillary Tube)
their whole Courfe was no longer than the
Diameter of a Hair.

If you would view the Animaleules in
the Milt or foft Row of Fifhes, fqueeze out

a little of it, and putting the (_)_L_lillti;j." of

a Pin’s He: 1\1 upon a fingle Ifinglafs, dilute it
with Rain or River 'W“r:.r till tHLh tle Crea-
tures have fufficient I{nnm to {wim about
freely, and thew themfelves to :lL‘I‘H;lI'JElEC;
which they can hy no means do unlefs it
be made very thin. Or, after you have
mixed fome Water with it, apply it to the

Microftope in one of your fmalleft capillary”

Tubes; which Way Mr, LEEUwWENHOEK
informs us, he found the moft ufeful for the
Examination of the Semen of different Crea-
tures. [N.B. * The Eggs in the Row, and
Antmalcules in the “\Tnt of Fifhes of one
Year old, are as large as in thofe of the {ame
Species of twenty Years old. ]

Upon opening the Seminal Veffels of a
Cock, fqueezing out a {mall Drop of the Se-
men, and viewing it with a Microfcope, Le-
oions of Animalcules appeared therein, {wim-
ming in Crowds together, and crofling one

* Arc. Nat. Tom. III. p. 188,
M 3 another
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another with as much Brifknefs and Vigour
as if the Cock had been but newly dead, tho’
it was killed the Day before : And by feve-
ral Trials.on the Semen of other Cocks it has
been found, that the .Animalcules therein
will live many Hours in 2 capillary Glafs
Tube.—= To a flight Obferver they feem n
the Form of Eels; “but if the oreateft Mag-
nifiers be ufed with due Attention, they ‘w]ll
be found {ampf‘d as Fig. I11. p]dtL ) [ peae
Their Size 1s {o }.tn.amli, minute, that a
4 Million of them are fuppmu not to
exceed the Bignefs of a Grain of Sand, and
their Tails cannot be difcerned without umch

Difficulty, being ten thoufand times more
{lender than the Hair of a Man’s Hand.

A little of the Seminal Matter taken from
the Tefticle of a Dog, abounded with Ani-
malcules, T a Million whereof would hardly
equal a large Grain of Sand: and after fome
of this Matter had been kept feven Days
in a Glafs Tube, feveral of the Animalcules
remained alive and vigorous. [Their Form
is fhewn Fig. IV.]—The Tefticles of a
Hare, tho’ four Days d md were alfo exceed-
ingly full of Animalciles IlL,c thofe in Dogs,
{wimming in a clear Liquor, but without
Motion,

-F_ .J.'f .v! Verl .1':'“1 I[ TLU II P "EE}
T Aie. "'n Tom. I. Par. II. p. 160.

) Killing
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Killing a Female Rabbet immediately af-
ter the Coitus, and opening the Uterus there-
of, innumerable Animalcules were found in
a fmall Drop, taken from the Mouth of the
Fallopian Tube where it opens into the Ma-
trix: but none were difcerned in the Ute-
rus itfelf, or farther along the Tube, They
had long Tails, and for the moft Part * fix
tranfparent Globules appeared on the Body
of each, asin Fig. V. r: the’ fome had only
one Globele at the End of the Body, and
another in the Tail, as Fig. V. 2.

Examining a Drop of Semen taken from
the Tefticles of a Ram, it abounded with
Animalcules in as great Numbers as  the fe-
minal Matter of other Creatures; but with
this extraordinary - Singularity, that Multi-
tudes of them {wam the fame Way together,

and

® dre. Nat. Tom. 1. Par. 11. p. 160.

+ Mr. LeeuwEenHoex open'd the Uterus of an Ewe,
which about feventeen Days before had been c::up'.f:ri with
a Ram, and in one of the Cornea oblerved a little reddi

flefby Subflance wherein no Shape could be diftinguithed. He

put this 1 m a Glafs Tube the Thicknefs of a Quill, fll'd with
(J}e’ of Tur ﬂ.r.ref'.r.w.' and app|_‘,‘1d it to his ﬂf;c;aﬁ&pel but could
make not r;r"g of it in that Manner. ‘lﬁ.“hﬂ:eﬁ]rc he tock it
from the Tube, and extending it very gently out of the round
Figure in which it lay, he perceived extreamly pliin the
Formation of all the Vertebre, with the Blood-Veflels and
Ramifications pafling over them, and in two Places could fee
the Spinal Marrow. He could allo diftinguifh not only the
Head, but alfo the Mouth, Brain, and Eyes the Bignefs of
two Grains of Sand, and clear as Cryftal: He faw likewile

M 4 the
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162 Of the Animalcules
and {eemed to have the Inclination of Sheep,
to follow  their Leader and move in Flocks.
Mr. LeruvwexuoEKk fays, he found fo
much  Pleafure ' in nhﬁan this, that he
called in fome Neighbours to i]aﬂl\_ it with
him.

T heir Form was that of Fig. VL.

A Buck being killed in R.uttm;‘:mmc, the
t Fafa Deferentia were found turgid with a
milky Fluid, a Drop wi hereof, whm applied
to the Microfeape, appeare d full of Animal-
cules moving very brifkly. The greateft
Difficulty was to lay them properly before
the ﬂff*rrﬂ-rﬂ e: for when the Matter is too
thick, nothi ing can be feen but a confufed
Motion, and when {pread thin it dries away
immediately ; but hy diluting it with warm
Water, ]11;’[ enough to change its Colour,
they were {een r.h]’un.,tly.

The human Semen has likewife been view-
ed: by the Microfcope, and found no lefs

the Ribs and Inteftines: though the whole Creature was no
|;;|'L1(‘r than the ;_-i::;."]lh Part of a2 Pea,.--=-After this he 1:!]3-:”'{1
the Uterus of ano ther Ewe, but three Days from the Coitus ;
and fearcl hing the Liquor coming from it very diligently with
a Magnifying Glals, oblerved a Jitt/e Partic's the Size of a
1, examining with an excellent Miere-
. he with f_,rr:ﬁ' Pleafure found to be an exceedingly mi-
nute Lamb lying round in its Integuments, ..mi could plain-
ly difeern its Mouth 2nd Eyes. Vid. Adre. Nat. Tom. L
Par. II. pag16s5; & 173.
1 Vid. Phil, Tranf. Numb. 28,

(3rain of Sand ; which
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plentifully ftocked with Life than that of
nrhu Animals: for more than ten thoufand
living (._IEEIEEIM.:‘% were feen, by Mr. LEEu-
WENHOEK, moving in no iug-.t* a Quantity
of the fluid Part thereof than the Bwrmll of
a Grain of Sand; and in the tInth.r Part
they were fo thron-r d together, that they
could not move f.:.:rc:um, 4N¢ h}t:.,_ T[‘_-eir Size
was {maller than the red Globules uf' the
Blood, and even lefs than the millionth Part
of a Grain of 4 Sand. The Bodies of them
are roundith, fomewhat flat before, but
{.m.mrrﬂnrlﬂ chind, with Tails u.n;.ﬂcduwl},r
tranfparent, five or fix times longer, and
about five times more flender than their Bo-
dies. They move themfelves along by the
violent Agitation of their Tails, in various
Bendings, ‘after the Manner that Eels or Ser-
pents iwim ; and, fometimes, their Tails
are moved hm eight or ten times in gettir ng
forwards the Diamester of a Hair,

Their Shape and Form is thewn Fig. VII,

It 1s wonderful to confider the Minutene(s
of thefe little Animals, and particularly the
amazing Slendernefs of their Tails: which

: . fhzsipa bt
muft, notwithftanding, befurnith’d with as
many _]f)mtn as the Tmls of Llrtrer Creatures,
fince tl 1ey are able to move thﬁm with rTrml:

- ——

t Arcan. Nas. Tom. IL. Past IL. p. 61, 69, 286,
Agility ;
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Agility:  and, befides, every one of thefe
Joints muft be provided with its proper Mui-
cles, Nerves, Arteries and Veins; and alfo
with Fluids circalating thro’ them, and fup-
plying them with Nourifhment, Strength,
and Motion. In fhort, the Mind lofes it{elf
in contemplating a Minutenes beyond all
human Conception ; tho’ Reafon tells us, it
certainly muft be, I remember Dr. PowER
has a fine Paffage to this Purpofe in the Pre-
face to his Experiments. It has often
¢ feem’d to me ( fays he ) an ordinary Pro-
« bability, and fomething more than Fancy
¢¢ (how paradoxical foever the Conjecture
¢ may feem) to think, that the leaft Bodies
¢ we are able to fee with our naked Egyes,
¢ are but middle Proporiionals, as it were,
¢« betwixt the Greateff and the Smalleff Bo-
¢ dies in Nature; which two Extremes lye
« equally beyond the Reach of human Sen-
“ fation.----For, as one fide they are but
« parrow Souls, and not worthy the Name
s« of Philofepbers, that think any Body can
“ be tos great, or too vaft in its Dimenfi-
« ons: fo likewife are they as inapprehen-
¢« five, and of the fame Litter with the
¢« former, that, on the other fide, think the
¢ Particles of Matter may be foo little, or
¢« that Nature is ftinted at an Atom, and
« muft have a Non wlira of her Subdivifi-
%, ons.”

As
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As the Animalcules in the Semen Mafculi-
num of different Creatures are not much un-
like in Shape, it is alfo obfervable, that they
do not differ in * Bignefs according to the
Sizes of the Creatures they are taken from;
but feem, in this Refpect, analogous to the
weeds of Trees and Plants, whofe Size bears
very little Propertion to the Bignefs of the
Trees and Plants producing them. The
Seed of an Apple, for Inflance, is fome
thoufands of times fmaller than a Cocoa=
Nut, tho’ the Trees they grow on have not
that Difproportion : And the Seeds of To-
bacco ( whereof a thoufand <+ weigh not
above a fingle Grain) are lefs beyond Com-
parifon than many kinds of other Seeds whofe
Plants are not near fo large as Tobacco is.
Hence it comes to pafs, that dnimalcules
may be difcovered in the Semen of the fmalleft
Birds, Quadrupeds and Fifhes, nay, and even
in Infe@ts too. For Mr, LEEUWENHOEK
aflures us, he found a white Matfer he bad
{ometimes fqueezed from the hinder Parts of
male f Spiders, about the bignefs of a Grain
of Sand, to be indeed their Semen, by difco-
vering therein prodigious Multitudes of i~
malcules, which continued living above five
Hours, but were {o extremely minute, that
he fuppofes a thoufand Millions of them

— - e

* Are. Nat. Tom. IV. pag. 30. 4 Dr.PowEer’s Expe-
tim. pag. 30. 1 Philofoph. Tranfadd. Numb. 279.
would
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would not equal the Size of a Grain of Millet.
He found them likewife in the Semen of the
4 Dormoufe, in * Oyfters, in ©Silkworms, in
the ¢ Labella minima or {mall szrm Flﬁ.e
the common © Fly, in the male * Tl ea, in
¢ Gnats, and in feveral other Infects: ami
"L“-HhDth doubt, a curious Enquirer will bﬂ
able to difcover them in abundance of Sub-
qu.'h yet unexamined ; for Nature is uniform
in all her Works, and there is good Reafon
to believe that ]'t!.."i,i' certainly exift in all the
animal Part of the Creation.

Amongft the many Species of Animalcules
obferved in Waters and Infufions S there are
knone found refembling thofe in Semine :
but the Animalcules in the Semen of all E:unrts;
of Creatures hitherto examined have a com-
mon and general Likenefs to one another ;
with this Particularity, that they appear in
continual Motion, without the leaft Reft or
Intermifiion, provided the Fluid be fufficient
for them to fwim about in.

Many People have 1I11¢1“!I‘Ju,ﬁ that fiving
Creatures might alfo be tound in the -:::thu
antmal jrwr;:: but after the {tricteft and
moft careful Examination, it appears certain,

a Arc. Nat. Tom. L. Par. TL. p. 27. b Ibid. Tom. I1.
Par. L. p.144. cIbid. Par. IL p. 422. d Ibid. Tom.1V.
p.-1g. e Ibid. f Ibid, p.z0. g Ibid, p.z2z. h Ibid.
Tom. ILL. p. 204,

I that
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in the Teeth, 167

sl o that hothing with the leaft Token of Life is
"~ | to be difcovered by the beft Glafies, either in
the Blood, Spittle, Urine, Gall, Chyle, or
any of the Humours, except the Semen unl}I

| G R P, XYIL

Of ANIMALCULES n the TEETH.

B Hough no Animalcules can be found in
the Saliva or Spittle, great Numbers,
: of different Kinds, may difcovered in the

awhitifb Matter fticking between the Teeth :
—| . if it be picked out with a Pin or Needle,
— mixt with a lhittle Rain Water and Spittle
|  without Bubbles, and applied before the Mi-
crofcope. And fometimes they are {o incre-
dibly numerous, and fo full of Motion, that

the whole Mafs appears alive.
* The largeft Sort (fthewn Plate XIII.

¢ Fig I. Numb. 1. ) move along very {wiftly
in the Spittle or Water; of thefe there are
but few.,

=% The fecond Sort are more numerous, and

’% have a Motion peculiar to themfelves, as re-

prcfﬁnt{:d Numb, 2z,

* Vid. 4re. Nat. Tom. IV. p. 40. Again, Tom. I'V.
Epitt. 75. p. 3t0.
The
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168 - Of Animalcules in the Teeth.

The third éﬂl’t are roundifh, and {o mi-
nute, that a Grain of coarfe Sand would
equal a Million of them in Bignefs: the
move fo fwiftly, and in fuch Multitudes,
that they feem like Swarms of Gnats or Thu
and the exact Shape of them is not eafy to
be diftinguifhed.

Some or all of thefe three Kinds may be
found, pretty conitantly; in the Matter taken
from between the Teeth of Men, Women,
or (Children ; efpecially from between the
Grinders, even though they wafh their Teeth
continually, and clean them with the utmoft
Care : but from the Teeth of People that are
more carelels, the faid Matter affords ano-
ther Sort of Animalcules, in the Shape of Eels
or. Worms, as piCtured Numb. 4. Thefe
move themfelves backwards, or forwards,
with great Bendings of the Buds,r, and force
their W: ay through the minuter Animalcules
¢very where around them, with the fame
Eafe as a large Butterfly wou d break through
a fwarm of Gn ats. There are likewife, in
this Matter from the Teeth, other Sorts of
Animalcules, whofe Motions are {o extream-
l}-‘ languid, that without long Attention they

annot be diftinguithed to be alive.

Obfervation. They all dye if Vinegar be
appl lied to them ; -whence it Teems rr:uiurmbl
to conclude, t111t wathing the Teeth and
Gums with Vi inegar may be a Means of pre-
ferving them frum thefe minute Creatures.

CHAP,
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CHA P XVII
Of the ITcH.

HE Microfcope has difcovered, what

without it could fcarce have been ima-
gined, that the Diftemper we call the Jrch
is owing to little Infects under the Cusicula,
whofe continual Bitings caufe an ouzing of
Serum from the Cut/s, and produce thofe
Puftules or watry Bladders whereby this Dif-
eafe i1s known. This was found out by
Doctor Bonon1o, * who obferving that itch
People frequently pull out of their fcabby Skin
little Bladders of Water, with the Point of a
Pin, and crack them on their Nails like
Fleas, he determined to examine what thefe
Bladders might really be. 'Wherefore pick-
ing out with a fine Needle a little Puftule
from a Place {cabbed over, and where there
was a fevere Itching, he fqueezed a thin
Matter from it, and perceived a very fmall
white Globule fcarcely difcernable, ‘which,
applying to the Microfcope, he found to be
a very minute Animal, in Shape refemn bling a
Tortoife, of a whitith Colour, but-darker on
the Back than-elfewhere, with fome long and
thick Hairs, iffuing from it, very nimble in
its Motion, having fix Legs, a fharp Head,

]

® Pbilf. Tranfad. Numb, 283,
and
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17 Of the 1T ¢ 1. ;
and two little Horns ; being in Shape as re~« |
prefented by the two Pictures. Fig, 1I. a. b. ‘
l late X111, : ‘
This Experiment was repeated on itchy
Perfons of 2 1 f\gﬁc s, Sexes and Complexions, !
nd at all Seafons of the Year, and he con-
fhum}r found the {ame Anmimalcules in moft
of the watry Puftules: and though by rea-
fon of their Minutenefs and Cc imu [:v.ma.h
1s the fame as the Skin) it is :hucult to dif-
cern thefe Creatures on the Surface of the
Body, yet he fometimes faw them upon the | !
Joints of the Fi ‘ingers in the little Furrows of 1§ :
the Cuticula, where they firft begin to enter
with their ﬂa.u'p Heads, gnawing and work-
ing in their Bodies, till they are got quite |
under the Cuticula, where they burrow from
Place to Place, caufe a troublefome and grie- |
vous Itching, and force the infeGted Perfon |
to feratch, which only ferves to increafe the
Malady ; ﬂ)., by breaking the little Puftules
and fome fmall Blood- Vdid Scabs, crufty
Sores, and fuch like foul %1;111}11.01‘5‘15 enfue :
whillt thefe mifchievous Anzmalcules elcape
the 1\.-.-.]; by their Minutenefs, and difperfe |
themf{tlves the farther, |
Ii'ul'-.lcu;l}-' obferving thefe Animalcules,
he perceived one of them drop a little oblong
white Egg, almoft LLJ]]’P‘JLN from the i
hinder Part of its Be Jj and afterwards he ¢
faw many of the fame Sort of Eggs ; which
proves them generated like other “Creatures |

L= 1

from

e

g e, N Beed

b, By e et S g

k)

| L
P




Of the It cu. 157

from a Male and Female, though he was
never able to diftinguith the Sex of any he
examined,

The Figure of the Egg is fhewn c.

We may hence account how this Diftem-
per comes to be fo very catching, fince thefe
Animalcules by fimple Contaé can eafily
pafs from one Perfon to another, having not
only a f{wift Motion, but clinging to every
thing they touch, and crawling as well upon
the Surface of the Body as -under the out-
ward Skin : and a few being once lodged,
they multiply apace by the Eggs they lay.
The Infection may alfo be propagated in'a
like manner by Sheets, Towels, Handker-
chiefs, or- Gloves, ufed by itchy People ;
fince thele Animalcules may eafily be har-
boured in fuch things, and will live cut of
the Body two or three Days.

The Difcovery of thefe Animalcules thews
the Reafon likewife why this Diftemper is
never to be cured by internal Medicines :
but requires lixivial Wafhes, Baths, or Oint-
ments, made up with Salfs, Sulphurs, Vi-
tricls, Mercury, Precipitate, Sublimate, or
fuch kinds of penetrating and corroding Re-
medies as can powerfully kill thefe Vermin
in the Skin." And if, fometimes, we find
the Difeafe returns upon us in a little while
after we fuppofed it quite cured by Uncion,
1t is no great Wonder ; fince, tho’ the Oint-

N ment




172 Of ScALEs on

ment may deftroy all the living Animalcules,
it may not probably kill their Young Ones
in the }fma laid in- Nefts in the Skin;
which, Lumuw to hatch, may Tenew the
T)L{‘Lempm For this Re:uf'c}n it is advifable
to continue the Anointing for fome Days,
even after the Cure feems Puﬂ,&nd

e IR ST D

Of ScAvrEs on the Human Skin.

H E Cuticula, Scarf-Skin, or outward
Covering of the Body, is remarkable
for its Scales and for its Pores,

Its Scales are a Dilcovery of the Micro-
feope 5 for being fo minute that * two hun-
dred of them may be covered with a Grain
of Sand, they could never be difcerned by
the naked Eye. They are placed as on
Fifhes, + three deep; 2. e. each Scale is fo
far covered by two others; that only a third
Part thercof appears : which lying OVer one
another, may be the Caufe why the Skin of
the Budy appears § white ; for dbnut the
Mouth and Lips, where =.hcv only juft meet
together, and do not fold over, the Blood-

* Vid. Adre. Nat. Tom. I. Par. II. p. 208.  Again,
Tom. IV, p. 46. + Ibid. p. 47. 1 Ibid. 13 5.
/efiels
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the Human Skin. 173

Vefiels are feen through, and the Parts look
red. The perfpirable Matter is fuppofed to
iflue between thefe Scales (which lye over
the Pores or excretory Veflels through which
the watry and oily, Humours perfpire) and
may find Vent in an hundred Places round
the Edges of each Scale * : {o that if a Grain
of Sand can cover two hundred Scales, it
will be able to cover twenty thoufand Places
where Perfpiration may iffue forth,

A Piece of Skin taken from between the
Fingers, from the Forehead, Neck, Arms,
or any other foft Part of the Body, which is
not hairy, ferves beft to thew the Scales; for
where the Skin is callous, they are glewed as
it were together,

‘They are generally of five Sides, as in the
Picture, Fig. IIL a.

Their Difpofition on the Skin is fhewn
Fig. I1I. . :

If they are fcraped off with a Pen-knife,
put into a Drop of Water, and fo applied to
the Microfcope, they will be feen to good
Advantage.

® Arean. Nat. Tom. IV. P- 48.

N 2 CHADP,
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G . H:A P XX,
The PorEs of the Skin,

VERY Part of the human Skin is full

of excretory Duéls or Pores, which emit
fuperfluous Humours, continually, from the
Mafs of the circulating Fluid.

In order to view the Pores, cut a Slice of
the upper Skin with a fharp Razor as thin
as poflible : then immediately cut a fecond
Slice from the fame Place, which apply to
the Microfcope, and in a Piece not larger
than a § Grain of Sand can cover, innumera-
ble Pores will be perceived, as plainly as little
Holes pricked by a fine Needle may be
difcerned if it be held up againft the Sun.
‘The Scales of the outer Skin prevent any
diftin&t View of the Pores, unlefs they are
{craped away with a Penknife, or cut off in
the above Manner-; but if a Piece of the
Skin between the Fingers, or in the Palms
of the Hands, be fo prepared, and then ex-
amined, the Light will be feen very pleafantly
through the Pores,

Mr. LEEUWENHOEK endeavours to give
fome flight Notion of the incredible Num-~

1 Aregr. Nar. Tom. I1L. p. 409, 412.
3 ber
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The PoRrES of the Skin, 175

ber of Pores in a human Body. He + fup-
pofes there are one hundred and twenty fuch
Pores in a Line one tenth of an Inch long ;
however, to keep within Compafs, he reckons
only one hundred. An Inch in length will
then contain a thoufand in a Row, and a
Foot twelve thoufand. According to this
Computation, a Foot fquare muit have in
it an hundred and forty four Millions : and
{uppofing the Superficies of a middle-fized
Man to be fourteen Feet {quare, there will
be in his Skin two thoufand and fixteen Mil-
lions of Pores.

To acquire fome clearer Idea flill of this
prodigious Number of Pores by . our Con-
ception of Time, let us reckon with *
MersEnnus, that each Hour confifts of
fixty Minutes, and each Minute of fixty
Seconds, or fixty Pulfations of an Artery :
in one Hour there will then be three thou-
fand and fix hundred Pulfes ; in twenty-four
Hours eighty-fix thoufand and four hundred ;
and in a Year thirty-one Millions five hun-
dred - and thirty-fix thoufand. But there
are -about fixty-four times as many Pores
in the Surface of a Man’s Skin, and there-
fore he muft live fixty-four Years, €er he
will have had a Pulfation for every Pore in
his Skin.

+ Arcan. Nat. Tom, III. p. 413.
® Jbid. p. 413, _
N 3 Dz
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176 The PorEs of the Skin.

Dr. NaTuaN1EL GREwW obferves, that
the * Pores through which we perfpire are
more particularly remarkable in the Hands
and Feet ; for if the Hand be well wathed
with Eszzp, and examined with but an indif-
ferent Glafs, in the Palm, or upon the Ends
and firft Joints of the Thumb and Fingers,
innumerable little Ridges parallel to each
other, of equal Bignefs and Diftance will be
found, Upon which Ridges the Pores may
be perccived by a very g oood Eye, lying in
Rows, even without a Glms : but, ‘viewed
thrc}ugh a good Glafs, every Pore feems like
a little Fountain, with the Sweat ftanding
therein as clear as Rock-Water; and, if
wiped away, it will be found immediately to
fptmg up again,

When we confider the Multitude of Ou«
fices all over the Skin, it is reafonable
imagine, that minute Animals, as Flcas,
Lice, Gnats, &¢. do not with their {lender
Inftruments make new Perforations, but
rather thruft or infinuate them into the Vel-
fels of the Skin, and f{uck out the Blood or
what other Humour is their proper Aliment.,

"]' P.-i:'.:r-;_-i‘b-"'. T'f‘.c?'i':.':'?."&r;rj Nuomb. 15G.

CHAP.
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CHAP XXI.
Of the LoUuskE.

HE Loufe has fo tran{parent a Shell

or Skin, that we are able to difcover
more of what pafles within its: Body, than
in moft other living Creatures ; which ren-
ders it a delightful Objet for the Micro-
{cope.

It has naturally three 4 Divifions, viz.,
"The Head, the Breaft, and the Belly or Tail-
part.—In the Head appear two fine black
Eyes, with a Horn that has five Joints, and
is furrounded with Hairs, ftanding before
each Eye; from the End of the Nofe or
Snout there is a pointed projecting Part, ferv-
ing for a Sheath or Cafe to a Sucker, or
Piercer; which the Creature thrufts into the
Skin, to draw out the Blood or Humours it
feeds on, as it has no Mouth that opens.
This Piercer. or Sucker is judged to be *
feven hundred times flenderer than a Hair ;
is contained in another Cafe within the firft,
and can be thruft out or drawn in at Plea-
{ure.

The Breaft is marked very prettily in the
Middle, the Skin thereof tranfparent, and

+ Fid. Swammerpan Hilt. Gener. des Infedles. p. 174-
® Vid. Are. Nat. Tom, I p. 74,

N 4 full




178 Of the Lousz.

full of little Pits. From the under Part of
it proceed fix Legs, each having five Joints,
their Skin refembling Shagreen, except to-
wards the Ends, where it appears {moother.
Each Leg terminates in two hooked Claws
of unequal Length and Size, which it ufes as
we would a Thumb and middle Finger.
There are § Hairs between thefe Claws, as
well as over all the Legs.

On the Back of the Tail-part we may dif-
cern fome * Ring-like Divifions, abundance
of Hairs, and a fort of Marks that look like
the Strokes of a Rod on one that has been
whipt, The Skin of the Belly feems like
Shagreen, and towards the lower End is
clear and full of little Pits; at the Extremity
of the Tail are two little femicircular Parts,
covered all over with Hairs, which ferve to
conceal the Anus,

When the Louf¢ moves its Legs, the Mo-
tion of the Muifcles (which all unite in an
oblong dark Spot in the Middle of its Breaft)
may be diftinguithed perfe@tly : and fo may
the Motion of the Mufcles in the Head
be, when it moves its Horns, The Motion
of the Muicles is alfo vifible in the feveral
Articulations of the Legs, We may like-
wife fee the various Ramifications of the

+ Fide SwammERD, P. 175.
* Vide Philofpph, Tran/: Numb, 102,
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Of the Lousg, 170
Veins and Arteriés (which are white) with
the Pulfe regularly beating in the Arteries,
But the moft furprifing of all is the periftaltic
Motion of the Inteftines, continued from
the Stomach along all the Guts down to thé
Anus,

If a Loufe, when very hungry, be placed
on the Back of the Hand, it will thruft
its Sucker into the Skin, and the Blood may
be feen paffing in a fine Stream to the Fore-
Part of the Head ; where, falling into a
roundifh Cavity, it pafles again, in a like
Stream, to another circular Receptacle in the
Middle of the Head ; from thence through
a fmaller Veffel to the Breaft ; and then to
a Gut that reaches to the hinder Part of
the Body, where in a Curve it turns a little
upwards, -me— ==In the Breaft and Gut the
Blood is without Intermiffion moved  with
great Force, efpecially in the Gut, and that
with fuch a ftrong Propulfion downwards and
fuch.a Contration of the Gut as is amazing :
which continnal and ftrong ‘Action of the
Stomach and Bowels upon the Food of this
Creature, to further its Digeftion, is worthy
to be confidered.---~In - the upper Part of
the crooked afcending Gut juft mentioned,
the propelled Blood {tands ftill, and feems
to undergo a Separation : fome of it be-
coming clear and waterith, while certain

little
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little black Particles pafs downwatds to the
Anus .

If a Loufe be placed on its Back ¥, two
bloody darkifh Spots appear; the larger in
the Middle of the Body, and the lefler to-
wards the Tail. In the larger Spot a white
Film:or Bladder contradts and dilates up-
wards and downwards from the Head to-
wards the Tail ; the Pulfe of which is fol-
fowed by a Pulfe of the dark bloody Spot,
n or over which the white Bladder feems to
lye. This Motion of Syftole and Diaftole,
is {feen beft when' the Loufe grows weak,
The white pulfing Bladder feems to be the
Heart, for on pricking it the Loufe inftantly
dies. . In a large Loufe the Pulfation may be
feen in the Back, but the white Film not
without turning the Belly uwpwards. 'The
towerdarkifh Spot Dr. HARvEY conjeGtur'd
to be the Excrements in the Guts.

Liceoare not Hermaphrodites, as has er=
roneoufly been “imagined; but' Male ‘and
Female. Mr. LeeuwrennoEx difcovered
that the Males have * Stings'in"their Thails,
buti the ‘Females ' none : andfuppofes the
fmarting Pain they {ometimes give arifes from
their Stinging, ‘'when made uneafy by Pref-

S — -~

1 Vid. Phibph. Tranfa. Numb, 1oz,
* Fid Dr. Power's Obfery. g.
i 4dre. Nat. Tom. I1. p. 77
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Of the LovsE. 281

fure or otherwife ; fince, if roughly handled,
they may be feen to thruft out their Stings;
and as he felt little Pain or Uneafinefs from
the Sucker or Piercer, tho’ feven or eight
were feeding on his Hand at.once. ' The
Females lay Eggs or Nitts, whence young
Lice come forth, perfect in all their Mem-
bers, .and undergo no farther Change but an
Increafe of Size.

Mr. LEruwennoEK being defirous to
learn the Proportion and Time of their In-
creafe, put:two * Females into a black Stock-
ing, which he wore both Night and Day;
and found that in fix Days one of them had
laid fifty Eggs, and upon diffecting it faw as
many more in the Ovary ; whence he con-
cludes, that in twelve Days it would have
laid an hundred Eggs. Thefe Eggs hatch-
ing in fix Days (which he found to be their
natural Time) would probably produce fifty
Males and as many Females : and thefe Fe-
males coming to full Growth in eighteen
Days, -might each of them be fuppofed,: af-
ter twelve Days more, to lay alfo an hundred
Eggs; which Eggs in fix Days farther (the
Time required to hatch them) might pro-
duce a young Brood of five thoufand 4.
So that, in eight Weeks;, a Loufe may fee
five thoufand of itsiown Defcendants ; an

* Ibid. pag. 78.
t+ dre. Nar. Tom. 1. pag. 78.

3 Increafe
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Increafe hardly credible, were it not proved 1i
by Experience, f:"
A Loufe may be diflected eafily in a fmall o
Dmp of ‘Water, upon a Slip of Glafs that o
can be-applied to the Microfeope ; but with-. &
out Water the Parts are very difficult to di- &
vide, and when feparated fhrivel and dry up h
immediately. - Thus, five or fix Eggs of a f
full Size and ready to be laid may be found | E
in the Ovary of a Female, with fixty or t
" feventy of different Sizes, but all much more k
]'l‘thiutt‘, as the Eggs are in the Ovary of a |
Hen. In the I*u“h, the Penis is remarkable, | f
and alfo the Teftes, whereof it has a 1
double Pair ; the Sting likewife deferves a -
curious E mminntiun Thefe Creatures avoid ¢
the Light as miuch as Iﬁ:-ﬁb ¢, and are im= ! E
patient of Cold. The Females, if fafting, | :
appear very white, and even after feeding | .
{feemlefs red th,,u the Males, the Blood not |
appearing fo plainly lhmrwh their Veflels, | j

from the Multitude of their Eggs,
-6 The Picture of the common Lw.zjf is given
Plate XIII. Fig. 1V.

Its Piercer or Sucker is thewn by a,
~0"The Sting of the Male by 4.

There's another Kind of Lsufe, found
about uncleanly Ptnph‘,, which from its
Shape is called the Crab-Loufe. The Ver-
min adhering to and feeding on the Bo-
dies of different Animals, t hmwh much un-
: like
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like in Form and Size, are alfo commonly
called Lice. Of thefe there are numberlefs
Spccs -5, {everal whereof we are obliged to
éf:rr;zwr REDp1 for nmng us the Draw-
mgs of, at the End nf 1is Treatife de Gene-
ratione Infeclorum, whence Mr. ALBIN
has taken them into his Book of Spiders : but
few of thefe have been fufficiently examined
by the Micrafiope, and there are great Varie-
ties of other Kinds that are yet quite un-
known.

Even Infe@s are infefted with Vermin that
feed on them and torment them. A Sort of
Beetle known uv the Name of the Loufy
Beetle, is remark zable for Numbers of little
Creatures that run about it nimbly from
Place to Place, but will not be fhaken off.
Some other Beetles have Lice alfo, but of
different Kinds.

The Earwig is troubled frequently with
minute Infeés, efpecially juft under the fet-
1:mg on its Hcad They are white and {hin-

ing like Mites, but much fmaller : they are
round backed, flat-bellied, and have 1055
Legs, parmuhrl}r the two foremoit. Thefame
ha.:; not been obferved on any other Animal.

Snails of all Kinds, but chiefly the large
ones without Shells, Hm, many little Inft cts
extreamly nimble, that live and feed upon
them.

Numbers of little red Lice, with a very

{iall Head, and in Shape refembling a Tor-
tnlr
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toife, are often to be feen about the Legs of
Spiders. Whilft the Spider lives they cling
clofely to it, but if it dies they leave it.
Whitifh Lice are frequently to be difcover-
ed running very nimbly on Humble-Bees :
I have feen them frequently on Ants : many
Kinds are difcoverable on Fithes ; KircHER
fays, he has found Lice on Fleas ; and, pro-
bably, very few Creatures are free from them.
As fome may be defirous to know what
Kinds of Lice * SErcnior REDI has ob-
ferved and given Drawings of, the following
Lit is inferted to fatisfy their Curiofity.
Lice found on the Hawk zhree Sorts : on
the large Pigeon, the Turtle-Dove, the Hen,
the Starling, the Crane. On the Moor-Hen
three Sorts. On the Magpye, the Heron,
theleflfer Heron, the Swan, the Turkith Duck,
the Sea-Mew, the fmaller Swan : on the
wild Goofe #wo Sorts: on the Teal, the
Kaftrel, the Peacock, the white Peacock,
the Capon, the Crow, the white Starling : on
Sweet-meats and Drugs: on Men, fwo Sorts,
viz. the common Loufe and the Crab-
Loufe : on the Goat, the Camel, the 4 Af,
the African Ram, the African Hen ; on the
Stag fwo Sorts, and on the 1 Tiger. -

CHAP.

® Repr calls the Vermin on Bealts Pedicufi or Lice, thofe
on Birds Pulices or Fleas. He fays every Kind of Bird has its
particular Sort of Fleas, different from thofe of other Birds :
“Thar all when firt hatched are white, but gradually acquire
a Colour ke the Feathers they live among : yet remain
traniparent
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CH AP  XXII.
Of the Woop-LoUsE,

HERE’s a little Animal, in Shape and

Colour like a Loufe, that runs {wiftly
by Starts or Stops, and is commonly found
on the Leaves and Covers of Books, or a-
mongzft rotten. Wood : ’tis called a Wood-
Loufe, or Wood-Mite, and is known almoft
to every Body. The Eyes of this Creature
are of a golden Colour, and can be drawn in
or thruft out at Pleafure; the periftaltic Mo-
tion of the Bowels appears in it diftinctly,
and what is ftll more wonderful, a Motion
of the Brain 1s {feen.

I take this tobe the Animal Mir. DErnaM
calls the  Pediculus pulfatorius or Death-
Watch, (in Phil, Tranfadf. Numb, 291.)

where he fays, the Pediculus Pullatorius,
and the Scarabaus fonicephalus are the cmlv

two Infects that make regular LuLng Noiles
like the Beat of a Pot,kct Watch.

tranfparent enou :.3]1 for a good Micrafeope to difcover the Mo-

tions of their Inteftines : That the Crm;e has a white Sort,

marked as it were with rabic Charaélers : and that cheir
Size is not proportioned to the Birds they breed upon, for the
little Black-bird has Fleas as large as the Sevan.

+ AristoTLE in his Hiffory of d"r-.-':::fc.’s, and PLiuy, on
his Authority, afferts, that 4fes and 8keep are free from Ver-
min : but Rep1 proves they are both milk aken as to the Al
and as to A.l"'A'.I.-'!-l!:F EVETY _:.]ltpul.r.i P.'.;.u iz able to Lr}‘:lﬂ.tt 'If1'|¢ 1.

+ The Lonft of the Lien H:Lm.]]r_: that of the 77

Tiger ‘in

5}:;i3~.L-J hut is larper, ‘and of a'brighter red. Vid. Rep:

Experim. €rea Geiler fnfed. pag. iz, & feq. s
CHAPR




|

hi
|}
E.

e

[ 186 ]
ChR AP XXIIL
Of MiTEs,

’BY Mites are commonly underftood the
= minute Creatures found in great Abun-
dance on Cheefe that is dcm}rmfr To the
1.:1-:::(1 hye thL}?’ appear like moving Particles
f Duift; but the Microfcope difcovers them
tu be ﬁnu:mL, perﬂ,& in all their Members,
having as regular a Figure, and pc:rfb;rmncr
all the neceflary Offices of Life, in as Oldl:r]}?
a Manmner, as Creatures that exceed them
many .“uinlmns of times in Bulk
They are cruftaceous * Animals, and
ifually tranfparent. The principal Parts of
them are, the Head, the Neck, and Body
The Head is {mall in I’io}wrtiqn to the Body,
with a fharp Snout, and a Mouth that epens
and. (huts like a Mole’ s. 'They have two
little Eyes, and are extreamly qu 1ck~ﬁght¢d;
for if you touch them once with a Pin or
t]t%.rr I:IL.'u;::etlt, }-'{m’.i U:ﬁ.'cvl;c how rea-
dily they avoid a {fecond 'I” 1 L”c-mc have
fx LL:ﬁ, and othe LL which proves
them of mfﬁ,. nt f:: 5, fm n v.‘_‘.-':_.]‘fp {pedt
bc'u' es they appear alike. Each Leg has fix
Joints, furrounded with Iairs, and two little

—— e,

* Vid. Powgr’s Obfery.  Hook's Microgr. p. 214.

Claws

e ——
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Claws at the Extremity thereof, which can
cafily take up any Thing. The hinder Part
of the Body 1s plump and bulky, and ends in
an oval Form, with a few exceeding long
Hairs ifluing therefrom. Other Parts of the
Body and Head are alfo thinly befet with
long Hairs,

Thefe Creatures-are Male and Female.
The Female lays Eges; whence (as in Lice
and Spiders) the young ones iflue forth with
all their Members perfet, though moft ex-
ceedingly minute: but, notwithftanding their
Shape does not alter, they caft their Skins
feveral times before they attain their full
Growth.

They may be kept alive many Months
between two concave Glafles, and applied to
the Microfcope at Pleafure, and by often
looking at them many curious Particulars
will be difcovered. They may thus frequent-
ly be fcen 4 7n coitu, conjoined Tail to Tail ;
for though the Penis of the Male be in the
Middle of the Belly, it tarns backwards like
thdt of the Rbhinoceros. The Coitus is per-
form’d with an incredibly fwift Motion.
‘Their Eges, in warm Weather, hatch in
twelve or fourteen Days; but in Winter-
time and cold Weather not under feveral

1+ Vid. dre, Nat. Tom. IV. p. 360,
O Weeks,
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Weeks., 'Tis not uncommon to fee the

young Ones ftruggling to get clear of the
'5-“r~h ell, L:m ometimes they are a Day
Lm':i',

T'he Diameter c*{' a Mite's Egg feems equal
to the * Diameter of the Imir of a Man’s
Head; and fix m]m?u d {uch Hairs are about
equal to the Length of an Inch, Suppofing,
then, a Pigeon’s L gg 1s three quarters of an
Inch in 1:1.1114{,&.[ - four hundred and fifty
Diameters of a Mirte’s Egg are but equal to
the Diameter of the Egg of a Pigeon: and,
confequently, if their ]:_I”._IIL‘: bL. alike, we
muft concluc ’.—-, that mnuw one "vhlllum, an
hundred and twenty Thoufand Eges of a
Mite are not larger than one Pigeon's Egg,

Mifes are moft voracious Animals; for
they devour not only Cheefe, but likewife all
Sorts of dryed Fith or F mh dryed Fruits,
Grain of ail Sorts, and al Imoft ever y Thing
befide that has a certain De oree of Moifture
without being over wet: nay, they may often
be obferved preying upon one another. In
eating they t]u‘uﬁ one Jaw forwards and the
other backwards alternately, whereby they
Eﬂﬁl';‘"” to *;'l'j:*:{‘. I_".;i: Foo ’; and after [ht..:,r
have done feeding, they fecem to munch and
chew the Cud.
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Thefe are the Vermin that find a Way in-
to the Cabinets of the Curious, and eat up
their fine B;ffe‘e’rjfu and other choice Inf¢éts,
leaving nothing in their ftead but Duft and
Ruins,  The only Way of preventing this
15, to kee ep the Drawers or B:JK“S C(‘I'.I.‘J'EHHH‘
fupply’d with Campbire, whole hot and dry
Effluvia penetrate, ﬂmvel up, and deftroy
the tender Bodies of  thefe little mifchievous
Plunderers.

It muft however be rfemembered, that
there are feveral Species of Mites, which
differ in fome Particulars, though their f{“*
neral Figure and the Nature of them be th
fame. For Inftance,® the Mifes in M:alt-
Duft and Oatmeal-Duft are nimbler than
Cheefe-Mites, and have more and longer
Hairs, 'The Mites among Figs refemble
Scarabs, have two Feelers at the Snout, and
two very long Horns over them, with three
Legs only on each Side, and are more flug-
gith than thofe in Malt. Mr, LEEUWEN-
HOEK obferved fome Mites on Figs to have
longer Hairs than he had feen on any other
Surt&. ; and upon Examination found thofe
Hairs were {picated, or had other little Hairs
ifluing from their Sides: whence he ima-
gin’d thw might be jointed at the little Dif-
tanices where tlw.fe Hairs come forth. He

>
¥

* Vid, Powsr's Olfirv, p. 10,
Oz
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190 Of MiTeEs.
had alfo feen the like Hairs on other Mites,
tho’ very feldom. Mr. Hooxk defcribes a
Sort of thefe Animals, which he terms
wandring Mites, as being to be found in
every Place almoft where they can get Food.
Happening, fome Years ago, to look into
an empty white Gallipot, I fancy’'d it was
dufty; but, on a nearer View, perceiving
the Particles to move, I examin’d them by
the Microfcope, and difcovered what I had
taken for Duft to be Swarms of ' thefe wan-
dring Mites,which were tempted and brought
thither by the Smell of fome Caviere, that
had been in the Gallipot a few Days before,

The Mite is exceedingly tenacious of Life;
I have kept them in my Glaffes Months to-
gether, even without Food ; and Mr, LEru-
WENHOEK fays, one he fluck upon a Pin
before his Microfiope § lived in that Condi-
tion cleven Weeks,

The Picture of the Mife is fhewn Plate
XIII. Fig, V.

One of its Eggs appears juft by, at a.

+ Hoox’s Microgr. p. 203,
1 dre; Nar. Tom: IV. page 363.

CHAP;
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CHAP XXIV.
Of the FLEA.

H IS well-known little Creature is co-
vered all over with black hard fhelly
Scales, Plates, or Divifions, curioufly jointed,
and folded over one another, 111 fuch a Man-
ner, as to comply with all the nimble Mo-
tions and A&ivity of the Animal. The Scales
are curioufly polifhed, and befet about the
Edges with long Spikes, in the moft beauti-
ful and regular Order pofiible. It Neck is
finely arch’d, and much refembles the Form
of a Lobfter's Tail. The Head is very ex-
traordinary ; for from the Snout-Part there-
of proceed its two Fore-Legs, and between
them lies the Piercer or Sucker wherewith it
penetrates the Skin of other living Creatures,
and draws out its Food, It has two large
beautiful black Eyes, and a Pair of little
Horns or Feclers. Four other Legs are join'd
on at the Breaft, fo that it has fix inall;
which, when it leaps, fold {hort one with-
in another, and exerting their Spring all at
the fame Inftant, carry the Creature to a {ur-
prifing Diftance, The Legs have many
Joints, are very hairy, and terminate in two
long fharp hooked Claws, as may be feen

Fig. VI, Plate XIIL
03 The
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The Flea’s Piercer or Sucker is lodeed be-
tween its Fore-Legs, and includes a C’m‘ahl
of ]m. ts or La;.{:{,ts, which, after the Pierces
has made an * Entrance, are probably thruft
i—:*-.r:hf:r into the Flefh, to make the Blood
flow from the adjacent Parts,” that it may be
fucked vp ; and feems to occafion that round
red Spot, with a Hole in the Centre of it,

vhic ] we commonly call 2 Flea-Bite. This
Picrcer, its Sheath opening fideways, and
the tw o Lancets within it are very difficult to
be {een, 4 unlefs the two Fore Legs, be-
tween 'ﬁ'.]'..':[‘: they ufually are folded “in and
concealed from View, be cut off clofe to the
Head : for a Flea rarely puts out its Piercer
except at the Time of feeding, but on the
contrary keeps it clofely folded inwards: the
beft Way ‘therefore of 'con \ing at it is, by
cutting off the Iead' fitft, and then the
Fore-Liegs; fince in the'Agonies of Death,

it may ealily be manapéd, 'md brought hL-
fore the Microfcope. =

Fleas are Male ﬁﬂ-:jl Female, and lay Eggs
as well as Lzce and i .f.'ﬂ'{; but are extream-
ly different in all the Progrefs of “their Lives
haﬂidm 5, pafling through the fame Changes ex-
actly asth L;..-p,”'ﬁfa&-ﬂf.r’fui}ﬂb. They depofite their
Egos at the Roots of the Hair of Cats, Dogs,

4 o

* Vid. drc. Nat, deted. Tom, IV, p. 22.
| F Ibid.p. 332, Phil Tranfadt. Numb. z4.
and
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and other Animals, fticking them faft there-
to by a kind of glutinous Moifture. When
the Eggs hatch, not perfect Fleas, but little
Worms or Maggots, whofe Bodies have fe-
veral annular Divifions thinly cover’d with
long Hais, come out of them, and feed on
the Juices of the Body, whereto they clofe-
ly adhere ¥, Thefe Maggots are very brifk
and: nimble, but if touch’d, or under any
Fear, roll themfelves up on a fudden in a
round Figure, and continue motionlefs for
{fome Time ; after- which they flowly open
themfelves and crawl away, as Caterpillars
do, with a lively and fwift Motion,

When the Time of their Change ap-
proaches, they conccal themfelves as much
as poflible ; cat nothing, lie quiet, and feem
as if dying : but.if viewed with the Micro-
Jeope, will be found, with the Silk or Web
that comes out of .their Mouth, weaving 2
Covering or Bag round them, whofe Infide
is as white as Paper, though without it al-
ways appears foil’d with Dirt. In this Bag
they put on the Chryfalis or Aurelia Form,
and -become Milk-white : but two or three
Days before they break from this Prifon,
their Colour darkens, they acquire Firm-
nefs and Strength, and as {oon as they iffue
from the Bag are perfei? Fleas, and able to

leap away.

S

® “Phil, Tran/a. Numb. 249.
O 4 1t
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It has been difcoverd, by putting the
Eggs of Fleas in a {mall Glafs Tube, and
keeping it conftantly warm in one’s Bofom,
that, in the Midft of Summer, they hatch
in four Days: then, feeding the Maggots
with dead Flies, which they fuck greedily,
in ¢leven Days they come to the full Perfec-
tion of their reptile State : when the Maggot
fpins its Bag; and in four Days more changes
nto a Ghryfalis ; after lying in which Con-
dition nine Days, it becomes a perfest Flea,
It is then immediately capable of Coition,
and in three or four Days lays Eggs. So
that in * twenty-cight Days a Flea may
come from the Ege itfelf, and propagate its
Kind ; and their vaft Increafe will not feem
{o: great a Wonder, if we confider, that
from March to December there may be feven
or eight Generations of them.  After havin
laid their Eggs they {oon die, as all Creatures
do that undergo fiich like Changes.

By keeping Fleas in'a Glaf§ Tube corked
at both Ends, but fo as to admit freth Air,
their feveral A&ions may be obferved, and
particularly their Way of coupling, which is
performed Tail to Tail, the Female (which
is much the larger) ftanding over the Male,
They will alfo be feen to lay their Eggs, not
all at once, ‘but ten or twelve in a Day for

* Vid. dre. Nat. Tom. IV, P. 325.
feveral

gt
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feveral Days fucceffively ; which Eggs hatch
in the fame Order.

A Diffe@ion of the Flea may be effected
after the fame Method as that of the Loufe,
that is, in Water: the ¥ Stomach and
Bowels, with their periftaltic Motion may
plainly be diftingeithed, and alfo the  Teftes
and Penis, together with Veins und Arteries
minute beyond - Conception. LEEoWEN-
uoE K affirms, that he has likewife difcover'd
innumerable Animal¢ules {haped like Ser-
pents in the Semen mafecylinum of a Flea, '

Two Things in this Creature deferve our
Confideration, to wit, its furprizing Agility,
and its prodigious Strength, whereby it 1s
enabled to leap above an hundred times its
own Length :"as has been proved by Expes
riments.  What vigorous Mufcles! what 2
Springinefs of Fibres muft here be ! and how
weak and fluggith, in Proportion to its own
Bulk, is the Horfe, the Camel, or the Ele-
phant, if compared with this puny Infeét!

A Flea’s Egg is thewn Plate XIIL Fig,
VL 1.

The Worm or Maggot proceeding from it
Fig) Vg1

* Vid. Are. Nar. Tom. IV. p. 20.
+ Again, pag. 335.

CHAPW
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CiHI AP EXX WL
Of SPIDERS.

VERY Body is fo well acquainted with
4 the general Form of a Spider, even
without thf: Affiftance of a ﬁJm ofcope, that
I fhall'fpend no Time in the Defeription of
it : but proceed to give an Account of fome
Particulars in this Animal, which are difco-
verable only by that Ir.f’rru:mﬂt
As a 1”1_,‘ (the Spider’s natural Prey) is
extr Lh-r.} catitious and nimble, and comes
1!111-1“1 from ‘above, it was ‘neceflary the
Sprder {hould .be flrmi,lm with a quack
%;_'t_!'u, and an ﬂuhu}? of ][i’:i,.‘[“iI -"pwu dS
forwards, and fideways at the fame time:
and the Mieroftope thews, that the Num-
ber, Struture, and Difpofition  of its Eyes
are \.-.*LJIlrIerals;.r adapted to ferve all thefe
Purpofes,

Moft Spiders have eight * Eyess two on
the top of the Head or Lﬂfﬁr (for there is
no Divifion between them, s §pider having
no Neck) that look directly umwfude . two
others in Ifunt a little bﬂluw thr:ﬁ., tn dif-
cover all that ’L']Jﬂt‘.s forwards : and on each

fide a couple more, one whereof points fide -

* N. B. Spiders Eyes are not pearled.
2 ways

ok e T ops
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Of SPIDERS. 197

ways forwa 1&1 and the other fideways back-
wards: fo that it can fee almoft quite round
it. Al Kinds of them have not indeed a
like Number of Eyes, for we find ten in
fome, in others only eight, fix, or four; and
in the Field, Long-Legs, or Sh f‘~f¢rrz’- Sprder,
no more than two. But whatever the '\u:::-
ber be, they are immoveable, and tran{pa-
rent: are fituated in a moft curious Manner,
and deferve the firicteft Examination. The
beft ‘W‘L}r of viewing them is, to cut off the
Legs and Tail, and bring m*]j; the Head-part
before the Microfcope.

All Spiders have eight Legs, which they
employ in w alking, r‘-ud two Arms or {hort-
er Legs near the Mouth, that affaft in taking
their Prey. They appear thickly befet with
Hairs, have each fix Joints, and end with
two hooked Claws, {errated, or having Teeth
like a Saw on T"lEl Infide, whereby they
cling falt to any thing; and at a litt e Dif-
tance from thefe Claws a fort of Spur ftands
out, without any Teeth at all, SLL Fig. VIL

Plate XIII,

But the dreadful Weapons wherewith the
Spider feizes and kills its Prey are a Pair of
ﬂmrp crooked Claws or Forceps, (by fome,
tho” very improperly, called Stings) in the
Fore-part of its Head. The Jmm’c:'ﬁmm'm
ot Indian Millepedes, and feveral uflﬁcr In-
fects have Weapons of the like Form, and
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198 Of SPIDERS.

{erving to the fame Purpofe. - Thefe Claws
or Pincers ftand horizontally; and are, when
not made ufe of concealed in two Cafes
contrived for their Reception: into which
they fold like a Clafp-knife, and there lye
between twoRows of Teeth, that are like-
wife employ'd to hold faft its Prey. ‘This
Apparatus is better fhewn than defcribed:
See Fig. VIIL.

Mr, LeeuwExnoexk informs us, 4 that
each of thefe Claws or Pincers has a fmall
Aperture or Slit near its Point, asin a Viper's
Tooth: through which he fuppofes a poi-
fonous Juice is injeCted into the Wound it
makes, occafioning Death to Flies and other
Infects. But Dr. MLE AD, in his moft excellent
Eflay on Poifons, believes this. to be a great
Miftake having not been able to difcern any
Exit or Opening, though he viewed thefe
Parts feveral times with a very good Micro-
Jeope. And he was the more confirmed in
this Opinion, by examining a Claw of the
great American Spider, defcribed by Piso,
and called Nbamdu, given him by Mr, Pe-
TIVER : which being above fifty times big-
ger than "that of any Ewrgpean Spider, if
there had been any Slit in it, he doubted
not his Glafs would have difcover’d it; but
yet he found it to be quite folid.  Befides,

t Vid, “re. Nat. Tom, IV. Par, 1L p. 319.
<¢ after
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i after repeated Trials he plainly faw that
¢ nothing drop’d out at' the Claws, which
¢ were always dry, while the Spider bit, but
¢ that a fhort white Proboftis was at the
¢ fame time thruft out of the Mouth, which
« inftilled a' Liquor into the Wound.” And
he farther obferves, ¢ that the Quantity of
‘“ Liquor emitted by our-common Spiders
“ when they kill their Prey, is yifibly fo
¢ great, and the wounding Weapons {o mi-
“ nute, thatthey could contain bat a very
¢ inconfiderable Portion thereof, if it werg
¢ to be difcharged that way.

Y

Spiders frequently caft their Skins, which
may be found in Cobwebs, perfeétly dry and
tranfparent; and from fuch Skins the For-
ceps or Claws (for they are always thed with
the Skin) may eafier be feparated, and exa-
min’d with more Exaénefs than in'a living
Spider : for they commonly appear {pread
out fairly to view, and, by their Tranfpa-
rency every minute Part is feen with much
Diftinétnefs.  But neither this Way, nor
any other, have I been ever able to difcern
the Aperture Mr. LEXUWENHOEK fpeaks
of.

The Contexture of the Webs of Spiders,
and their Manner of Weaving them, are far-
ther Difcoveries of the Microfcope; for that
informs us, that the Spider has five little
1 Teats
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Teats or Nipples near the Extremity of the ‘

Tail, whence a gummy Liquor proceeds,

which adheres to any thing itis prefledagainft, :
and being drawn out, hardens inftantly in
the Air, and becomes a String or Thread,
ftrong enough to bear five or fix times the
Weight of the Spider's Body., ThisThread
15 compofed of feveral finer ones that are
drawn out {eparately, but unite together two :
or three Hairs Breadth diftant from the Bo«
dy of the Sprder. The Threads are finer or | ,
coarfer according to the Bignefs of the Spider
that fpins them. Mr. LEEUWENHOER com- ]
putes, that an hundred of the fineft Threads 5
of a full-grown Spider are not equal to the -
Diameter of the Hair of his Beard; and, "
confequently, if the Threads and the Hair :
be round, ten thoufind fuch Threads are

not bigger than fuch an Hair. He calcu-
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lates farther, that when young Spiders firlt :
begin to {pin, four hundred of them are |
not larger than One that is full grown ; and,

therefore, the Thread of fuch a little Spie :

der is {maller by four hundred times than
the Thread of a full-grown One : allowing
which, four Millions of a young Spider’s
Threads are not {o big as the fingle Hair of
a Man’s Beard ¥,

* Vid. Pbil, Tranf, Numb, z72,

The
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The Eggs of fome Spiders are very pleafant
Objects, being round at one End and flattith

at the other, with a Deprefiion in the Center-

of the flattith End, and a yellowith Circle
round it. Their Colour is 2 blewith White
like counterfeited Pearl; and when they
hatch, the /little Spiders come out perfectly
formed, and run about very nimbly. The
Female depofits her Eggs, -to the Number
of five or fix hundred, in a Bag ftrongly
compofed of her own Web; which fhe ei-
ther carries under her Belly and guards with
the greateft Care, or elfe hides in fome fafe
Recefs.  As foon as the Eggs are hatch’d,
the minute Spiders appear very agreeable in
the Microfcope.

It has been before obferved, that the Cur-
rent of the Blood may be feen in the Legs
and Body of this Creature; and' the judi-
cious Obferver will difcover many other
Wonders in the Diffetion and Examination
of its feveral Parts, which it would be tire-
fome for me to dwell on here. I cannot,
however conclude this Head, without point-
ing out two or three Kinds of Spiders as par-
ticularly worth Notice,

There is a little wbhite Field Spider with
fhort Legs, found plentifully among new
Hay, whole Body appears like white Am-
ber, with black Knobs, out of each where-
of
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of grow Pri ickles like Whin-Pricks, Sothe
have fix, fome eight Eyes, that ma j be dif-
tinctly feen, [md{ and lively: each Eye has
a Violet- bll:w Pupﬂ lf_ai' and admirable,

furrounded by a pale yellow Circle *,

'The wandring or 4 bunting Spider, who
fpins no Web, but runs and leaps by Fits,
has two Tufts of Feathers fixt to its fore
Paws, which well deferve being placed be-
fore the Microfcope : the Variety and Beauty
of Colouring all over this little Creature af-
ford likewife a moft delightful View.

T The Long-Legs, Field, or Shepherd-

: szﬁ.:r is a muﬁ wandhrful CJ eature: It has

two Fore-Claws at a great Diftance from
the Head, tip'd with black like a Crabs,

- that open and fhut in the Manner of a Scor-

pion’s, and are Saw-like, or indented, on
the Infide.----- Cut all the Legs from "this
Spider, and place it before the Microficope,
and you’ll difcover, that the Ph.m.n.m..cu
on the tr}}"l of the Back 1s furnifh’d with two
fine Jet-black Eyes.

The little red Spie der that CTU“}L‘) on the
Barks of Trees thould alfo ne ot be negleCted.

i

* Dr. Power’s Migrofop. Obfere. p. 13

4 Hoox's Microrr. pag. 200, + Ihid. 14.
[ TR i = } t
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0 AP, XXV,
Of the Gn AT,

T HE Produ&ion of this Creatore is from
an Egg, depofited by its Parent upon
the Waters, which firft becomes a #orm or
Maggot, then a very odd aquatic Animal,
(defcribed pag. 88.) and afterwards a Gnat.
The particular Beauties of it cannot poffi«
bly be difcovered without a Microfcope ; but
by the Afliftance of that Inftrument, it ap-
pears to'be adorned by Nature in a more ex-
traordinary Manner than moft other living
Creatures are,  Its Tail-part is covered over
with Feathers, moft exquifitely difpofed in
Rows: of different Colours, but yet perfect-
ly tranfparent. ‘The * Breaft (which is cruf-
taceous) is bedecked with little ftiff Hairs
or Briftles, inftead of Feathers; and from
thence fix hairy Legs proceed, with fix Joints
to cach, and at the End two little Claws.
The Feet are all over feather'd in a Manner
refembling the Scales of Fifhes, with abun-
dance of little black Hairs amongft them
appearing ftubborn like Hogs Briftles. Its
Wings are encompafled with a Furbelow of
long Feathers : and the Veins or Ribs that

-

* Swammrrp. Hilt. general, des Infelt. p. 108.
P ferve
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204 Of the GNAT,

ferve to {trengthen them are alfo either fea-
thered or ‘fL aled, Between thefe Ribs an ex-
ceeding thin tranfparent Membrane is ex-
tended, full of little black fharp - pointed
Huirs, that are ranged every where with the
utmoft Regularity. But as there are b 1 dif-
ferent Sorts of Gnats, their Wings are alfo
very different, fome having a Border of long
Feathers, mhub of fhort ones, and -;nﬂn,ra
none at all : the Rib-work of the Wings,
likewife, in fome is feathered, in fome {caled,
and in fome befet with Prickles,

But the moft wonderful Part of this Crea-
ture is its Head : as it contains the Horns,
the Sting or Sucker, and the Eyes. The
Horns of the brufb _born’d or Male Gnat are
a moft charming Object: it has two Pair,
one whereof is furrounded, at little Diftances,
with long Hairs, iffuing out circularly : each
Circle leflening more than other as it ftands
nearer the Extremity of the Horns : and the
whole, together, exatly reprefenting the Fi-
oure of the Plant called Equifetum or Horfe-
Tail. 'The other Pair are longer and much
thicker than the foregoing, and hairy from
End to End. In the great bellyd or Female
Gnat, the firlt Pair of Horns, tnm-{;h of the

+ Mr. Dernam obferved near forty different Species of
Gnats about the Place where he lived, which was Upminfiler,
in Efex. Yido Phyfica-Theolos: p. 378,

fame
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Of the GNAT. 204
fame Figure as the Male’s, has Hairs not
near fo long, and the fecond Pair is (horter
than the firft by at leaft three Parts in four.

The Piercer, Sting, or Sucker, isa Cafe
covered with long Scales, that lies concealed
wnder the * Gnat’s Throat, when not made
Ufle of. The Side opens, and four Darts are
thruft out thence, occaficnally ; one where-
of, (minute as it is) ferves for a Sheath to
the other three. ‘The Sides of them are ex-
treamly fharp, and they are barbed or in-
dented towards the Point, whofe Finenefs is
inexpreffible, and fcarcely to be difcerned by
the greateft Magnifier. When thefe Darts
are thruft into the Flefh of Animals, either
fucceflively, or in Conjunétion, the Blood
and Humours of the adjacent Parts muit
flow to and caufe a Tumour about the
Wound, whofe little Orifice being clofed up
by the Compreflion of the external Air, can
afford them no Outlet. When a Guat finds
any tender juicy Fruits, or Liquors, fhe fucks
up what fhe likes, through the outer Cafe,
without ufing the Darts at all: but if it is
Flefh, that refifts her Efforts, fhe ftings very
{everely, then fheaths her Weapons in their
Scabbard, and through them fucks up the
Juices fhe finds there.  The Pain they caufe

1
i
i

* Vid, Hiff. of Nat, Eng. 12mo. Edit, Vol. I. p. 124-
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206 Of the GNnAT.

is only while they are entering, and continues
not when the Gnar is fucking : nor is its
rQtinﬂ'it‘ﬂ' out of Revenge, but from mere Ne-
ceflity, to obtain a proper Suftenance.
Fl::., Gnrat’s tour Darts are thewn Plate
X Tig. I1X. 4. 0. ¢. 4:
A Gnat’s Eyes, which form the greateft
art of its Hea l::L are pearled, or mmp{}ied
of many Rows of little 1uhm1icn].ii Protube-
rances ranged with the utmoft Exactitude.
What thefe Protuberances are, and the Pur-
pcm% whereto they ferve, will be explained
when we come to treat of the Eyes of In-

J"{f 5.

The Motion of the Inteftines may be feen
in the tranfparent Parts of this Animal, and
upon Diffeftion many curious D difcoveries
may be made. Mr, LEEuwENHOEK fays,
he found in the * Semen of the Male num-
berlefs Animalcules {maller than thofe in
Fleas, and in the Female a furprizing Quan-
tity of Eges, And, indeed, the "'rmeu of
this Imc ¢t is amazingly great, in proportion
to its Size, being feen floating on the Waters
(though dlw.u. 5 -:'ﬁuv*d to ﬂm‘*ﬂi]mtr to pre-
vent its {wimming away) fometimes above
an Inch in Length, and half a quarter in Dia-
meter ; the Eggs (each of which has a little

e & =a

*» Lexvwenu, drear. Nat. Tom. 1V. p. 22.
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Of the Ox-Fly, or Gad-Bee. 207
black Speck) being placed in exa& Order,
and kept together by a Sort of Gelly or glewy
Matter, which the minute Maggots, when
hatched, carry down with them to the Bot-
tom, and thereby cement together the fmall

Particles of Earth or Sand that form their
Cells or Cafes.

CHAP XXVl

Of the Ox-¥rY, 0r >AD-BEE,

. NOTHER Creature that undergoes a
A like Change, is the Ox-Fly, Dun-Fb,

or Gad-Bee, an InfeGt very troublefome to |

Cows and Horfes.

This, like the Gnat, has a long Probolcis,
with a fharp Dart or Darts fheathed therein.
The Ufe of thefe Darts is to penctrate the
Fleth of Animals, and feed on their Blood :
whereas the Probofcis can only ferve to fuck
the Juices, Honies, or Dews, from Fruits,
Flowers, or the Leaves of Plants : and Prao-
vidence feems to have kindly furnifhed it
with this twofold Inftrument, that if one
Sort of Provifion fails, it may be able to {fub-
Gift on the other. It is worth Enquiry whe-
ther Lice, Fleas, Houfe-Bugs, &c. are not
alfo provided for the fame Purpofes.

The
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208 * Of the Ox-Fly, or Gad-Bee]

The Eggs of this Infect are depofited in
the “ﬂue; and produce an Lxum]dmm}r
Kind of little #orm or Maggot, the Extre-
mity of whofe Tailis mc‘*rd{,d wrt‘l moveable
Hairs, which, being expanded on the Sur-
face of the Water, enable it to float along,
+ as in Plate VII. Fig. XIII. a. When 1t
would defcend tl:L‘i.'I*I]S the Bottom, thefe
Hairs are made to approach each other in an
oval Form, and inclofe.a little Bubble of Air;
by means whereof it is able to rife a again : and
if this Bubble efcapes, as fometimes it will,
the Infe@ immedia tely fqueezes out of its
own Body another like Bubble to fupply the
Place therecof. The Maggot, as defcending,
is thewn, Fig. XIII. 4. I*s: Snout has three
]Ji\iﬁﬂ'h whence three little pointed Bodies
are thruft out, in continual Motion, like the
Tongues of ‘*cm nts.

Thefe ﬂ:ﬂ:'rrror.. are frequently to be met
with in “’:.tﬂl taken from the Surface of
Ditches. The Motion of their Inteftines are
perfectly fingular and diftinguithable, and
they are C}Tnu_h well deferving our particular
Obfervation,

i Vid. SwamMERD. Hiff. Generale des Tnfedes, p. 148.

CiBsACE,




Of the STinGs ¢f INSECTS,

H E fharp and penetrating Infiruments

wherewith the Tails of Bees, Walfps,
Hornets, Ants, and fome other Infects are
armed, 1 diftinguith by theName of Stings:
being Weapons given them by INature to de-
fend themielves and offend their Enemies ;
whereas the Trunk or Probofeis which Gnats,
Fleas, Lice, and many other Kinds carry In
their Mouth,* though it may be g ually {hatp,
-« not intended as an Inftrament of Revenge,
but for procuring and fucking in their Food;
and, therefore, when {uch Creatures bite or
fling us, as we term it, we muft not une.

== [

gine they do {o out of Anger, butfrom !
ceflity. Squeeze or firike a Bee o
Lt no Pro

it inftantly puts forth its Sting, but 0
vocation can urge a Gnat or 1]

on the contrary, when difturbed or hurt
draw in their Probofcisinftead of thrufun

| - &
]
Lt

| Lot §

out, and never make Ufe of it but when
they think them{felves perfectly fa fe and quict
There is befides, this farther Difference; 2
Sting injeéfs a venomous Liquor into th
Wound it makes, but a Probofcis Jucks o
draws out the Blood and Humours from it.

IJ 4. PJ.:'




210 Of a Bee's Sting,

As the StruGure and Contrivance of moft
Stings are nearly alike, by defcribing one the
reft will be underfiood : I fhall, therefore,
give a brief Account of the Sting of a Bee,
as difcovered by the Microfcope,

L — e ——

E C H A P. XXIX.

‘ rple L,
Of @ BEE’s Sting.,

HE Sting of a Bee isa horny Sheath or
Scabbard that includes two bearded
Darts, ‘This Sheath ends in a fharp Point :
near the Extremity whereof a Slit opens,
through which, at the Time of ftin ging, two
bearded Darts are protruded beyond the End
of the Sheath; one whereof being a little
longer than the other, fixes its Beard firft s
but the other inflantly followin g, they pene-
trate, alternately, deeper and deeper, taking
hold of the Fleth with their Hooks, till the
whole Sting becomes buried in the Wound;
and then a venomous Juice is injected, thro’
the fame Sheath, from a little Bag at the
Root of the Sting, which occafions an acute
Pain, and a Swelling of the Part, continuing -
{ometimes feveral Days. This is beft pre-
vented, by enlarging the Wound immediate-
ly to give it fome Difcharge,
The
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The two Darts lye within the Sting as in
Plate XIII. Fig, X. a.

When thruft out they appear as in Fig. X, 4.

Mr. DeruAM fays, he counted, in the
Sting of a WWafp, eight Beards on the Side of
each Dart, fomewhat like the Beards of Fifh-
Hooks, and I have obferved the fame Num-
ber in that of @ Bee. When thefe Beards are
ftruck deep in- the Flefh, if the wounded
Perfon ftarts before the Bee can dilengage
them, fhe leaves her Sting behind fticking
in the Wound : but if he has Patience to
ftand quiet, till fhe brings the Hooks clofe
down to the Side of the Darts, the withdraws:
her Weapon, and the Wound becomes much
lefs painful. A Walp is not {o liable as a
Bee to leave its Sting behind, the Beards of
it being rather fhorter, and the Animal
ftronger and more nimble *,

To view the Sting of a Bee by the Mi-
crofcope, cut off the End of its Tail, and
then touching it with a Pin or Needle, it
will thruft out the Sting and Darts, which
may - be {nipt off with a Pair of 5 ciffars and
kept for Obfervation, Alfo, if you catch a
Bee in a Leather Glove, its Stizg will be

s —

* . I AT 2
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left

* Vid. Dergan’s Phyft Theol. p. 241,
Dial, VI




212 Of the Sting of & Scorpion.

left therein, being unable to difengage its
Hooks from Leather: and when it is quite
dead, which it will not be till* after feveral
Hours, you may by Care and Gentlenefs ex-
tract it with its Darts and Hooks., By
fqueezing the Tail, pulling out the Sting,
and prefling it at the Bottom, you may like-
wife force up the Darts; but without fome
Praice this will be a little difficult,

The Bag containing the poifonous Juice
may eafily be found at the Bottom of the
Sting, and examin’d, being commonly pul-
led out with it: and, by letting the Bee
ftrike its St7ng upon fome hard Body, enough
of the faid Juice may be obtained to put npon
a Slip of Glafs, in order to view the Sa/ts,
floating therein at firft, and afterwards fhoot-
ing into Cryftals,

CHAP XXX.

Of the STinG ¢f @ Scorrion,

O W far the Sting of a Scorpion is of a

like Struture with that of a Bee I ne-

ver had the Opportunity of examining, as
none of them are brought alive to England;
but the Curious that go abroad into hot Coun-
tries, where they are produced, would do
well to obferve, particularly, whether a Dart
or
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Of the Sting of @ Scorpion. 213
or Darts are not {heathed in the horny Sting
at the Extremity of their Tail.

The Opinions of Authors are very diffe-
vent as to this Creature’s having or not hav-
ing any Opening in its Stzng, through which
a Poifon iflues into the Wound it makes.
GaLEN fays, there 1s none: Priny, TER-
TULLIAN,EL1AN, ALDROVAND and others
affert, on the contrary, that there is. But I
think this Matter is fet in the trueft Light
by Seignor REDI, that diligent Naturalift,
who took the Pains to examine Scorpions
brought from TuUNIs, from EcypT, and
from ITALY, inorder to difcover this Aper-
ture, with two of the beft Microfcapes in
the Mufeum of the Grand Duke of Tus=-
cAxY, one whereof was made at RoME,
and the other in ENgLAND : but, though
thefe Glaffes were excellent, he was unable
to difcern the leaft Perforation. However,
not fatisfied with only viewing them, he en-
deavoured, by Preflure, to fqueeze from the
Cavity of the Sting any Liquor it might con-~
tain; but he found it {o ‘hard and horny,
that Squeezing could have no Effet. He,
moreover, caufed a Scorpion to flrike on a
Plate of Iron, but no Moifture appeared
thereon ; {o that he began to conclude Ga-
LEN’s Opinion right ; when he difcovered,
accidentally, an exceeding fmall and almoft
invifible Drop of white Liquor upon the

ey -
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214  Of the Sting of Scorpion;

Sting * ; which convinced him that Ertan
fays true, where he afferts, that the Perfo-
ration in a Scorpion’s Sting is {mall beyond
the Poffibility of being feen. And fuch a
Drop he frequently faw afterwards, in the
Progrefs of his Experiments, on the Stings
of feveral Scorpions, at the Time of their
Striking: which Drop, entering the Wound,
produced the moft fatal Effects .

=
s — o — het
e i i = i

; What a virulent and furprizing Poifon
muit thisbe ! that, in fo very minute a Quan-
tity, can contaminate the whole Mafs of the
Fluids, and bring on fudden Death, not only
in Man and other {maller Creatures, but even
in Lions, Camels and Elephants, as we are
aflured it will! How fubtile, how penetra-
ting, how divifible, muft the component
Particles of this little Speck of Venom be!
and how ftrong a Proof it affords, that the
greateft Changes imaginable may be wrought
in the human Body, by the Admixture of
different Liquors with the Blood, even in the
imalleft Quantities!

T ————
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* Vid. Rep1 de Gener. Infef. p.127.

+ Mr. Lexvwensorx difcovered an Opening on each
Side of the Sting for the Emiflion of this Poifon ; which he
fuppofesis not difcharged till the S#ing is buried in the Wound.
Vid. 4re. Nat. Tom, IL. p. 167,

3 CHAP,
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CH AP XXXIL
Of the Poisox ¢f a VIPER,

THE Mifchief done by the Fiper, or any
other Serpent, is not effected by means
of a Sting, (for what is darted out of its
Mouth, and by the vulgar {uppofed a Sting,
is nothing but the Tongue of the Animal,
and perfectly harmlefs :) but its Teeth are
the dreadful Weapons wherein the Poifon
lics, and its Bite is all we need to fear.

Dr. Mz aD, in his moft valuable Effay on
the Poifon of the Viper, has defcribed thefe
Teeth and their Poifon fo much better than
it is poffible for me to do, that I fhall beg
Ieave to borrow the chief I have to fay from
him.

The poifonous Fangs or great Teeth are
crooked and bent : they are hollow from
the Root a confiderable Way up, not to the
very Point, (which is folid and fharp to pe~
petrate the better) but to within a little Dif=
tance of it : as may be feen by fplittinga Tooth
through the Middle. This Cavity ends in a
vifible Slit refembling a Nip or Cut of a Pen.
Sce Plate XIII. Fig. XI. The Poifon is
ejeted through this Slit from a Bag at the
Root of the Teeth, into which it is difcharg’d
by a Dué juft behind the Orbit of the Eye,

from




216 Of the Poison of a VIPER,.
from a conglomerated Gland that feparates it
from the Blood.

The venomous Juice of the P7per may be
got by enraging it till it bites on fomething
folid, - This_ Juice the Doétor put Ldluudy
on a Glafs Plate, and examined it by the M-
crofcape. Upon the firft Sight he could dif-
cover nothing but a Parcel of {imall Salts nim-
bly floating in the Liquor : but in a very
fhort Time the Appearance was changed,
and thofe faline Particles were now {hot out
as it were into Cryftals of an incredible
Tenuity or Sharpnefs, with fomething like
Knots, here and there, from which they
feemed to proceed : fo that the whole Tex-
ture did in a manner reprefent a Spider’s
Web, though infinitely finer and more mi-
nute ; and yet withal, fo rigid were thefe
pellucid Spicula or Darts, that they remained
unaltered upon his Glafs “for feveral Months.
And, by confidering the neceflary Effeéts of
{fuch Spicula in the Blmfi this learned Phy-
fician accounts very lLﬂf_}l".l:lb‘}" for all the
Symptoms ufually fucceeding the Bite of this
Animal,

GavrEen fays, the Mountebanks of his Time
ufed, with fome kind of Pafte, to ftop the
Perforations in the Teeth of J‘f”;ﬂem whereby
they kept in the Venom ; and then would
fuffer themfelves to be lm', pretending their
Antidotes prevented any ill Effects.
CHAP,
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C HAP. XXXIIL
Of the SNAIL,

H E * Snail has four Eyes, at the End

of optic Nerves, fheathed in her Horns,

which fhe can draw in, or throft out, turn,
or direct, as the finds moft convenient,

When the Horns are out, cut off nimbly

the Extremity of one of them, and, placing

it before the Microfcope, you may difcover
the black Spot at the End to be really a
Semiglobular Eye.

The Diffection of this Animal is very cu-
rious ; for the Microfcope does not only thew
the Heart, beating, juft againft a round Hole
near the Neck, which feems the Place of
Refpiration ;s but alfo the Liver, Spleen,
Stomach, Veins, Arteries, Guts, Mouth and
Teeth. The Guts are green, from the Crea-
ture’s eating Herbs, and branched all over
with fine capillary white Veins. The Mouth
is like a Hare’s or Rabbet’s, with four or fix
Needle-Teeth refembling thofe of Leeches,
and of a Subftance like Horn.

Snails are all Hermaphrodites, having
both Sexes united in each Individual, The
lay their Eggs with great Care in the Earth’,

1 * F;{fé‘ PGWF'R‘S {.J"r_ln':?"-‘;l'- 'F" 35;:._ LHT ER E,.'-.'ﬁ,:";', __;f'::l_';',',:':;-_,r;]';
Coeonlo—=8pedd. de la Nature, Dial, X1,
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218 Of the Sna1t.
and the Young Ones come out, when hatch-
ed, with Shells compleatly f‘arl 1ed, and of a
Minutenefs praportionable to rI*cn‘ own Size.
Thefe little Shells enlarge, as the Szails ad-
vance in Growth, by thu; Addition of new
Circles, of which Circles they always continue
to be the Center.

Cutting off a Swail's Head, a little Stone

“appears, - which from its diuretic Quality is

of fingular Service in gravelly Diforders. 1m-
mediately under this Stone the beating Heart
is feen, with its Auricles, which are mem-
branous ; all- of a white Colour, as are alfo
the Veflels iffuing therefrom. This Jiztle
Stone feems intended to ferve inftead of a
Breaft-Bone, which moft other Creatures
have,

It is very remarkable that Swas/s difcharge
their Excrements at an Opening in the Neck,
that they breathe there, and that both their
Male and Female Parts of Generation are
fituated near the fame Place. The Male

Part is very long, and in Shape refembles the
Penis of a Whale,

+ Vide Swammgrpar Hifl. Gener. des Infedtes, p. 774

CHAP,
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C H AP XXXIIL
Of the common F L ¥.

HE common Fly isadorned with Beau-
ties not to be conceived without a Mi-
crofeope. It is ftudded from Head to Tail
with Silver and Black, and its Body is all
over befet with Briftles pointing towards tha
Tail, The Head of it contains two large
Eyes, encircled with Borders of Silver Hairs;
a wide Mouth, with'an hairy Trunk or In-
ftrument to take in its Food ; a Pair of {thort
Horns, feveral {tiff black Briftles, and many
other Particulars difcoverable by the Micro-
ﬁajlr:’ * Tts Trunk confifts of two Parts, fold-
ing over one another, and fheathed in the
Mouth. The Extremity thereof is fharp
like a Knife, for the Separation of any thing.
The two Parts can al{o be formed, occafion=-
ally, into a Pair of Lips for tl':mg up pro-
per Q__];l!ltltlt,s of Food, and by the Fly's
fucking in the Air, thf:}r h{:-:,um{, a kind c:-F
I’ump, to draw up the Juices of Fruits or
other Liquors.
Some Flies are much lighter coloured and
more tranfparent than L:l.]'ll.,..-hj and in fuch
the Motion of the Guts may be feen veiy

T e il e =r
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220 Of the common FLY.

diftiné&tly, working from the Stomach to-
wards the Anus; and alfo the Motion of
the Lungs, contra&ting and dilating them-
felves alternately. . Upon: opening a Fly,
numberlefs Veins may likewife!be difcovered,
difperfed over the Surface of its Inteftines
for the Veins being blackifh, and the Intef-
tines white, they are plainly vifible by the
Microfeope, though two hundred thoufand
times flenderer than the Hair of a Man’s
Beard. According to Mr.{ LEEUWENHOEK,
the Diameter of four hundred and fifty fuch

rinute Veins were about equal to the Dia-
meter of a fingle Hair of his Beard ; and
confequently, two hundred thoufand of them
put together would be about the Bignefs of
fuch an Hair.

-In moft kinds of Flies, the Female is
furnithed with a moveable Tube at the End
of her Tail, by extending of which fhe
can convey her Eges into convenient Holes
and Receptacles, either in Flefth, or fuch
other Matters as may afford the Young Ones
proper Nourithment. From the Eggs come
forth minute Worms or Maggots, which
after feeding for a while, in a voracious Man-
ner, arriving at their full Growth, become
transformed into little brown Aurelias ;

t #Are. Nat, Tom. 1L p. 77.
whence,

i
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whence, 'after fome time longer, they iflue
perfect Flies.

It would be endlefs to enumerate the dif-
ferent Sorts of Flies, which may continually
be met with in the Meadows, Woods and
Gardens ; and impofiible to defcribe ‘their
varions Plumes and Decorations, furpafling
all the Magnificence and Luxury of Drefs
in the Courts of the greateft Princes.  Every
curious Obferver will find them out himfelf,
and, with Amazement and Adoration, lift
up his Eyes from the Creature to the

CREATOR,

C H A P. XXXIV,

Of the WEEvIL, or CoRN-BEETLE.

"I""HE I eevil and the #olf are two kinds

of fmall Infeés that do abundance of
Mifchief to many Sorts of Grain, by eat-
ing into them and devouring all their Sub-
ftance.

The Weevil is fomewhat bigger than a
large Loufe, of the Scarab Kind, with two
pretty, jointed, tufted Horns, and a Trunk
or Piercer proje@ing from the Fore-part of
its Head. At the End of the Trunk (which
is very long in Proportion to its Body) are a
fort of Forceps or fharp Teeth, wherewith
it gnaws its Way into the Heart of the
Q. 2 Grain,
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Grain, either to feek its Food or depofit its
Eggs there,

By keeping thefe Creatures in Glafs
Tubes, with fome few Grains of Wheat,
their Copulation has been difcovered, and
likewife their Manner of Generation, which
is thus.——* The Female perforates a Grain
of Wheat, and therein depofits a fingle ob-
long Egg, er two Egos at moft, (a Grain of
‘Wheat being unable to maintain above one or
two of the young Brood when hatch’d )and this
fhe does to five or fix Grains every Day for
feveral Days together. Thefe Eggs, not above
the Size of a Grain of Sand, in about feven
Days produce an odd fort of whife Maggof,
which wriggles its Body pretty much, but
1s {carce able to move from Place to Place,
as indeed it has no occafion, being happily
lodged by its Parent where it has Food e-
nough, This Maggot turns into an Aurelia,
which in about fourteen Days comes out a
perfect Weeuil,

As many People are unacquainted with
the Weewil, a Picture of it is given Plate XIII,
Fig. XII.

Weevtls when in the Egg, or not come
to their perfect State, are often devoured by
Mites.

+ Fide Lexvwes. Epift. de fexto dwufi 1687, ad

Reg. Societ.
: CrEoALE)
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CH AP s XXXV,
Of the WoLF.

HE Wolf is a little white Worm or

Maggot that infefts Granaries and Corn-
chambers, and unlefs proper Care be taken,
will do unfpeakable Damage,--- T call-ita
Worm or Maggot, becaufe under that Form
it does the Milchief, though in its perfect
State it is really a fmall Moth, whofe Wings
are white, fpotted with black Spots.

This little Maggot has fix Legs; and, as
it creeps along, there iffues from its Mouth
an exceeding fine Thread or Web, by which
it faftens itfelf to every thing it touches, fo
that it cannot fall. Its Mouth is armed with
a- pair of reddith Forceps or biting Inftru-
ments, wherewith it gnaws its Way, not on-
ly into Wheat and other Grain, but perfo-
rates even wooden Beams, Boxes, Books,
and almoft any thing it meets with.

Towards the End of Summer, this per-
nicious Vermin (in Corn-Chambers infefted
with them) may be feen crawling up the
Walls in great Numbers, in f{earch of pro-
per Places where they may abide in Safety
during their Continuance in their Aurelia
State : for when the Time of undergoing a
Change into that State approaches, they for-

= fake
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224 Of the WoLr.

fake their Food, and the little Cells they had
formed of hollowed Grains of Corn, clotted
together by means of the Web coming from
their Mouths, and wander about till they
find fome Wooden Beam, or other Body to
their Mind, into which' they gnaw Holes
with their tharp Fangs, capable of conceal~
ing them : and there, enveloping themfelves
in a Covering of their own Spinning, foon
become metamorphofed into dark-coloured
Aurelias *,

Thele Aurelias continue all the Winter
unactive and harmlefs: but about Apri/ or
May, as the Weather grows warm, they
are transformed a-new, and come forth
M:ths of the Kind above deferibed. They
may then' be feenin great Numbers taking
little Flights, or creeping along the Walls
and, as they eat nothing in their Fly-State,
are at that Time not mifchievous. But they
foon copulate and lay Eggs (fhaped like
Hen’s Eggs, but not larger than a Grain of
Sand) each Female fixty or feventy, which,
by means of a Tube at the End of her Tail,
{hethrufls or infinuates into the littleWrinkles,
Hollows, or Crevices of the Corn; where,
in about fixteen Days, they hatch, and then
the Plague begins: for the minute Worms
or Maggots immediately perforate the Grain

R

" % Vid. Leguwew. Expériment. €3 Contemp!. Epift. 71.
they
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they were hatched upon, eat out the very
Heart of it, and with their /7ebs cement
other Grains thereto, which they likewife
fcoop out and devour, leaving nothing " but
Hufks, and Duft, and fuch a quantity of
their Dung, as thews them to be more vo-

racions Infects than the Weevil.

The watchful Obferver has two Opportu-
nities of deftroying this Vermin, if they hap-
en to be got among his Corn. One is, when
they forfake their Food and afcend the Walls,
which they will fometimes almoft cover:
the other, when they appear in the Morh
State. At both thefe Times they may be
cruthed to Death againft the Walls in great
Numbers by clapping Sacks upon :them.
But they may ftill be exterminated more
effeually, if clofing up all the Doors and
Windows, the Corn-Chamber be filled with
the Fumes of Brim/?one, by leaving it burning
on-a Pan of Charcoal, without giving it any
Vent, for twenty four Hours,  Great Can-
tion, however, muft be ufed, to open the
Windows. and Doors, and let all the Fumes
be intirely gone, before any Body enters the
Place afterwards, for Fear of Suffocation.
The Fumes of Sulpbur are in no wife hurt-
ful to the Cotn, or give it any Tafte.
The Picture of the Aolf in its Reptile
State, (when it goes by that Name) is fhewn
Plate X111, Fig. XIII. 4.

Q4 Its
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226 Of the peatled Eyes of - InfeGs,

Its Appearance when transformed into a

Moth is feen Fig. XIII. &.

Old Corn is lefs fubject to thefe devour-
ing  Infeéts than Corn that is new; for its
Skin being more hard and dry, it is ;noe.
more difficult for the Jittle Maggots whin
firlt batch’d to penetrate *,

C H AP, "XXXVI
Of the pearled Eyes of + InsEcTs,

HE Eyes of Infeis are amazing Pieces

of Mechanifm, whofe Struure and
Difpofition, without the Affiftance of the
Microfeope, would for ever have been un-
known to us.---- Beetles, Dragon- flies, Bees,
Walps, Ants, common Flies, Butterflies, and
many other lifecfs have two Crefcents, or
immoveable Caps, compofing the greateft
Part of the Head, and containing a prodi-
gious Number of little Hemifpheres or round
Protuberances, placed with the utmoft Re-
gularity and Exa¢tnefs in Lines crofline each

other, and refembling Lattice-Work, Thefe

: ® I call this Infeét the Hlf from the Latin Name Lupus 3
given, I fuppofe, for its Voracicufhefs.
+ Vide Spefack de la Nature, Dial, VIII. Hoox's
Microg. p. 180, LEEU W Arcan. Nat, Tom, IT. PartI1. P-41.
Again, p. 424. Deruarm’s Phyf Theol. p. 364.

are
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Of the pearled Eyes of Infefts. = 227
are a Colletion of Eyes, fo perfeétly {mooth
and polifhed, that like fo many Mirrors they
refleét the Images of all outward Objedts.
One may fee the Figure of a Candle muli-
plied almoft to Infinity on their Surfices,
fhifting its Beams into each Eye, according to
the Motion given i: by the Obferver’s Hands:
and as other Creatures are obliged to turn
their Eyes to Objects, this Sort have fome
or other of their Eyes always ready directed
towards Objects, on whatever fide they pre-
fent themfelves. In fhort, all thefe little
Hemi[pberes are real Eyes, having in the mid-
dle of each a minute tranfparent Lens and
Pupil, through which Objecls appear topiy-
turvy as through a convex Glafs: This be-
comes allo a finall Telefcope when there is a
juft focal Diftance between it and the Lens
of the Microfcope, Tt is alfo reafonable to
believe, that every Lenshas a diftinct Branch
of the Optic Nerves adminiftring to it: and
yet, that Objects are not multiplied, or ap-
pear otherwife than fingle, any more than
they do to us, who fee not an Object double
though we have two Eyes,

Every Man almoft that has feen a Micro-

ﬁﬁpe has been entertained with a View of

thefe minute Eyes, and yet very few perhaps
have well confider’d either the Nature or
the Number of them, Mr. Hook com-
puted fourteen thoufand Hemifpheres in the

2 fWo




228  OF the pearled Eyes of Infects,

two Eyes of a Drone, viz. feven thonfand
in each Eye. Mr. LEEUWENHOEK reckon-
ed fix thoufand two hundred thirty-fix in a
Silk-Worm's two Eyes, when in its Fly-ftate:
three thoufand one hundred eighty one in
each Eye of a Beetle: and eight thoufand
in the two Eyes of a common Fly. ‘The
Libella, Adder-Bolt, or Dragon-Fly, is the
moft remarkable of all the Infeéts we know
for its large and fine pearled Eyes; which
even with a common Reading-Glafs appear
like the Skin we call Shagreen. Mr. LEEU-
wENHOEK reckons in each Eye of this
Crearure, twelve thoufand five hundred forty
four Lenfes, or, in both, twenty-five thou~
fand eighty-eight ; placed in an hexangular
Pofition, each Lens having fix others round
it ; which is alfo the Order moft common in
other Eyes. He likewife obferved in the
Center of each Lens a minute tranfparent
Spot, brighter than the reft, and fuppofed to
be the Pupil through which the Rays of
Light are tranfmitted upon the Retina. This
Spot had three Circles furrounding it; and
feemed feven time$ lefs than the Diameter
of the whole Lens. We fee here, in each
of thefe exceedingly minute lenticular Sur-
faces, as much Accuracy in the Figure and
Polifh, and as much Contrivance and Beau-
~ ty as in the Eye of a Whale or an Eiﬁghant -
and how delicate, how exquifitely delicate
muft the Filaments of the Refina be w{l-lich
. erve
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Of the pearled Eyes of Infefts. 229

{erve to each of thefe, fince the whole Pic-
ture of Objects painted thereon, muft be
Millions of times lefs than the Images of
them pictured on the human Eyel

If we cut off the Eye of a Dragon Fly,
of a Drone, or of a common Fly, and with
a Pencil and fome clean Water wath out
all the Veffels, thofe Veflels may be exa-
min’d by the Microféope, and the Numbers
of them will appear wonderful and furpriz-
ing; and then, if the outward Covering be
dryed carefully, fo asnot to fhrink, it will
be rightly prepared for making Experiments
with the Microfcope: and, upon viewing it,
we fhall perfectly diftinguifh the numerous
Protuberances or Hemifpberes, divided from:
one another, with a fmall Light ifluing be-
tween them, and fix Sides to each. M.
LeeuvweENHOEK having prepared an Eye
in this Manner, placed it a little farther
from his Microfcope than when he would ex-
amine an Obje&: fo as to leave a right and
exa& focal Diftance between it and the Lens
of his Microfcope; and then, looking thro’
both, in the Manner of a Telefcope, atthe
Steeple of a Church, which was two hun-
dred ninety and nine Feet high, and feven
hundred fifty Feet from the Place where he
{tood, he could plainly fee, thro’ every little
Lens, the whole Steeple, inverted, tho not lar-
ger than the Point of 2 fine Needle: ani{l then,

iret-
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directing his View. to a neighbouring Houfe,
he faw, threugh abundance of the little Ee-
mifpheres, notonly the Front of the Houfe,
but hikewife the Doors and Windows ; and
was able to difcern diftinctly whether the
Windows were fhut or open,

There can be no doubt, that Lice, Mires,
and multitudes of other Animalcules, much
{maller ftill than they, have Eyes contrived
and fafhion’d, te difcern Objects fome thou-
fands of times lefs than themifelves: for {o
the minute Particles they feed on, and ma-
ny other Things neceffary for them to di-
ftinguifh and know. perfectly, muft certainly
be.— What a Power then of magpifying are
fuch Eyes endued with! and what extraor-
dinary Difcoveries might be made, were it
pofiible to obtain Glalies through which we
could{ce as zbey do!

C.H AP, XXXVII.

Of the Antennz, Feelers, or Horns of
INsECTS.

T HE Horns of Infeéts have been thought
by many defigned only to clean their
Eyes, by wiping off any Duft that may fall
thereon: but as we conftantly obferve them

perform-
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performing that Office with their Fore-legs,
"tis certain their Horns muft be intended for
fome other Purpofe.  And fince they are per-
petually feeling ‘before them with their An-
tenne as they walk along ¥, Mr. Deru am
very reafonably 'imagines’ them ablolutely
neceflary to fearch out and find their Way.
For as their Eyes are immoveable, {o that
no Time" is ‘required for their turning them
to Objects, there is no neceflity that" the
Retina, or eptic Nerve, thould, occalionally,
be brought nearer to, or removed -farther
from the Cornea, as it is in other Apimals;
which would require Time : but their Cornez
and Optic Nerve being always at oneand
the fame Diftance, and fitted only to fee dif-
tant Objects; they would be infenfible of,
and apt to run their Heads againft Bodies
very near them, were they not affifted by
their Feelers.

And that this, rather than wiping the Eyes,
is the chief Ufe of the Feelers, is farther
manifeft from the Anfenne of the Flefb-
Fly, and many other Infects, which are thort
and {trait, and uncapable of being bent
down to, or extended over the Eyes: as al-
{o from others enormoufly long, fuch as thofe
of the Capricorni or Goat Chafers, the Ga-
dew Fly, and divers others both Beet/es and
Flies.

' DEraAM"s Phyll Theal p. 31”35.

The
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The lamellated Antenne of fome, the
clavellated of others, the Topknots or Tufts
like Dandelion Seeds, the branched, the fea-
thered, and divers other Forms of Horns of
the Beetle, Butterfly, Moth, Gnat, and many
Kinds befide, are furprizingly beautiful when
viewed through a Microféope. And, in fome,
thefe Antennzz diftinguith the Sexes; for in
the Gnar-kind all thofe with Tufts, Feathers,
or Bruth-Horns (of which there are great Va-
rieties) are Males: thofe with fhort fingle-
thafted Horns are Females.

Aoy

CH A P, XXXVIIL
Of the Wingsof INSECTS s,

YTHERE is fuch infinite Variety in the
Contexture, Formation, Difpofition and
Ornaments of the #ings of Infelfs, accord-
ing to their different Wants and Ways of
Life, that nothing but a curious Obfervation
can make us have any trae Conception of it.
Some Wings are filmy, as thofe of Dragon-

flies; others are ftuck over with fhort Brif-

tles, as in Fle/b-flies; fome are Films co-
vered with thort Feathers, like the Tiles of
a Houfe, as in Butter-flies and Moths ; others
have divided Wings, as the grey and whife

Jeathered
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Of the Wings of Infects. 213

feathered-Moth. The Wings of many forts

of Gnats are adorned with Rows of Fea-
thers along their Ridges, and Borders of
Feathers round their Edge. Some, again,
have Hairs, and others Hooks, placed with
the greateft Regularity and Order. All of
the Scarab Kind bhave Elyéra, or Cafes, into
which their Wings are folded and preferved
until they want to employ them. Some of
thefe Cafes reach almoft to the Extremity of
the Tail, as in moft Kinds of Beetles ; and o-
thers are very fhort, as in the Eerwig. - Many
of them are likewife extreamly beautiful
when brought before the Micro/cope.

All thefe Kinds of #ings have certain bo-
ny Parts or Ribs, that give them Strength,

.along the Sides of which run large Blocd-

Veflels, branching out into numberlefs Divi-
fions, and conveying Nourifhment to the in-
termediate Parts : for though no Circulation
can be difcerned in them, it being probably

_extreamly flow, we can fcarce doubt that

there muft be continually a Supply of Juices
to the Quills, Hairs, or Briftles, wherewith
they are armed or ornamented.

As to Motion, Wings that are ilmy move
fafter than thofe covered with Feathers. M,
Hook obferves, that in the Wings of fome
minute Flies there are many Hundreds, if not
Thoufands of Vibrations in a Second, and
fuppofes them the fwifteft Vibrations in the

World ;
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World : whence he reflects very ingenioufly,
on the Quicknefs of the Animal Spirits,
that ferve to fupply this Motion.

Thofe converfant in Microfcopes need not
be informed, that the beautiful Colours on
the Wings of Butterflies and Moths are ow-
ing to tiL%’ll’lI minute Feathers, ending in
Duills, and placed with great Exanefs in
urduly Rows; as, when rubbed off, the Holes
they come from fhew : but few, it may be,
have much obferved the great Variety of I:h::ir
Make, not only in Moths and Butterflies of
different Sorts, but even in thofe taken from
different Parts of the fame Wing ; infomuch
that it is pretty difficult to find any two of
them exactly alike,

Rub thefe Feathers gently oft, with the
End of your Finger, or Pen-knife; and,
breathing, upon a fingle Tal in one of
your S:"-’{ff?"j‘ apply it to the Feathers which
feem only hht, a fine Duft, and they will im-
mediately adhere to it : then placing it be-
" fore the Microfcope, if they are not perfect,
or lye not to your Mind, wipe them off,
and put on.others in the fame Manner, till
you get thofe you like : then cover them w1th
another Tal, and faften it down with a
Wire, that }ﬁ:}u may preferve them for future
Examination. Look at them with the fbird
or fourth, then with the fecond, and at Llﬂ:
with the greareft Mﬂgﬂf&r.

The
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Of the Ballances or Poifes of Infe@s. 235
The Wing of a Midge is a moft curious
Object, and fo indeed is every Part of that
minute Infect, The Wing of the little Plume
Moth 1s compofed of feveral diftin@ Quills,
like thofe of Birds. There are alfo 'W%ings
folded up in the little Cafes on the Backs of
Earwigs, very pretty to examine.  But no
more need be faid of Wingg, fince every Body
muft be fenfible the great Variety of them
is an_endlefs Subject of Enquiry and Ad-
miration,

CiH AR, LT
Of the Ballances or Poifes of Infecs.

N OST Infects having but two Wings,
are provided with a little Ba// or
Bladder under each, fet at the Top of a flender
Foot-ftalk, which is moveable every Way at
Pleafure. With thefe they da/lznce themielves
in Flight as a Rope-Dancer does with his Pole
leaded at each End ; and if one of them be
cut off, the Creature flies for a while very
awkardly, as if over-heavy on one Side, and
falls at laft to the Ground. Thefe Bladders
being hollow. may ferve likewife to produce
the Noife many Sorts of Flies make, by
ftriking their Wings againft them, and be a
Means of finding out one another. = In fome
R Creatures
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Creatures they ftand alone, but the whole
Fly-Tribe have little Covers or Shields under
which they lye and move. Infecls that have
four Wings ballance themfelves with the two
leffer Ones, and, as they want not, have none
of thefe little Poifes, The Micrafcope may
probably find out flill farther Beauties, Con-
trivances and Ulfes for them than have been
yet difcovered.

cH-AP XL
Of the ScavLes of FisuEes.

H E Scales or outfide Coverings of Fifbes

are formed with furprizing Beauty and
Regularity ; and in different Kinds of them,
exhibit an endlefs Variety in Figure and Con-
texture. Some are longith, fome round,
fome triangular, fome fquare, and fome or
other of all Shapes we can well imagine.
Some, again, are armed with fharp Prickles,
as thofe of the Pearch, Seal, &c. Others
have fmooth Edges, as of the Cod- Fifh, Carp,
Tench, &c. There is likewife a great Variety
even in the fame Fith ; for the Scales taken
from the Belly, the Back, the Sides, the
Head, and all the other Parts are very dif-
ferent from one another. And, indeed, for
Variety, Beauty, Regularity, and the Ol'df.‘;'_
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of their Arrangement, the Scales of Fithes
bear a near Refemblance to the Feathers on
the Bodies and Wings of Moths and But-
terflies.

Thefe Scales are not fuppofed to be fhed
every Year <, nor during the whole Life of
the Fifh; but to have an annual Addition
of a new Scale, growing over and extending
every Way beyond the Edges of the former,
in proportion to the Fifh's Growth ; fome-
what in the fame Manner as the Wood of
Trees enlarges yearly by the Addition of a
new Circle next the Bark. And as the Age
of a Tree may be known by the Number of
Ringlets its Trunk is made up of, fo in Fifhes
the Number of Plates compofing their Sca/es
denote to us their Age, It is alfo probable,
that as there is a Time of Year when Trees
ceafe to grow, or have any farther Addition
to their Bulk, the fame Thing happens to
the Scales in Fifhes; and that, afterwards,
at another Time of Year, a new Addition,
Increafe or Growth begins. Somewhat like
this in Birds and Beafts their Feathers and
Hairs demonftrate,

Mr. LEcuweENHOEK took fome Scales
from an extraordinary large Carp, forty-two
Inches and a half long, and thirty-three and
a Quarter in the Round, Rynland Meafure,

+ Vid, Lesvwen. Epilt. Phyfiol. Epif. 24. Maii 1716.
A 2 which
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which were as broad asa Dollar, Thefe he
macerated in warm Water to make them
cut the eafier: and then cutting obliquely
through one of them, beginning with the
firft formed and very little Scale in the Cen-
ter, he, by his Microfcope, plainly diftin-
guithed forty Lamelle or Scales, glewed as it
were over one another ;3 whence he concluded
that the Fith was forty Years of Age *.

It has generally been imagined that an
Eel has got no Seales ; but if .its Shme be
wiped clean away, and the Skin be examined
by a Microfcope, it will be found covered
with exceeding fmall Scales, ranged in a
very orderly and pretty Manner : and I be-
lieve few Fithes, unlefs fuch as have Shells,
are to be found without Scales.

The Way of preparing Scales, is to take
them off carefully with a Pair of Nippers,
wafh them very clean, and place them in a
fmooth Paper, between the Leaves of a
Book, to make them dry flat, and prevent
their fhrivelling up. Then place them be=
tween your Talcs n Sliders, and keep them
for Examination,

The Snake, the Fiper, the Shw-worm,
the Lizard, the Eft, &c. afford a further
Variety of Seales,

+ Are. Nat. Tom. 111 p. 214.
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C'H'AP. XLIL
Of the O vysTER,

N the clear Liquor of an Oyffer many lit-
tle round living Animaicules have been
found, whofe Bodies being conjoin’d formed
fphcrlcal Figures with Tails, not changing
their Place but by finking towards the H:)p
tom, as being heavier than the Fluid : Thefe
were feen fometimes feparating, and pre-
fently afterwards coming together and joining
themﬁ,lves again, In othcr Oyfters Animal-
cules of the fame Kind were fuuml not con-
joined, but fwimming by one ’tﬂ(}tllﬁi ,whence
they feemed in a more perfet State, anri were
fuppofcd by Mr. LEEUwENHOEK to be the
Lnimalcules In the Row or Semen of the
Oyfler *,

A Female Oyffer being opened, incredible
Maultitudes of mmu*c Em.ﬁ?ja Oyfters cover'd
with little Shells perfeétly tmnqur::nt were
plainly feen therein, {wimming along flow-
ly : in another thﬂy were found of a brown-
ifh Colour without any apparent Life-or Mo-
tion. Monfieur- JosroT kept the Water
running from Oyffers three Days, and it ap-
peared full of young Oyffers that {wam a-

P—

*® dre. Nat, Tom. II. Par. L. p. 52z, Again, p. 145.
B3 bout
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bout nimbly, and increafed in Bignefs daily.
A Mixture of Wine, or the very Vapour of
Vinegar killed them,

In the Month of Auguft Oyfters are fup-
pofed to breed, becaufe young Ones are then
found in them, Mr. LEEUWENHOEK
orened an Oyfter on the fourth of Auguft,
and took out of it a prodigious Number of
minute Oyffers, all alive, and {wimming
brifkly in the Liquor, by the Means of certain
exceeding fmall Organs extending a little Way
beyond their Shells, which he calls their
Beards, In thefe little Oyfers he could dif-
tinguifh the joining of the Shells, and per-
ceived fome that were dead, with their Shells
gaping, and as like large Oyffers in Form, as
one Egg is like another,

As for the Size of thefe Embryo-Oyflers,
he computes, that one hundred and twenty
of them in a Row would extend an Inch;
and, confequently, that a globular Body
whofe Diameter s an Inch, would, if they
were alfo round, be equal to one Million
feven hundred and twenty-eight thoufand of
them *. He reckons three or four Thou-
fand are in one Oyffer, and found many of
the Embryo-Oyflers among the Beards, fome
faftened .thereto by flender Filaments, and

® Vid. dre. Nat. Tom. IV. p. 5t3.
others
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others lying loofe, He likewife found other
Animalcules in the Liguor five hundred times
fmaller than Embryo-Oyfiers.

Tk + g e Gl B
Of the LiGHT on OYSTERS,

T is not very uncommon tofeceon the Shells

of Oyfters, when in the Dark, 2 Sfhining
Matter or blewifh Light like the Flame of
Brimftone, which fticks to the Fingers when
touched, and continues thining or giving Light
a confiderable Time, though without any {en-
fible Heat *. Monf. AuxauT obferved this
fhining Matter with a Microfcope, and difco-
vered it to confift of three Sorts of Animal-
cules. 'The firft whitifh, having twenty-four
or twenty-five Legs on each Side, forked ; a
black Speck on one Part of the Head; the
Back like an Ee/ with the Skin {ftrip'd off.
The fecond Sort red, refembling the common

. Glow-worm, with Folds on its Back, but Legs

like the former, a Nofe like a Dog’s, and one
Eye in the Head., The third Sort fpeckled,
aHead like a Soz/, with many T'ufts of whitith
Hairs on the, Sides thereof, He faw alfo
fome much larger, and greyifh, havinga great

s

® Vid. Ph#l. Tranf. Numb. 12.
R 4 Head,




242 Of the MuscLe.

Head, two Horns like a Snail’s, and fix or
eight whitith Feet: but thefe thined not.

As the Bodies of Lobfters and fome other
Kinds of Fifhes, tainted Flefh, rotten Wood,

and other Subftances are fometimes found to °

fhine with a Light refembling the foregoing,
may it not p]{}bthv proceed from the fame
Caufe, wviz. from Animaleules? Some have
dlio ﬁ];_.pk:-frhd that the Jgnis F atuus, Will-in-
a-Wifp, or Jack-a-Lanthorn, is nothing elfe
but a Swarm of minute 1"}!11@ Infects, that
emit Light around them in the Manner Glow-
worms do s and indeed the Motions, and fe-
veral other Circumitances of this Sort of Fire,
(if I may fo term it) feem favourable to fuch
Opinion.

Tm curious will judge it proper to examine
this Matter L.Jn.fumf 11& to them it is fub-~
mitted,

C- H:A P:nXLIHI,
fof!!rf MuscLeE.

Have obferved already, in the 127335 Page
of this Treatife, that a Mu/ele is a-moft
delightful Obje& for the Microfeope 5 and
the Lt in the tranfparent Membrane, adhm.ng

on ¢ither Side to .111.. Fore-part of taLll Shell,
the
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. the Blood may be feen circulating through
an amazing Number of Veflels, even in the
fmalleft Particle of it that can be applied for
Examination.

Mr. LEEUwWENHOEK, in {everal that he
diffeted, difcovered Numbers of Eggs or
Embryo-Mufcles in the Ovarium, appearing
as plainly as if he had feen them with the
naked Eye, lying with their fharp Ends
faftened to the Strings or Veflels whereby
they receive Nourithment. Thefe minute
Eggs or Embryo-Mufcles, are,-in due Time,
laid or placed by the Parent, in a very re-
gular and clofe Order; on the Outfide of
the Shell : where, by means of a glewy Mat-
ter, they adhere very faft, and continually
increafe in Size and Strength, till becoming
perfe& Mufcles, they fall off and fhiit for
themfelves, leaving the Holes where they
were placed behind them. - This abundance
of Mufcle-Shells viewed by the Microfcope

G e e BT, b

can fhew. Sometimes two or three thoufand
of thefe Eggs adhere to the Shell of one Muf-
cle ; but “tis not - certain they were all fixed
there by the Mufcle itfelf, for they frequently
place their Eggs on one another’s Shells,
The fringed Egg of the -Mufcle, which
Mr. LeevwEinuHoEK calls the Beard, has
in every the minutelt Part of it fuch a
Variety of Motions, as is unconceivable : for
being compofed of longith Fibres, each Fibre
has on beth Sides a vaft many moving Par-

ticles,
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ticles, ‘which jone would almoft imagine to
be Animalcules 4.

The Threads or Strings, which we term
the Beard, are compofed of a Glew which
the Mufcle applies by the Help of its Trunk
to fome fixed Body and draws out as a Spi-
der does its Web, thercby faitening itfelf,
that it may not be wathed away. If Mulcles
be put into Salt and Water, we may have
the Pleafure of feeing them perform this
Work, and faften themfelves to the Sides or
Bottom of the Veflcl we place them in,

Cockles, Scallops, Limpets, Perriwinkles,
and Abundance of other Shell-Fifh, are Ob-
jects that have as yet been very flightly ex-
amined by the Microfcope ; and, therefore,
the ferious Enquirer into Nature’s fecret Ope-
rations may here be certain of difcovering
Beauties which at prefent he can have no Con-
ception of,

4+ Philof. TranfaZ. Numb. 336. dre. Nat. Tom, IL,
g 19. &c. Tom. IV. p. 423. &c.

CHAPR

- m———————
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CHAP. XLIV.
Of Ha1Rrs.

HE Hairs of Animals are very diffe-

rent in their Appearance before the
Microftope, and can farnith out a great Va-
riety of pleafing Obfervations. MALPIGHT
difcovered them to be tubular, that is; com-
pofed of a Number of extreamly minute
Tubes or Pipes, in his Examination of a
Horfe’s Main and Tail, and in the Briftles
of a Boar. Thefe Tubes were moft diftin-
guithable near the End of the Hairs, where
they appeared more open : and he fometimes
could reckon above twenty of them. In the
Hedge-Hog’s Prickles, which are of the Na-
ture of Hairs, he perceived thefe Tubes very
plainly, together with elegant medullary
Valves and Cells.

There are alfo in the Hairs of many Ani-
mals, in fome tranfverfe, in others fpiral
Lines, fomewhat of a darker Colour, run-
ning from Bottom to Top in a very pretty
Manner. A * Moulfe’s Hairs are of this
Sort, they appear as it were in Joints like
the Back-bone, are not finooth but jagged
on the Sides, and terminate in the fharpeft
Point imaginable, Hairs taken from a

* Vid. Arcan. Naz. Tom. III. p. 47.
Moufe’s
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Moufe’s Belly are leaft opake, and fitteft for
the Microfcope.

The Hairs of Men, Horfes, Sheep,
Hogs, &e. are compofed of fmall, long, tu-
bular Fibres or fmaller Hairs, encompafled
with a Rind or Bark ; from which Stru&ture
a Split Hair appears like a Stick fhivered with
beating. They have Roots of different
Shapes in different Animals, become lengthen-
ed by Propulfion, and are thicker towards
the Middle than at either Ead,

Hairs of Indian Deer are perforated from
Side to Side : our Englifb ones feem covered
with a kind of fealy Bark. The Whifkers
of a Cat, cut tranfverfly, have fomewhat in
the Middle like the Pith of Elder. * The
Quills of Porcupines or Hedge-Hogs have
alfo a whitith Pith in a ftar-like Form : and
a human Hair cut in the fame Manner thews
a Variety of Veffels in very regular Figures,

Hairs taken from the Head, the Eye-
brows, the Noftrils, the Beard, the Hand,
and other Parts of the Body, appear unlike,
as well in the Roots as in the Hairs them-
{elves, and vary as Plants do of the fame
Genus, but of different Species.

* Hoox's Microg. p. 157.

CHAP,
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CHAP XLV
Of the FARINA of FLOWERs.

H E Farina, or mealy Powder, found
the htt]t’: pendant Tops of almoft
every Flnwu, is fomewhat o u:qu_}gm]a to
the Semen of Animals, that it deferves the
ftricteft and moft attentive Examination.
This Powder, whofe Colour is different in
Flowers of different Kinds, was imagined,
by former Ages, to be a mere excrementi-
tious and unneceflary Part of the Plant: but
the ﬂ{frﬂrgﬁ spe here alfo has muh, furprizing
Difcoveries, by fhewing, that all the mumtc
Grains of this Powder are regular, uniform
and beautiful little Bodies, conftantly of the
fame Figure and Size in Plants of the fame
Species, but in different’ Kinds of Plants as
different as the Plants themfelves,

It was impofiible to obferve this Order
and Configuration of the Farine, without
concluding, that Providence, which never
acts in vain, muft intend a nobler Ule for
Bodies fo regularly formed, than to be diffi-
pat::u by the Winds and loft. This Reflecti-
on drew on farther I:X’me.mnn . and farther
Examination, by the Help of the fame In-
{trument, foon diftove red, that this Powder
s pmduccd and pru-crvtd with the utmoft

: Care,
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Care, in Veflels wonderfully contrived to
open and difcharge it when it becomes ma-
ture : that there is likewife a Piffil, Seed-
Ve[fel, or Uterus in the Center of the Flower,
ready to receive the minute Grains of this
Powder, as they either fall of themfelves,
or are blown out of their little Cells. And
Experience, founded on numberlefs Experi-
ments, proves, that on this depends entirely
the Fertility of the Seed : for if the Farina-
Veffels be cut away before they open and fhed
their Powder, the Seed becomes barren and
unproductive,

This Farina is therefore judged to be the
Male Seed of Plants, and every little Grain
of its Powder may poflibly contain in it a
minute Plant of the Species whereto it be-
longs.——It is wonderful to obferve the vari-
ous Contrivances Nature employs to prevent
this Powder from being unprofitably difper-
fed, and to affift its Entrance into the proper
Piftil, Seed-Veffel or Uterus prepared for it.
The Tulip, for inftance, which ftands up-
-right, has its Piftil thorter than the Farina-
Velfels, that the Powder may fall directly on
it : but in the Martagon, which turns down-
wards, the Piflil is longer than the faid
Veffels, and fwells out at its Extrémity, to
catch the Farina hanging over it, as it

theds,

2 A Mind
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A Mind inquifitive into Nature’s hidden
Beauties, will find inexpreffible Delight in
examining and confidering the endlefs Va-
riety difcoverable in the Farine of number-
lefs vegetable Species. In that of the Mal-
low, each little Grain appears to be an opake
Ball with Prickles iffuing from it on every
Side. The Sun-Flower Farina feems com-
pofed of flat circular minute Bodies, fharp-
pointed round the Edges; the middle of
them appears tranfparent, and exhibits fome
Refemblance of the Flower it proceeds from.
The Powder of the Tulip is exactly fhaped
like the Seeds of Cucumbers and Melons.
The Farina of the Poppy appears like Pearl-
Barley, with a Furrow, as in that, reaching
from End to End. That of the Lilly is a
great deal like the Tulip.

I’ll not anticipate the Pleafure of the Cu-
rious, or take up their Time in defcribing
more of thefe Farine, which every Flower
they come at prefents to their Examination;
but advife them not to neglet the Veflels
that contain it, for they will find Beauties in
them alfo fufficient to reward their Pains.

Gather your Faring in the midft of a
Sun-fhiny dry Day, when all the Dew is off:
be careful not to fqueeze or prefs it, but
thake or elfe gently brufh it oft with a foft
Hair Pencil upon a piece of clean white Pa-

per.,
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250 Of the Farina of Flowers.
per. Then take a fingle Talc or If'ngIafs

between your Nippers, and breathing on it,
apply it inftantly to the Farina, which the
Moifture of your Breath will | make adhere to
it. If too great a Quantity of Powder feems
fticking to your Ifinglafs, gently blow off a
little; if there be not enough, breath on it
again, and touch the Farina with it as be-
fore. 'Then put your Glafs into the Hole of
a flider, and apply it to the Microfcope to
fee if the little Grains are fpread according to
your liking, and when you find they are,
cover them cautioufly with another Talc,
which faften down with a brafs Wire; but
let not the Glafles prefs hard upon the Fa-
rina, for that will deftroy its true Figure,
and reprefent it different from what it i,

A Colletion of the moft remarkable
Farine thus preferved muft be a lafting
Entertainment to thofe who ftudy Na-
ture: to fuch I alfo recommend a diligent
Examination of the little Cells that con-
tain the Farina, and likewife of the Piffils
or Uter: and other Parts of Generation in
Flowers. Let them only begin with the
Arch-Angel, or blind Nettle with a white
Flower, or even with the comman Mallow,
and they will difcover Beauties impofiible to
be defcribed.  And as every other Flower
has Organs for the fame Purpofe, though of
a different Form and Structure, here are

Wonders
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Of SEEDS. 251
Wonders i abundance for the Microfcope to
dif¢over, and happy the Man who can find
moft Leifure to explore thefe Worlds as yet
unknown |
I thall add only one Obfervation more be-
fore I leave this Head, which is, that as the
Animalcules in Semine differ not in Bignefs
according to the Size of thofe Animals whence
the Semen comes: {o the minute Grains
compofing the Farine of Vegetables are not
bigger or lefs in Proportion to the Size of
the Plants producing them, but are often
the direct contrary ; as we find by the Fa-
rina of the little creeping Mallow, the Glo-
bules of which are larger than thofe of the
lofty gigantick Sun-flower.

CH AP’ XLVL
Of SEEDS.

A CH Seed includés a Plant: that Plant, again;
Has other Seeds, which other Plants contain :
Thofe other Plants have all their Seeds; and, thofe,
More Plants, again, fucceflively, inclofe.
Thus, ev’ry fingle Berry that we find,
Has, really, initfelf whole Forefts of its Kind.
Empire and Wealth one Acorn may dilpence,
By Fleets to fail a thoufand Ages hence :
Each Myrtle-Seed includes a thoufand Groves,

Where future Bards may warble forth their Loves.
S Bo
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So Apam’s Loins contain’d his large Pofterity,

All People that have been, and all that ¢’er fhall be,
Amazing Thought! what Mortal can conceive.

Yet, we muft believe

Such wond’rous Smallnefs !
What Reafon tells: for Reafon’s piercing Eye

Difcerns thofe Truths our Senfes can’t defery.

I hope to be excufed for borrowing the
Iines above from a little Poem of my own,
called the Univerfe, publifhed {fome Years
ago; as they contain a Suppofition, which,
however chimerical it may appear at ficft,
will, if duely confidered, be found, per-
haps not only poflible, but even highly pro-
bable. MALPIGHI, LEEUWENHOEK,
Hooke, Grew, and feveral others bear
Witnefs, that the Microftope has difcover'd
minuate Plants not only in the larger Seeds,
fuch as the Walnut, Chefnut, Acorn, Beech-
nut, Seed of the Lime, Cotton-feeds, Peafe,
£5¢. but alfo in the fmaller of Rhadifh,Hemp,
Chervil, Scurvy-grafs, Muftard, and multi-
tudes of other Seeds. About two Years ago,
i likewife had the Honour to prefent the
Diffection of a Seed of the Gramen fremu-
fum, or trembling Grafs, with an Account
thereof to the Ropal Society, wherein a per-
fect Plant appeared, with 1ts Root, fending
forth two Branches, from each of which fe-
veral Leaves or Blades of Grafs proceeded.
Thus far our Sight affifted by the Microfcope
is able to difcover: and as that Inftrument

CONnvIinces
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convinces us that Nature in Her Operations
15 in no wife confined to our Conceptions of
Bignefs, but adtsas freely in the minute Fa-
brick of a Mite, as in the bulky Compafs of
a Whale or Elephant: nay, that fhe rather
feems to wanton in her Skill, by giving a
greater Number of Limbs, and more nu-
merous Ornaments to the minute Creatures
than to the larger ones. When thefe Things,
I fay, are feen, and refleGed on, it is eafy to
conceive the reft.

Moft Kinds of Seeds muft be prepared, in
order to difcover the minute Plants they con-
tain, by fteeping them in warm Water till
their Coats can be feparated and their femi-
nal Leaves opened without Laceratipn : tho’
fome few Sorts may better be diffected dry.
But Seeds even without any Preparation are
exceeding pretty Objects, and afford infinite
Varieties of Figure, Colour and Decoration.

The Seeds of Strawberries rife out of the
Pulp of the Fruit, and appear themfelves like
Strawberries when viewed.

Poppy Seeds (and what we call Maw-
Seeds, which come from Germany, and are
produced by a Kind of Poppy) in Shape re-
femble little Kidneys, but have Furrows or
Ridges on their Surfaces curioufly difpofed
with regular Sides and Angles. From thefe
Seeds 2 Duft may be fhaken, that looks a-
greeable enough when brought before the

S 4 Micro-
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Microfcope ; having nearly the fame Appear-
ance as the Surfaces of the Seeds, with the
Advantage of being tranfparent. This Duft
is really the fine Membranes that lay between
the Seeds; which, by the Preflure of the
Seeds againft them, have received Marks
correfponding to the Ridges or Furrows on
the Seeds themfelves.

Seeds of the lefler Moonwort, of Tobacco,
Lettice, Thyme, Chervil, Parfley, and a thou-
{and others, afford a delightful Entertainment.

The Ancients imagin'd the capillary Plants
and many other Kinds to produce no Seeds
at all, and their Miftake could never bave
been rectified by the naked Eye: but the
Microfcope has difcovered, that all the feve-
ral Species of Fern, Harts-Tongue, Maiden-
Hair, &¢. are fo far from being barren 1n
this Refpec, that they are amazingly fruit-
ful : that the Seed-Veflels are on the Backs
of the Leaves, and that the Duft which flies
off when we meddle with them, is nothing
but their minute Seeds. Thefe Seed-Veflels
appear to the naked Eye like a black or
brown Scurf on the Backfide of the Leaf;
but, when viewed by the Microfcope, refem-
ble little circular Tubes, divided into many
Cells, containing Seeds. When the Seed is
ripe, the Veflels fly open with a Spring, and
fpirt the Seeds out on every Side, in the
Form of Duft: and if at that Seafon fome
of the Leaves are put in a Paper Cone, and

that
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that be held to the Ear, the Seed-Vefiels may
be heard to burft with a confiderable Noife,
Some of thefe minute Veflels contain at leaft
an hundred Seeds, invifible to the naked Eye,

It would be tedious to enumerate the Beau-
ties of Seeds, fince every tranfient Obferver
muft be fenfible of their great Variety: but
I believe I fhall be excufed, if I take Notice
of the Powder or Seed of the Fungus Pulve-
rulentus or Puff- Ball, which, when cru (h'd,
feems to the naked Eye like a Smoke or
Vapour; but when examined by one of the
greateft Magnifiers (for elfe it cannot be di-
{tinguifhed) it appears to be infinite Num-
bers of little Globules, of an Orange Colour,
fomewhat tranfparent, whofe Axis is not
above the fiftieth Part of the Diameter of a
Hair: fo that a Cube of a Hair’s Breadth®
Diameter would be equal to an hundred and
twenty-five thoufand of them. This was the
Powder of a Fungus bigger than two Fiits;
but in another Sort the Size of a fmall Apple,
the Globules were of a darker Colour, and
had each a little Stalk or Tail *. Thefe are,
evidently, fo many minute Puff-Balls, fur-
nithed with Stalks or Tails to penetrate eafily
into the Ground : and the Mifchief they do

-

* Vide Philofoph. Tranfas. Numb. 284. and DErnanm’s
Plyf. Theol. p. 418,

] 3 . * the
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the Eyes 1s probably owing to their fharp
Stalks that prick and wound them ¥,

R e

CHAP. XLVIL
Of LEAVES.

HE Leaves of Trees or Plants are full

~ of innumerable Veins and Ramifica-
tions, that convey the perfpirable Juices to
the Pores, for their Difcharge. Whether or
no there be any Circulation in them is flill a
Matter of Doubt; but as their Juices, when
let out, immediately break, coagulate, and
become a fliff Jelly, it feems probable there
may be fome Circulation which prevents the
fame EffeCt in the Veflels, The fudden
{brinking, clofing, and opening of Flowers,
the raifing and finking the Heads of Poppies,
&e¢. the vermicular Motions of the Veins of
Plants when expofed to the Air, feem allo to
imply fomewhat like Senfation. The Mi-
crofcope may perhaps be of Service to dilcover
much moreon thefe Subjects than we yet know.,

% A Puff-Ball being burlt near the Eyes of'a Boy of 12
Years old, by an unlucky Play-fellow, and the Duit thereof
flying into them, occafioned fuch Swelling, Inflammation,
and intenfe Pain, with a continoal Difcharge of Water, that
he could not open them for feveral Days ; and did not reco-
ver his Sight in lefs than a Fortnight, tho® all the Remedies
that could be thought on were applied. Vide Jou. Mux’s
Prax, chirur. ration, Obferv. I.

I Mr.
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Mr. LEEUWENHOEK tearing to Pieces a
Leaf of the Species of Box called Palma
Cereris, that he might examine it the better,
computed one Side of it to be furnifhed with
an hundred feventy two thoufand and ninety
Pores: and as the other Side muft have as
mauy, the whole Number of Pores in a fingle
Leaf of Box will be three hundred forty four
thoufand one hundred and eighty.

The Leaves of Rue feem full of Holes like
a Honey-comb ; all the Kinds of St. Fobn's
Wort appear likewife ftuck full of Pin-Holes
to the naked Eye; but the Microfcope fhews,
that the Places where thofe Holes feem to be,
are really covered with an exceeding thin and
white Membrane.

The Backfide of the Herb Mercury looks
as if rough-caft with Silver, and the Ribs full
of white round tranfparent Balls, like num-
berlefs Grapes, faftened by flender Footftalks.

A Sage Leaf appears like Rug or Shag,
full of Knots taflel’d with filver Thrums, and
embellithed with fine round cryftal Beads or
Pendants faftened by little Footftalks.

The Backfide of a Rofe Leaf, but efpe-
cially of Sweet Briar, Jooks diaper’d with
Silver *,

Every Body knows that the Leaves of
Stinging Nettles are thick fet with fharp

* Dr. Power's Microfeop. Obfervat.

S 4 Prickles,




258 Of LEAvVEs.

Prickles, that penetrate the Skin when
touched, and occafion Pain, Heat, and Swel-
ling : which Symptoms were imagined, for-
merly, to enfue from the Prickles being left
in the Wounds they make. But the Micro-
Jeape difcovers fomething much more won-
derful in this common Vegetable, and fhews
that its Prickles are formed and a& in the
fame manner as the Stings of living Animals,
For every one of them is found to be a rigid
hollow Body, terminating in the moft acute
Point imaginable, with an Opening near its
End. * At the Bottom of this Cavity lies
a minute Veflel or Bag, containing a limpid
Liquor, which, upon the leaft touching of
the Prickle, is fquirted through the little Out-
let; and, if it enters the 8kin, produces the
Mifchiefs before-mentioned by the Pungency
of its Salts. Hence it comes to pafs, that
when the Leaves of Nett/es are confiderably
dried by the Heat of the Sun, they fling but
very little : whereas fuch as are green and
juicy produce violent Pain and Inflammation.
But the quite contrary to this would happen,
if the Symptoms were only owing to the
Breaking of the Prickles in the Flefh : fince,
when dry, they muft be more brittle, as well
as more rigid, than when they abound with
Juice. '

* Hoox’s Micragr. p. 142. Are. Nat, Tom I. Par. III.
pag. 1o7.
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Quere, Are there any Valves in the Vef-
fels of Vegetables, as in thofe of Animals,
to let the Juices pafs, but hinder their Re-
turn?

CH AP, XLVIIL
Of SarTs in General.

T is I think agreed, that all Bodies have

their Salfs; from whofe different Confi-
ourations and Impr{,ﬁmns many wonderful
Lhaﬂgcs are effe¢ted both in Solids and Fluids,
in things animate and inanimate, dhil{_.
Particles firiking upon the Nerves of Ani-
mals excite the Senfations of Tafte and Smell ;
and as their Forms and Degrees of Impulfe
are almoft infinitely diverfified, the Senfi-
bility of Pain or Pleafure 'mﬁr'rf therefrom
muit be wvaried almoft infinitel v, according
to the greater or lefs Delicacy of the Organs
they ftrike upon.—It is th erefore of great
Cm]fequence to d1fc0v-:1 what we can :lb':l.it
them.

The Microfcope thews, that Finegar owes
its Pungency to Multitudes of flo ating ob-
]D!W‘ qu:tdnn#tlhl Sal tq each of w ;LL] ta=
pering from its I’ﬂlddl{, has two w.mif"*:_l}r

1 ﬂ]ﬂlp
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fharp Ends. 'Thefe Salts being inexprefiibly
minute, can hardly be difcovered, unlefs a
Drop or two of Vinegar be expofed for fome
Hours to the Air, that the more watry Part
may evaporate, before we attempt to view
them.

Their Shape appears, Plate XIV. Fig. I.

If Crabs Eyes are infufed in Pinegar,
after the Effervefcence is over, the Shapes of
the Salts will be found quite altered ; their
fharp Points feem broken off, and they ap-
pear in different {quare-like Forms, as at
Fig. II.

In Wines of feveral Kinds the Sa/ts are
diftinguifhable, of various Figures, many of
them refembling thofe in Vinegar, but with
Ends much more obtufe : fome are thaped
like a Boat, fome like a Spindle, others like
a Weaver's Shuttle, and others fquare : there
are alfo infinite Varieties of other Forms.

The Salts of Sugar candy’d are fhewn
Fig. IIL.

Fegetable Salts are to be extratted by
burning the Wood, Stalks, or Leaves of any
Tree, or Plant ; throwing the Afhes into Wa-
ter ; then filtering, and fetting the Liquor
to cryftallize in a cold Place. - Their Qils
alfo, -when examined, prefent abundance of
Salts.

The Salts of Minerals or Metals are to be
come at, by quenching them, when red hot,
i Water, then filtering, evaporating, and
EL'}"FLL:1i1i}’,iL"E;. Pl‘ﬂit}‘
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fharp Ends. Thefe Salts being inexprefiibly
minute, can bardly be difcovered, unlefs a
Drop or two of Vinegar be expofed for fome
Hours to the Air, that the more watry Part
may cvaporate, before we attempt to view
them.

Their Shape appears, Plate XIV, Fig. I.

If Crabs Eyes are infufed in Vinegar,
after the Effervefcence is over, the Shapes of
the Salts will be found quite altered ; their
fharp Points feem broken off, and they ap-
pear in different {quare-like Forms, as at
Fig, II.

In Wines of feveral Kinds the Sa/ts are
diftinguithable, of various Figures, many of
them refembling thofe in Vinegar, but with
Ends much more obtufe ; fome are {haped
like a Boat," fome like a Spindle, others like
a Weaver’s Shuttle, and others {quare : there
are alfo infinite Varieties of other Forms,

The Salts of Sugar candy’d are fhewn
Fig. III.

Vegetable Salts are to be extralted by
burning the Wood, Stalks, or Leaves of any
Tree, or Plant ; throwing the Afhes into Wa-
ter; then filtering, and fetting the Liquor
to cryftallize in a cold Place. - Their Oils
alfo, -when examined, prefent abundance of |
Salts. ;

The Salts of Minerals or Metals are to be
come at, by quenching them, when red hot,
in Water, then filtering, evaporating, and
eryftallizing, Preuty
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Of SavrLtTs in General, 261

Prf*ttj,? Salts for Obfervation are, Pot-ath,
Englifh and Ruffian : wil. of "n*'mn‘mr:lml
C.xmplmt‘ Salt of Tartar, Salt Armoniac,

Salt of Hart(horn, Salt of fimhm &ic, T!‘.u:,:,r
thould be examined firft in their dry or
cryftallized State, and afterwards diffolved in

a very {mall Q__L ntity of {fome tranfparent
Fluid.

The Salts found in all Bodies when fe-
}1.1L1t;d by Fire, feem as {fo many Pegs or
Nails*, penetrating their Pores, and faften-
ing their Parts together : but as P‘e_gs or Nails
when too large, or too numerous, ferve on-
ly to {plit or 1CIld afunder ; Salts, by the
fame L"u{*'w‘, oftentimes break, 1Lll‘l-.'|.1’t|.L and
diffolve, inftead of joining and ma king faft,

They indeed are meerly Inftruments, H;Jd can
no mere act upon or force themfelves into
Bodies, than Nails can without the Stroke
of a Hammer; but they are either driven
on by the Preffure of other Bodies, or by
the Spring of the Air impelling them. As
Salts enter the Pores of all Bodies, W ater
infinuates between the Particles of Salr: fe-
parates or diffolves, and fuftains them in its
Interftices, till by being in a State of Reft they
precipitate, and form themfelves into Maffes,
By this diffolving Power, #ater becomes the

* Vide Speacle de la Nat. Dial. XXVI.
Vehicle
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262 Of SavTs in Mineral Waters.

Vehicle of Salts, and conveys them into the
Pores of Bodies, where it leaves them to exe-
cute their proper Office.

Moft forts of Anzmal and Vegetable Salts
are likewife, probably, diffolved by the Jui-
ces of the Hmmach before they enter the
Blood, or they w ould occafion great Mif-
chiefs : and the Difficulty of diffolving fome
inineral Salts, or breaking off their Points in
the fame Manner, may be the Reafon of
their dreadful Effets,

——rrer - ——m

C H:A P, XLIX,
Of Savts in Mineral Waters.

f"l“'f 1E Microfcope may be of great Service

to determine by ocular Examination,
what Kinds of Salts our medicinal Springs
are charged with; whence to form a _[udrr*
ment in what Cafes their Waters may be
drank to Advantage,

The four Kinds of fofile Salts, beft known,
are, according to Dr.  LisTER, Vitriol,
Alum, Salt-petre, and Sea-Salf : whereto
he adds a fifth, lefs known, though more

1 Fide Lister de Fontibus Medicatis Anglize.
common
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common than any, wviz. Calcarious Salf, or
Nitre.

Green Vitriol is produced from the Iron
Pyrites. When mature and perfect, its Cry-
ftals are always pointed at each End, and con-
fift of ten Planes with unequal Sides: that is,
the four middle Planes are Pentagons, and
each of the fharp Ends is made up of three
triangular Planes, as Plate X1V. Fig. 4.

Alum burnt, diffolved in Water, and firain-
ed, affords Cryftals whofe Top and Bottom
are two fexangular Planes, the Sides round
which appear compofed of three Planes that
are likewife fexangular, and three double
quadrangular ones, placed alterndtely. So
that every perfet Cryflal confifts of eleven
Planes, viz. five fexangular, and fix qua-
drangular, Fig, V.

The Water of our Inland Sa/t-Springs
affords Cryftals of an exact cubical Form,
one Side or Pline whereof feems to have a
particular Clearnefs in the Middle, as if fome
Deficiency were in that Place ; but the other
five Sides are white and folid. '‘See Fig. VL

Sal Gem, diffolved, fhoots into the like
cubic Cryftals.

Sea-Water boiled to Drynefs, and its Sa/¢
difiolved again in a little Spring Water, gives
Cryftals alfo that are cubical, but remarka-
bly -different from thofe laft defcribed :* for
in the Cryflals of Sea-Salt, all the Angles
of the Cube are feemingly cut off, and the

Corners
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Corners left triangular: (See Fig, XI. X1.)
whereas the Salts of our Inland- Springs
have all their Corners fharp and perfect, as
Fig. VE

Niire, or Salt-petre, throws itfelf into long
ﬂm‘hlui f—L*\.n.I.IE”'l[.I.l (_1}"1.[. A "i.‘-r:]{!_{'.., Sides are
!"n.;lllulfwrmn One End conftantly termi-
nates E‘l‘l‘*Ll‘ in a pyramid-like Point, or elfe
in a fharp Edge, according to the Puhhcm of
the Sides of two unequal Planes. ‘The other
End i s always :rmf*h and appears as if bro-
ken. Fig. VII. VII.

e e —

D e —

i e —
L ——

‘The moft general, though leaft noted. of
all the fo/lile Smh am J-]”ﬂl us, is a Kind of
Foall or calcarious N;Irz* or Li‘ﬂ.-ﬁ’ Salt, which
may be Lo‘lr_‘ﬂt,d from i.h[..,- Mortar uf anci-
ent Walls; and is, as Dr. L1sTER ﬂ]ppoﬁ;\,}
what a grea t Part of the Earth and Mountains
con :Lf"‘c of #, Its Cryftals are {lender and long,
tlh& ides of them four unequal Parallelo-
orams : their Point at one Lm} 15 formied
:f two Planes with triangular Sides; the
other End terminates in two quadrangular

® We are well aflored, that in France, it is the common
Praftice, for thofe who have the Superintendency of the
King's Sali-petre Works, to amafs valt Cluantities of the
i B taken from old Buildii &5 : whence, by
proper Man: E’,ﬂ"‘*' E Ei:E_'r' extralt abundance of this caleari-
f : they have got all 11113'; can from ir,

r for fome ¥ L.i]‘-, it J’Lf}"'l‘{“" 1 1‘.|Il'.,'r
alt

L:-:J'J'-HI\-.I :-"Jr-\. Hh r ﬂ-

.J: 1nes *
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T) Planes : though both Ends are {fcldom to be
' found unbroken.---Of this Salt fome is feen

nes st - S
5 with five Sides, and all the other Varieties
may be found in it which are thewn Fig.
}1'];2: 'L'I].iill ];l 2* ?- -4.-. 5- 6- ?, : : k s
A Unripe, or imperfe& Fitriol, is a white

iti Salt, whofe Cryf{tals are Cubic Rhomboides 3
T as Fig, IX,
vof The Cryftals of our Inland Salt-Springs,
her not yet arrived at Maturity and Perfection,
o are formed like Fig, X.
The Particles of each of thefe particnlar
Salts, either in falling one upon another, -or

sof uniting on one common Bafe, form them-
of {elves into Mafles, which are invariable, and
< always of the fame regular Figure: but it is
4 beft to examine them in the {fmalleft Muﬂ'c_s,

fes, tI:_mir Shape being there moft perfect and di-

ms o fhné.

12,

lo- | CH AT L

ied :

the Mifeellaneous D1sCOVERIES and

lar OBSERVATIONS,

-~ T has been urged by fome in behalf of

4.5 {pontaneous Generation, that Wormsare
the | found in the human Bowels, of a Figure
the feen no where elfe; and therefore that they
by e 1 -

sl muft be generated there, fpontaneoully, by the

Lity Slime and Heat of the Inteftines : for if they

& proceed from Parents of their own Kind

without




266 Mifeellaneous Difcovertes.
without the Bmdv, and get into it by Accl+
dent, either in the Egg or any other State,
where are thofe Parents found ?---This feems
a very ftrong Objection ; but the Microfcope,
I believe, can enable us to anfwer it,
Worms found in the human Body are of
three Kinds, wviz. the Afcarides, or little,
Short, flender Maggots, {o nearly refembling
a Sort frequently met with in warm moift
Places, under rotten Wood, &¢. that they
may reafonably be fuppofed the fame.---The
Teretes, Rofundi, or long round Worms, which
are evidently t the Species of Earth-worms
found mmnmnly in Dunghills and Hot-
Beds ; whofe Degree of Warmth is pretty
Equ.ﬂ to that of the human Bowels. And
the Lati, Fajcie, Tape-worms or TFoint-
Worms, w ‘hich are broad, flat, full of Joints,
and fometimes of a monftrous Length, ex-
tending many Yards along the Inteftines.----
This is the Animal faid to be found no where
elfe : but the Microfcope has very happily
difcovered Worms of the fame Pigur{. eX-
actly, ‘and differing in Size only, in the In-
teftines of Eels, ic fixt as not to be removed
without great Difficulty, but contracting
and dilating t! remfelves ve t!.asjrv::f.abl}f* They
are of an incredible Length in comparifon of
their Breadth, and when contracted become

¥ Arcan, Nat, -1':};1:. IV. P ;ﬁ;
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fix times broader than when extended. There
are Tape-I¥orms likewile in the Bowels of a
Turbut, though fhorter than thofc in Ee/s, and
with a Head not quite the fame. They are
fixed to the Guts by a kind of Hooks which
they have in their Mouths, and are not to be
got off but by holding the Tail with one
Hand, and feparating the Head from the In-
teftines with a Needle,

Having found thefe #orms in the Inteftines
of Fifkes, let us now confider how they could
get there. And, ’tis probable, they are natu-
rally Water-Animals, whofe Eggs or Young
Ones getting into the Stomach with the Wa-
ter or the Food, become hatched or nourifh-
ed there. In the fame Manner they may
alfo be introduced into the Stomach of other
Animals: and . their Diffcrence of Size in
one or the other, may arifc from the different
Degrees of Heat, and the Kinds of Nourith-
ment they meet with.---Three other Sorts of
Worms are alfo found m the Inteftines of Eels.
Carp are likewife fubject to Worms which
make them very lean, and fo is the Trout.---
There are two Sorts of awhite Worms in the
Whiting ; and the Microftope may dilcover
them perhaps in every other Kind of Fifh ;
nor can we wonder at it, when we refle&t how
liable Fithes muft be to fwallow the Eggs or
Young Ones of whatever Infects are Inhabi-
tants of the Waters,

i i 2. There
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2. There are frequently, in the Liver of

Sheep, Animalcules thaped like the Seed of a
Gourd, or rather like a {mall thin Myrtle-
Ieaf with a very fhort Foot-ftalk. *Their
Colour is whitifh, but numberlefs branching
Veflels or minute Canals of a greenifh Yel-
low are difperfed every where about them ;
and a round Hole or Mouth appears near the
Stalk End. Thefe Creatures are found often
in the Gall-Bladder, and in every Part of the
Liver; where, forming themfelves little
Cells, they abide in a Liquor that is feemingly
Blood mixt with Gall,

3.-In the Heads of * Stags, Worms ot
Maggots are moft commonly to be met with,
lodged in a Cavity under the Tongue, near
the Vertebre where the Head j joins on to the
Neck. Their Shape is partly Cylindrical,
being flat underneath, l:nut rounded on the
upper Side : in Colour white, with many
{femi-annular Rings befet with darkifh Hairs,
On the Head are a Couple of exceeding fmall
white Horns, which are thruft out or drawn
in like a Spail’s; and under them two mi-
nute Claws, black, hard and fharp, exciting
much Itching, a ind thereby great t Uneafinefs.

—— L

t Vide Reor de Gener. Infed. p. 302

. Ibid. p. 307,

They




- of
f a
tle-
elr
in

[

el-

the
ten
the
ttle

gly

or
ith,
iear
the
cal,

the
EIT}"
\ArS.
1all
WL

ni-
ing
efs.

'u::y

and Obfervations, 269

They move along by fixing thefe Claws, and
then dragging up their Bodies to them. The
End where their Excrements are difcharged
has a little Opening, with two black Spots
refembling a Half-Moon, = Twenty or thir-
ty are ufually found in one Head, of the Size
of very large Maggots,

4. Like to the foregoing, cfpecially to-
wards the Tail, but finaller, lefs vigorous,
and not {o hairy, are certain Maggots found
in the * Heads of Sheep. Their white Bo-
dies are marl’d acrofs with black Lines, (par-
ticularly the largeft of them:) and two black
Spots at the Anus, which form a Half-Moon
in the Worms of Deer, compofc in thefea
compleat Circle. They abide moft common-
ly in a hollow Part of the Qs Frontis near
the Infertion of the Horns, but are {ome-
times found even in the Noftrils, and in the
Cavities round the Roots of the Horns, Some-
times too they get higher up into the Head,
and make the Sheep run mad. They are
lefs numerous than thofe in Deer, being fel-
dom more than ten or fifteen.

¢. Early in the Spring Seafon, we {hall
frequently find flicking to Pales of Wood,
efpecially very old ones, and fometimes to
Walls of Brick or Stone, a Sort of little Worm

s

r———

* Vide Rep de Gener. Infedt. p- 300
T2 or
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or Maggot, inclofed in a Cafe about the Big-
nefs of a {fmall Barley-Corn.  If this Cafe be
viewed with the Microfcope, itappears cover'd
all over with a moft delicate Sort of Mofs,
intermixt with fine Sand or Earth., At the
fharpeft End there’s a little Hole through
which the Excrements are difcharged, and
at the other a larger Opening, where the
Creature puts out its Head, and faftens itfelf
to the Pales or Wall. ' The included Ani-
;mal is all black, about two Lines of an Inch
long, and three quarters of a Line broad. = Its
Body has feveral Ringlets folding over one
another. Its Head is large, flat and polifh’d,
refembling Tortoife-fhell, with fome Hairs
iffluing from it; and near thereto on each Side
are three Legs. The Mouth is large, and
in continual Motion, and from it proceeds a
{lender Thread or Web: the Eyes are black
and round.  This is a pretty Objet, and
changes I believe to fome fort of minute Fly,
tho’ I have not had an Opportunity of mak-
ing the Experiment,

.
b |
|

i 1
il

6. Nothing is more common, in the Be-
ginning of Summer, than to fee the Leaves
of Peaches, Nectarines, and Cherriescurled up
and bli rhted which Leaves on Examination
are _f'mmd cover’d with little Infeéts*, fome

* Monf. De v a Hiwe calls thele Pucerans, or little Fleas,
and initances them as Infeéls that come from avaibing to fying
without pafling through the furelia-State: which they do by
only calting off their Skins, as a little Obfervation will fhew.

blackifh,

i —
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blackifh, others green; fome winged, and
others without Wings. Thefe Creatures bring
forth their Young alive and perfect, and if
their Bodies be opened, feveral perfect Em-
bryos will be feen therein,——It remains a
Doubt, whence, and by what means, theie In~
fects are conveyed upon the young {prouting
Leaves, which, at the fame Time, are always
covered with a glutinous and honey-like
Moifture: but we may hope, diligent Obfer-
vations will difcover this Secret tous. Treesin
this Condition are vifited by Multitudes of
Ants ; which hurt not the Trees, as fome er-
roneoufly conjeture, but do them Service, by
devouring this Vermin that infefts them.

=7. 'The Ant itfelf is an Object well worth
our Notice, being a Creature of a very fin-
gular Structure. The Head is large, adorned
with two pretty Horns, each having twelve
Joints. Its Eyes are protuberant and pearl-
ed: it has Jaws faw-like or indented, with
{feven little Teeth that exactly tally, opening
Side-ways, and able to gape very wide afun-
der; by the Help whereof it is often feen
grafping and tranfporting Bodies of three or
four times its own Bulk and Weight, It is
naturally divided into the Head, the Dreaft,
and the Belly or Tail : each of thefe Parts join-
ing to the other by a very flender Ligament,
From the Breaft-Part, three Legs come forth
on either Side, The Tail is armed with a
' 13 Sting,
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Sting, which the Animal ufes only when
provoked; but then a poifonous Liquor is
conveyed by it into the Wound, occafion-
ing Pain and Swelling. The whole Body
is cafed over with a fort of Armour, fo hard
as fcarce to be penetrated by a Lancet, and
thick fet with fhining whitith Briftles. The
Legs, &c. are alfo covered with Hairs, but
much fmaller and of a darker Colour.,

Upon opening an An¢-Hill, we fhall fee
them carrying in their Mouths and {fecuring
with great Solicitude fmall whitifh Bodies,
ufually call’d their Eggs.  Thefe, however,
are not Eggs, but Ants in their durelia State,
each encompafs'd with an Integument of its
own fpinning. 'We might have conjectur’d
this from their Largenefs in Proportion to a
perfect Ant, but the Microfcope fully proves
it, by difcovering to us their real Eggs, of
an oblong oval Figure, about the Size of a
Grain of Sand *: ninety whereof would not
extend the Length of an Inch, nor an han-
dred and feventy be equal in Bignefs to one
of thefe Aurelia’s inclofed in its Cafe, Thefe
minute Eggs produce Maggors, which after
a Time {pin themfelves Coverings, become
Aurelias, and then Ants. The Parents
Affection for their Young in the Aarelia
State is fo ftrong, that when Danger

* Vide LEeuwen. Epif. ad Reg. Soc. g. Sep. 1687.
threatens,
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threatens, they inftantly run away with them,
and will fooner die than leave them. There
are feveral Sorts of Ants differing both in Size
and Colour; and towards the End of Sum-
mer many of them are feen having fourWings,
Thefe, SwA MM ERDAM fays are Malest, |

The French Academy has publifh’d a curi-
ous Account of Aufs, whence I {hall abftract
fome few Particulars. Every Ant’'s Nefk
(it tells us) hasa ftrait Hole leading into it,
about the Depth of half an Inch; which,
afterwards, runs floping downwards to the
publick Magazine, where the Grains they
collet are ftored up: and this is a different
Place from that where they reft and eat,
---Their Corn being kept under Ground,
would fhoot and grow, did they not prevent
it by biting out the Germen or Bud before
they lay it up: but this they conftantly do,
for if their Corn be examin’d no Bud will
be found therein, nor if fowed in the Earth
will it ever vegetate. Was it, however, to
Iye continually in the Ground, the Mo (ture
would occafion it to fwell and rot, and make
it unfit for Food. But thefe Inconveniencies
they find means to remedy by their Vigilance
and Labour in the following Manner.——

They gather very fmall Particles of dry
Earth, which they bring out of their Holes

+ Vide SwammerDp. Hif. Generale des Infeli. p. 183.
J i every
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every Sunfhiny Day, and place them in the
Heat. Every one of them brings in her
Mouth a Particle of this Earth, lays it by
the Hole, and then goes to fetch another:
io that in a Quarter of an Hour a vaft Num-
ber of fuch {mall Particles of dryed Earth
are heaped round the Hole. Their Corn is
laid upon this Earth when under Ground,
and covered with the fame. When thefe
Particles of Earth are brought out, they fetch
out their Corn likewife, and place it round
this Earth, making two Heaps about the
Hole, one of dry Particles of Earth, and
the other of Grains of Corn. Laft of all,
they fetch out the Remainder of their dry
Earth whereon the Corn was laid. They
never go about this Work unlefs the Weather
be clear, and the Sun very hot: but when
both are favourable they perform it almoft
every Day.

The Author of this Account had found
a INeft of Auts in a Box of Earth, ftanding
out from a Window two Stories high;
whence they made Excurfions both upwards
to the Top of the Houfe, where fome Corn
lay in a Garret; and downwards into a Gar-
den, which the Window overlook’d, The
Situation of this Neft obliged them to goup
or down a great way before they could pof-
fibly meet with any Thing; but he found,
notwithftanding, that none of them ever re-
turned empty, but every one brought a Grain

of



the
her
t by
her :
am-
arth
(n 1s
und,
‘hefe
etch
und

the
and
“all,
r dry
Chey
ither
vhen
moft

ound
1ding
aigh;
vards
Corn
Gar-
The
zoup

pol-
yund,
oI ['C
>rain

of

and Obfervations. 2he

of Wheat, Rye, or Oats, a{mall Seed, or even
a Particle of dry Earth if nothing elfe could be
oot. Some travelled to the farther End of the
Garden, and, with prodigious Labour, l:rru::ught
heavy Loads from thence. It requit’d four
Hours, as he learned by frequent Obfervati-
on to carry a pretty large Grain or Seed from
the Middle of the Garden to the Neft : and
he computed therefrom, that an A4nz works
as hard as a Man who fhould carry a heavy
Load twelve Miles a Day.

The Pains thefe Ants took, to carry Grains
of Corn up a Wall to the fecond Story,
climbing all the Way with their Headsdown-
ward, muft be :.:ac:r:edmg great. Their
Weal inefs was (hewn, by their frequent Stops
at the moft convenient Places; and fome ap-
pear’d fo fatigued and fpent they could not
reach their Journey’s End: in which Cafe,

twas common to fee the flrongeft Aufs,
which had carried home their LD},L{'!, come
down again and help them. OSometimes
they were fo unfortunate to fall down with
their Burdens when juft in Sight of Home :
but when this} happen’d they feldom loft their
Corn, but carried it up again.---- He faw
one, he f2 iys, of the jm:z!fg? Ants carrying
a large Grain of Wheat with incredible
Pains. When fhe came to the Box where
the Neft was, fhe and her Load together
tumbled back to the Ground. Going down
to look for her, he found fhe had recover'd
I the

S
T

e ——

e e e e o
s % - ——

¥

i .

X . - -

B e e e T i ——— o
- " —— — ~



276 Mifcellaneous Difcoveries

the Grain, and was ready to climb up again,
"The fame Misfortune befel her three times ;
but fhe never let go her Hold, nor was dif-
couraged ; till at laft, her Strength failing,
the was forc’d to ftop, and another Ant
affifted her to carry home her Load to the
publick Stock.

How wonderful is the Sagacity of thefe
Infects! How commendable their Care, Di-
hgenr:e, and Labour! How generous their
Affiftance of one another for the Service of
the Community !' How noble their publick
Virtue, which is never negleted for the Sake
of private Intereft! In all thefe Things they
deferve our Notice and Imitation.— A con-
teu]plltivc Mind will naturally turn its
Thoughts from the Condition and Govern-
ment of Ant-Hills to that of Nafions; and
refle, that fuperiour Beings may pof'ﬁhly
conﬁdcr Human Kind and '111 their Solici-
tudes and Toils, Pride, Vanity, and Ambi-
tion, with no more Regard than we do the
Concerns of thefe little Creatures.

8. Among Pinks, Rofes, and Sun-flowers,
there’s to - hg, fc;um[ almoft conftantly, a
little, long, nimble . ’F}.I’E‘-:’Jf {fmaller than a Loufe,
fometimes creeping, and fometimes h,apmg.
It appears in the Microfcope bodied like a
Waip, with fix or feven annular Divifions:
it has two fair long black and yellow Wings;
two Horns, each rifing from a knobbed

I Root;
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Root; two black Eyes, and fix Legs. ’Tis

fo tender the leaft Touch kills it, but a very
pretty Object.

g. A little Infeét is conftantly found in
the Froth (or Cuckow-Spit as fome call it)
that hangs on the Leaves of Rofemary, La-
vender, &¢, It creeps firft, then leaps, and
at laft flies. It has fix Feet, with two black-
ith Claws at the End of each; along Pro-
bofcis to fuck up its Food, two Horns, and
a Pair of darkifh red ptmle& Eves. The

Tail ends in a Stump, but by its annular Di-
vililons can be thruft out or drawn in at

Pleafure.

10. There’s a pretty yellow Inféeé? on Sy-
camore Leaves, with fix Legs, running very
nimbly. The Eyes are red, prominent and
pearled ; the Horns are ﬂlt and forked at
the Ends. At firft it has no Wings, but
near the Shoulders are two little Protube-
rances, whence two long Wings ceme forth
when it turns into a Fly or Locuft. It is
hairy towards the Tail.

r1. A fmall wbhite oblong Infeét fticks to
the Ribs on the Backfides of Rofe-Tree
Leaves, towards the End of Summer, which
turns into a little yellow Locuft that fkips
about the fame Tree. In both States it isa
pretty Object,

12, There
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12. There is alfo a greenith Grafshopper
or Locuft, on Goofeberry-Leaves, Sweet-
Bryar, and golden Moufe-Ear, in April
and May, with four Legs, two black Eyes,
a pair of curious Horns, and many other
Beauties.

13. In the Water of Ditches there are fre-
quently  Numbers of Water-Spiders, not
larger than a Grain of Sand ; they are very
voracious, hunting about continually for
Prey - and may be feen by the Microfiope
catching and devouring other minute Ani-
malcules. Some have eight, fome ten Legs,
and Antenne jointed like Equifetum or Horfe-
Tail.

14. Likewife in ftanding Waters we may
often meet with flender Eels or Worms, about
the third of an Inch, and {fometimes more,
in Length. They are full of Joints from
End to End at large Diftances from one
another, have a fharp Head like an E¢/, a
large Mouth, and two fine black Eyes. The
Tail terminates in a Tuft of Hairs of a very
curious Structure ; the Motions of the In-
teftines are feen diftin&tly, and the whole
Animal is a delightful Object.--- The Blood-
red fointed Worm, very common in ftagnant
Waters, is alfo well deferving our Obferva-

tion,
15. The
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1§. The Crane-Fly, called by ALpRo-
vAND Culex maximus, by SWAMMERDAM
Tipula terrefiris, and by the common People
Father-long-Legs, affords, in every Part of it,
agreeable Subjetts of Examination: But the
Feet are more particularly furprizing, for upon
diffecting them, in a Drop of Water, the
flefhy Fibres contract and diftend, in a Man-
ner not to be imagin’d without feeing it,
and continue their Motions three or four Mi-
nutes, Mr. LEeuweNHOEK found it con-
ftantly in the Feet of this Creature, but not
in thofe of any other Infe@*, The In-
teftines are alfo very curious, confifting of
numberlefs Veflels and Organs, which may
be feen as plainly by the Microfcope, as the
Bowels of larger Animals can by the
naked Eye +. The Tails both of the Male
and Female are of an extraordinary Struc-
ture: that of the Female ends in a fharp
Point, wherewith fhe perforates the Ground,
and depofites her Eggs under the Grafs, in
Meadows.

16, The Multipes, or Scolependra, has a
very long flender Body: its Mouth is armed
with a pair of fharp Forceps, and in hot
Countries (where they are of a large Sizej

* Vid, dre. Nat. Tom. III. p. 11g9. 4 Tom. IV, p. 351.

15
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:ts Bite is venomous; but our fmaller Ones
{eem not mifchievous. Ope I examin’d had
fifty four Joints, and from every Joint a Leg
iflued on each Side, which, with two others,
at the End of the Tail, larger than the reft,
made in-all one hundred and ten. When
the Creature moves along, thefe Legs follow
one another very regularly, making a pretty
kind of Undulation, not to be defcribed,
and giving the' Body a {wifter Progreflion
than one would expec, where fo many Feet
take fo many fhort Steps, in turn, one after
another.  There are feveral Sorts of thefe
Infecs, different in Shape, and in Number
of Legs, which the Curious will be pleafed

to examine *,

280 Mifcellaneous Difcoverieés

17. There’s an extraordinary Sort of Ca-
terpillar, of a middling Size, having four
Tufts of yellowith white Haur, like little
Bruthes, of an equal Height, {tanding up-
right on its Back: below thefe, from each
Side, iffues a Bunch of dark-colour’d Hairs
of different Lengths, the Extremities of
which are black. Two more Bunches of
the fame Form rife from ‘the: Head: like
Horns, and another fill from the Top of
the Tail. Every Hair in thefe Bunches,

e ——————————

* Leppuwennokk fays, the Fedian Millepes has eight
Eyes like the Spider.  Quere, Have Euglifh Ones {0 too?
L -
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when viewed through the Microfiope, re-
fembles a Peacock’s Feather, and is a delight-
ful Object. The Inquifitive will find abun-
dance more Wonders in this amazing Crea-
ture, and indeed in moft Sorts of Caterpik
lars.

18, The Silk-Worm is a Creature ever
Part whereof, either in the Worm or Fly-
State, deferves our particular Attention :
but as both MaLpricur and LEruwen-
HOEK have examined it with great Skill,
and publithed their Obfervations with ana-
tomical explanatory Drawings, I fhall refes
the Curious to them, and to their own En-
quiries ; only advifing fuch as fhall engage in
a farther Examination, not to negle& the
Skins thefe Animals caft off three Times
before they begin to fpin': for the Eyes,
Mouth, Teeth, Ornaments of the Head,
and many other Parts may be difcerned bet-
ter in the caff-off Skins than in the real Ani-
mal. A due Obfervation of the Changes
of this Creature, from the Caferpiliar to
the Nympb, Aurelia, or Chryfalis, and thence
to the Moth or Butterfly Stafe, will give a
general Notion of the Changes all Caterpil-
lars undergo, tho’ fome little Differences
may be in the Manner. SwAMMERDAM
fays, the Butterfly, by a judicious Exami-
nation, may be traced and difcerned under

each
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cach of thefe Forms, which are only differ-
ent Coverings or Drefles for it,

19. The Tail of the Male Silk-Worm be=
ing fqueezed, Animalcules were found in the
Semen * four times as long as broad : their
Racks thicker than their Bellies, likethe Shape
of a Trout.  Their Length was fuppofed to
be about half the Diameter of a Hair-----
This I experienced myfelf, on the 8th Day of
Auguf, in this prefent Year 1742, when ta-
king a Male Silk-Worm, that was juft then
come forth in its Mozh-State, and giving its
Tail feveral little gentle Squeezes, in about
2 Minute’s Time, a fmall Drop of a brownifh
white Liquor was {quirted brifkly from it on
o Talc T held to receive it ; ‘and diluting this
with a little Water warmed in my Mouth
for that Purpofe, I was very much furprized
and pleafed to obferve the numberlefs Animal-
cules it contained, {wimming about, alive and
vigorous,

N. B. Whoever would make this Experi-
ment, muft do it before the Mozh bas been
coupled with the Female; for nothing is to be
got from it afterwards, as I have found by
{everal Trials,

20. The Probofcis of a Butter-fly, which
winds round in a fpiral Form, like the Spring

—

# Vid, Lesuwen. Are. Nat. Tom. I. P. I, pag. 422.
8
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of a Watch, ferves both for Mouth and

Tongue, by enterii g into the Hollows of

"

Flow: ers, and extracting their Dews and Jui-
ces.---The Shape .1:'(1 Structure of it will be
found ve ry furj prizing.

21. The Legs and Feer o I,-’lr‘? are
wonderful in t’lul Structure and (#m trivance,
according to their different Circumtances Luhd
I\Lwﬁ;trﬁ of Life, and afford a pleafing
Variety of Objuf:ts It is pretty to mbiL.w
not only the fha rp hooked LIJW:, but ;ﬂfﬂ
the {kinny Palms of fome Flies, &¢. which
enable them to walk on Gur and other
fmooth Surf: faces, Lvtu with their Bodies s hang-
ing downwards, by means of the Preflure
of the Ammi}hem : others again Ir,ﬂ.u; a fort
of Spunges, which preferve their LL.W::- from
being broken or blunted by ftriking againft
hard Bodies, as the Claws of Cats, &, are,

by foft fle (hy Protuberances at the Bm*u:m
of their Feet.

22. The Nj WJ{JFJ of the Clothes-Moth, which
(from being often found {fcudding among
Books and f’g-x- J} JIr. Hoox calls the 111
ver-coloured Book-worm, is covered with
thin tunfp'*n nt Ec It_ , from whofe Surfa-
ces a mul*'mu} of Refle¢tions of Light
make the Animal appear in Colour like a
fine Pearl. It has fix Legs, runs by Starts
and Stops, and has three Horns at the Ex-

U tremity
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tremity of the Tail. = As this Defcription is
fufficient to make it known, I fhall leave the
Curious to examine its Beauties, and not an-
ticipate their Pleafure, Vide Hoox’s Micrag.
p. 208.

23. On the Leaves of Oran%]c-Trcas, Fig-
Trees, Willows, and many other Trees and
Plants, there are various Kinds of minute In-

[eéts, as yet but little known, inclofed in

Tubercles or Swellings.

24. The Eggs of Infeéis are remarkable
for their different Figure and Colour, and
for the particular Regularity and Exaltnefs
wherewith they are frequently placed. We
{hall fometimes find a fort cemented round
a Twig of the Sloe-Tree or Damfon-Tree,
as if faftened there by Art, and rang’d meer-
ly for the Sake of Beauty. The Variety of
them is inconceivable, and to be fought for
as well in the Waters as elfewhere ; as thofe
will be convinced who will take the Pains
to examine in the Spring, the Water-Crefles,
Brooklime, and other Water-Plants, on the
Back of whofe Leaves infinite Numbers of
minute Eggs may frequently be difcovered,
appearing to the naked Eye only as a Slime.

25, In Cellars, on the Corks of Bottles,
‘there are three or four Sorts of very furpriz-
ing Infecls,

26, The
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26. The Lungs of a Frog, blown upand
dry’d, will affift us to difcover the true Struc-
ture of that Bowel.

2%7. Cochineal, which comes from New
Spain, and is fo valuable for its Ufe, in dying
Scarlet, Crimfon, and Purple, has been af-
ferted, by fome, to be a Seed or Grain, and,
by others, an Infeét : but the Microfcope de-
termines thefe Difputes, by thewing plainly,
after fteeping it in' Water twenty-four
Hours, an oval Body, Scales, Legs, and a
pointed Trunk : in fhort, the whole refem-
bles our Cow-Lady. Many Eggs may be dif-
covered upon opening their Bodies, and if
you burn them, let their Athes ftand two or
three Days in Water, then filter and evapo-
rate, their Salts may be diftinétly feen.

28. The Featbers of Birds afford Variety
of Beauty, and differ greatly from one ano-
ther, not only in their general Colour and
Form, but in the Stru&ure of each particu-
lar Part; as every Body muft be fenfible,
who examines thofe of the Oftrich, the Pea-
cock, the Eagle, the Swan, the Parrot, the
Owl, and all the numerous Species of Birds.
"Their Quills too deferve our Attention : and
our Obfervations on them will be affifted by
reading the 36th Obfervation in Mr. Hook’s
Micrography, p. 168. and alfo Mr. LEru-
WENHOEK's Experiments, in the 4th Tome
of his Writings, p. 323. 29. Moffes




286 Mifcellancous Difcoveries

29. Myffes of all Kinds are agreeable Ob-
jes, and appear, by the Microfcope, to be
as perfect in their Leaves, Flowers and Seeds,
as the largeft Plants or Trees. Thofe, parti-
cularly, that grow on the Rocks and Coafts of
the Sea, exhibit amazing Beauties.

30. Spunge is reckoned a Plant-Animal,
and appears compofed of minute Veflels re-
fembling Veins and Arteries.

31. Decayed Fruits, moift Wood, damp
Leather, ftale Bread, and abundance of other
Thines, contract what we call Mouldinefs ;
which the Mieroféeope difcovers to be nothing
elfe but innumerable minute Plants, bear-
ing Leaves, Flowers and Seeds, and increafing
in 2 Manner almoft incredible : for in a very
few Hours the Seeds {pring up, arrive at full
Maturity, and bring forth Seed themfelves ;
{o that ‘a Day produces feveral Generations
of them. There are many forts of thefe
microfcopical Plants, very different in Size
and Appearance : Some of the Mufhroom
Kind, Others refembling Bulrufhes, and
Others again bearing vaft Quantitiesand great
Varieties of Fruit.  Other Kinds are likewife
found in great Abundance on the Surface
of Liquors; when they are what we term
Motber :

32. The
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32. The dir-Veflels, Sap-Feflels,and Pores
of /Wavdare wonderful in their Figure, Num-
ber and Difpofition : as plainly appears by
{having off the thinneft Slices pofiible, length-
wife, crofswife, and obliquely, and bringing
them to view. Fir and Cork are the rea-
dieft for this Purpofe : but all other Kinds of
Wood, tho’ with fomewhat more Trouble,
may be rendered fit to be examined.--~-In a
Piece of Cork, no longer than the eighteenth
Part of an Inch, fixty Cells were numbered in
a Row ; whence it follows, that one Thou-
fand and eighty are in the Length of an
Inch : one Million an hundred fixty and fix
Thoufand four hundred in an Inch {quare ;
and in a Cubic Inch one Thoufand two hun-
dred fifty-nine Millions, feven hundred and
twelve Thoufand *,

In the Pith of Trees and Plants, cut {o as
to become tranfparent, the Vefiels may be
difcerned diftinétly. The Pores of Wood
may likewile be feen advantageoufly in Char-
coal and Small-coal,

33. There are many Sorts of Send ; fome
aathered on the Sea Shore, or, on the Shores
of Rivers, and others found within Land.
‘The Grains of cach Sort differ much in Size,

* Hoox's Micreg. p. 114,
L2 Form,
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Form, and Colour : fome are opake, others
tranfparcnt fome have rough Surfaces, and
others are quite {mooth *. Thefe Varieties ate
very agreeable to exathing by the Microfcope,
which thews, in fome of the fhining Kinds,
Grains having all Numbers of Sides and
Angles, and fo finely polithed, that no Dia-
mond is miore exquifitely beautiful, On others
grotefque ~ Figures, ‘or Reprefentations of
Landfcapes, Buildings, Plants, and Animals,
at once furprize and pleafe,

4. In order to examine Diamonds with
the gredter Exaétnefs, Mr. LEEUWENHOEK
broke a fmall one between two Hammers, and
placing the Pieces before his Aicr &f&'ﬁpﬁ. n
the Sun-fhine, he faw many fparkling Flames
iflue from them, with a c‘ummml Corrufca-
tion, in fome, 1Jl~.r; a faint Lightning. Then
viewing themn in the Shade, he Ghicrvcd, a~
mong other pretty Appearances, a little Flame
that {eemed to dart from each Particle of
the Diamond : and it was a glorious Sight
to behold Multitudes of 1nq1khng Ilumcﬂ,
moft of a bright Fire-Colour, and others
greeni(h, ﬂaﬂling faintly and like Lightning
at a Diftance ---=-Inh other Pieces of the

* Vide Philofspbical TranfuZions, Numb. 289. Hoox's
Micreg. p. B0.
+ Vide Philafopl. Tranfedf. Numb. 374.

Dramond
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mond the Lamelle or Layers compofing it
were very plainly to be diftinguithed.

t. Inftriking Fire with a Flint and Steel,
!,:fz.‘*l Particles of Steel are ftruck off, and
melted into Globules by the Collifion ; as
will be evident upon making the Experiment
over a Sheet of white Paper, and viewing
what falls into it through the Aficrofcope.
Mr. Hook firft made the Trial, and found
that a black Particle, no bigger than a Pin’s
Point, appeared like a Ball of polifhed Steel,
and ftrongly reflected the Image of the Win-
dow near which he examined it *, It is alfo
entertaining enough, to feparate the melted
Iron Particles from the Particles of Stone,
which fometimes are vitrified ; by means of
a Knife that has been touched by a Load-
{tone,

6. Kind Nature has fupply’d the Seeds of
Dandelion, Thiftles, and many other Plants
with a Down, that ferves inftead of Wings
to convey them to diftant Places, | The Fi-
gutes of {uch Down, in different Plants, are
very différent when looked at through Glai-
fes : fome appearing plain and fmooth, others
mugh and thorny, and others again with Tit-
tle Hooks or Clafpers to catch hold of any

* Hoor's Micros. p. 25, 44, 40.
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thing. Peaches, Quinces, and fome other
Fruits have likewilc a foft Down, which is
worth examining, as well as th{: Hairs on
many Sort of Leaves, Fruits and Seeds,

37. Thf:]:.’:. a very fine Down or Hair call-
ed Cowage, or Cow-ifch, growing on a Sort
of hairy n.tu.mj,f Bean tha t -:um-u from the
Eaf? _Tndies.  The Pods, about three Inches
long, refemble a French Bt.au and are co-
vered with this Down or Hair, ‘which is ver
ftiff for its Bignefs, caufes Pain and Inflam-
mation if 11.t}hLd on any Parr, and when
viewed by a Microfcope appears like Multi-
tudes of Needles,

A Sort of curling Horns, rifing out of the
Middle of fome Carnations and Pinks are ex-
ceeding pretty Obje@s,

2? ‘The Flakes of falling Srow are various
in their Lm.wwa ion, i 1 cxtreamly beau-
tiful, if examined Lk e tIhuf melt ;- which
may ealily be d ne by making the Ex; periment
in the mmn freezing Air. DEscar _rr.a; Dr.
Grew, Mr. Hoox, Mr. I‘u-"u}t'f'rw Dir.
Lnx‘{:x""l'u and mnmc have given us fe-
v"al of their d.fTPH nt SEM-l ke Forms: and

. STOCKE, of Zealand, has lately com-
mumcmed to the Royal Soctety fome new Fi-
gures unobferved 'nlc*' ;

The (_(h'.l'clu'i_hm]f_tl"l of -the Particles of Dew
may perhaps be likewife very well worth ob-
{ferving, - Plumous
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Plumous Alum, Talcs of different Kinds,
Afbeftos, Marcalfites, and all Sorts of Mine-
rals and Fofiils, afford a Variety of agreeable
and curious Objeéls, '

HAithiops Mineral, Calomel, Mercurius dul-
cis, and all other Mercurial Powders, are
found, when examined by the Microfcope,
to be full of minute Globules of crude and
unaltered Mercury,

Common Salt diflolved in Water exhibits
infinite Numbers of quadrangular Bodies,

Toads, Frogs, and Newts, are * killed by
rubbing Salt upon their Backs : *‘Snakes,
Vipers, Rattle-fnakes, &¢. by drawing 'thro’
their Skin with a Needle a Thread dipped in
Oil of Tobacco; and Mercury 'is a mortal
Poifon to Ants.

It would be an' endlefs Tafk to point out
half the Objeéts fit to be'examined by 'this
ufeful and entertaining Inftrument, which
fupplies us, as it were, with Eyes, infinitely
more penetrating than our'own : and difco-
vers Wonders to. us' which we fhould be un-
able to conceive without it.” The foregoing
are a few only among thofe that are mofl
curious ; but ‘every ‘Creature, every Plant,
and Fruit, ‘and Flower, every Drop of ' Wa-

S

* Hooxs Micreg. porgy.
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ter, and every Particle of Matter, if carefully
examined, will afford us new Inftrution and

Delight.

C H A P. LL

The Works of ART and of NATURE com-
pared together and confidered.

EF ORE this Treatife is concluded,

it will not perhaps be thought unprofi-
table, 'to examine fome of the fineft and
moft exquifite Performances of human Art,
and compare them with the Productions of
Nature ; as fuch a Comparifon muft tend
towards humbling the Self-conceit and Pride
of Man, by giving him a more reafonable
and modeft Opinion of himfelf ; and at the
fame Time may in fome Degree conduce to-
wards improving his imperfect Conceptions of
the SUPREME CREATOR,

Upon examining the Edge of a very keen
Razor by the Microfcope, it appeared as
broad as the Back of a pretty thick Knife ;
rough, uneven, full of Notches and Fur-
rows, and fo far from any thing like Sharp-
nefs, that an Inftrument as blunt as this feem-
ed to be, would not ferve even to cleave
Wood .

+ Hoox’s Micrag.
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An exceeding fmall Needlz being alfo ex-
amined, the Point thereof appeared above
a Quarter of an Inch in Breadth ; not round,
or flat, but irregular, and unequal; and
the Surface, though extreamly fimooth and
right to the naked Eye, feemed full of
Ruggednefs, Holes and Scratches, In fhort,
it refembled an Iron Bar out of a Smith’s
Forge *,

But the Sting of a Bee viewed through the
fame Inftrament, thewed every where a Po-
lith moft amazingly beautiful, without the
leaft Flaw, Blemifh, or Inequality ; and end-
ed in a Point too fine to be difcerned yet
this is only the Cafe, or Sheath, of Inftruments
much more exquifite contained therein, as
before defcribed, Page 210.

peared, from the large Diftances and Holes
between its Threads, fomewhat like 2 Hu rdle,
or Lattice, and the Threads themfelves feem-
ed coarfer than the Yarn wherewith Ropes
are made for Anchors,

Some Bruffel's Lace, worth five Pounds a
Yard, looked as if it were made of a thick,
rough, uneven Hair-Line, entwifted, faltencd,
or clotted together in a very awkard and un-
artful Manner,

A fmall Piece of exceeding finc Laawn, ap-

* Philofiph. Tran/. Numb. 324, Spe2. de la Nas. Eng.
Edit. 1amo. Vol. I. page 8.

1 But
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204 ARrRT and NATURE
But a Silkworm’s Web being examined,
appeared perfectly {mooth and fhining, every
where equal, and as much finer than any
Thread the beft Spinfter in the World can
make, as the {malleft T'wine is finer than the
thickeft Cable. A Pod of this Silk being
wound oft, was found to contain nine hun-
dred and thir ty Yards : but it is proper to
take Notice, that as two Threads are glewed
together by the Worm through its whole
I.Jm[‘tll, it mukcs really double the above
Number, or one thoufand eight hundred
and fixty Yards : which being weighed with
the utmoft L.Jdmfa, were found no hea-
vier than two Grains and a half #,  What
an qumiltc Finenefs is here! and yet, thisis
nothing when compared with the Web of a
{imall Spider, (fee Phgf 200) or even with the
Silk that 1ﬁL.td from the Mouth of this very
Worm, when but newly hatched from the
I A'ri
“The fmalleft Dot, Tittle, or Point, that
can be made with a P’cn, appears, when
viewed by the Microfcope, a valt irregular
J;'jut rough, jagged, and uneven. all about
Edges, an d far ¢nough from being truly
h:tmd The fineft and minuteft fﬁ‘hz,-;é,
ﬁ‘Lh as the Lord’s Prayer in the Compafs
f a filver Penny, or other like curious Per-

formance,
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{hrmance, done by the moft able I"u-qui‘:L:r,
feems, when brought to Examination, as
ﬂlf{leLﬁ- uncouth and barbarous as if written
in Runic Charadfers. But the little Specks
on the Wings or Bodies of Moths, Beetles,
Flies, and other Infelts are found when
magnified, to be moft accurately circular :
and all the other Lines and Marks about
them, a appear regularly and finely drawn, to
the utmoft Poffibility of Exactnefs.

Dr. Power fays, he faw a golden Chain
at TREDESCANT’s, of three lundsui Links,
not more than an Inch in Length, faftened
to, and pulled away l'.-j,f a F]LE. And I
myfelf have feen very lately, near Durbam
Yard in the Strand, and have examined with
my Microfiope, a Chaife, (made by one
Mr, Boverick, a Wa atch. maker) having
four Wheels, with all the proper Appdr.itu&.
belonging to them, turning readily on their
Axles: mgcthm with a Man fitting in the
Chaife ; all formed of Ivory, and drawn'along
by a Flea without any feeming Difficulty. I
weighed it with the greateft Care T Wis :;blf:
and found the Lhﬂ:h Man and Flea were
barely equal to a inagit Grain, I weighed
alfo at the fame Time and Fi-lu:, a Brafs
Chain ‘made by 'the fame Hand, about two
Inches long, containing two hundred Links,
with a Hook at one End, and a Padlock and

e ..
& J'\L_}
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206 ART and NATURE

a Key at the other ; and found it lefs than the
third Part of a Grain 4,

We are told, that one OswarLp NERr-
LINGER § made a Cup of a Pepper-Corn,
which held twelve hundred other little Cups,
all turned in Ivory, each of them being gilt
on the Edges, and ftanding upon a Foot : and
that, {o far from being cronded or wanting
Room, the Pepper-Corn could have held four
hundred more,

Thefe are fome of the niceft, moft curious
and furprizing Works of Art ; but let usexa-
mine any of them with a good Microfcope,
and we fhall immediately be convinced, that
the utmoft Power of Art is only a Conceal-
ment of Deformity, an Impofition upon our
Want of Sight; and that our Admiration of
it arifes from our Ignorance of what it
really is.

This valuable Difcoverer of Truth will
prove the moft boafted Performances of Art
to be as ill-fhaped, rugged, and uneven, as

I have feen fince my writing the above, {made by the
{ame Artift) a Quadrille Table with a Drawer in it, an Eating!
Table, a Side Board Table, a Looking Glafs, twelve Chairs
with Skeleton Backs, two Dozen Plates, Six Difhes, 'a Dao-
zen Knives, and as many Forks, twelve Spoons, two Salts,
a Faame and Caftors, together with a Gentleman, Lady, and
Footman, all contained in a ' Cherry-Stone : and not filling
much more than half of it.

1 Epbem. German. Tom. L. Addend. ad Obferv. 13.
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compared and confidered. 297

if they were hewn with an Ax, or ftruck out
with a Mallet and Chiffel. It will {hew
Bungling, Inequality, and Imperfection in
every Part, and that the Whole is difpropor-
tionateand monftrous. Our fineft Miniature
Paintings appear before this Inftrument as
meer Dawbings, plaiftered on with a Trow-
el, and entirely void of Beauty, either in
the Drawing, or the Colouring. Our moft
fhining Varnifhes, our {mootheft Polifhings
will be found to be meer Roughnefs, full of
Gaps and Flaws.

Thus fink the Works of Art when we be-
come enabled to fee what they really are !--
But, on the contrary, the nearer we examine,
the plainer we diftinguifh, the more we can
difcover of the Works of Nature, even in
the leaft and meaneft of her Produions,
the more fenfible we muft be made of the
Wildom, Power and Greatnefs of their Au-
thor.---Let us apply the Microfcape where
we will, nothing is to be found but Beauty
and Perfection, View we the numberlefs
Species of Infects that {wim, creep, or fly
around us, what Proportion, Exaltnefs,
Uniformity and Symmetry fhall we perceive
in all their Organs! what a Profufion of
Colouring ! Azure, Green, and Vermilion,
Gold, Silver, Pearls, Rubies and Diamonds,
Fringe and Embroidery on their Bodies,
Wings, Heads, and every other Part! Hmiv

ricil
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28 ART and NATURE
rich the Glow ! how high the Finifhing |
how inimitable the Polith ‘we every where
l‘thuIdn-n--Smmh we' yet farther, and ex-
amine the Animalerles, many Sorts whereof
it would be impoffibls for any human Eye
unafiifted to difcern ; thofe breathing Atoms,
fo imall they are a mﬂﬁ: all \mGnmnﬂup?
In them too we fhall difcover the fame Or-
gans of Body, Multiplicity of Parts, Varicty
of Motions, Diverfity of Figures, and par-
ticnlar Ways of Living as in the larger Ani-
mals.----How amazingly curious muft the
Internal Struure of thefe Creatures be ! The
Heart, the Stomach, the Entmiis, and the
Brain I How minute and fine the Bones,
Joints, Mufcles and Tendons ! How exqui-
ﬁtr;lr,r delicate beyond all Conception the Ar-
terics, Veins, and Nerves ! What Multitudes
of Veflels rmd Circulations muit be contained
within this narrow Compafs! And yet, all
have fufficient Room to perform their diffe-
rent Offices, and neither impede nor interfere
with one another.,

The fame Order, Regularity and Peauty
will appear likewife among Fegetables if
hrfmght to Hxa:;‘:i;a ition,  Every Stalk, Bud,
Flower, or Seed, difplays a Figure, a Pro-
portion, a l_T'i‘IT}U]]"J h“v nd the Reach of
Art. There’s not 2 Weed, not a Mofs,
whefe every Leaf does not thew' a Multipli-
city of Veflels and Pores difpofed moft curi-
oufly for the Conveyance of* Juices to fup-

I }‘-:_:."t
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compared and confider'd. 299

portand nourith it, and which is not adorn’d
with innumerable Graces to embellith it.

The moft perfect Works of Art betray a
Meannefs, a Poverty, an Inability in the
Workman; but thofe of Nature plainly
prove, the Hand that form’d them was abfo-
lute Mafter of the Materials it wrought
upon, and had Tools exadtly fuitable to its
Defign. Every Hair, Feather, or Scale,
even of the meaneft Infeét, appears rounded,
polifh’d, and finifh’d to the higheft Pitch;
and thews the abundant Riches, Munificence,
and Skill of its Maker,

But fome may poffibly enquire, to what
Purpofe Providence has beftowed fuch an
Expence of Beauty on Creatures fo infignifi-
cant: and then cry out, #hat is all This fo
usé--- My Reply is, that the Beauty and
Elegance which adorn them, are evident and
convincing Proofs of their not being {o infig-
nificant as we prefumptuoufly fuppofe they
are: for, fuch Beauty muft be given them,
either for their own Sake, that they themn-
felves may be delighted with it; or elfe, for
Qurs, that we may obferve, in them, the ama-
zing Power and Goodnefs of the Creator. If
the former be the Cafe, we muft allow them
to be of Confequence in the Account of their
Maker, and therefore deferving our Regard;
and if the latter, it is really our Duty to iake
notice of and admire them, But for what-

X ever
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300  Some reafonable Reflettions on

ever Reafon God has been' pleafed to beftow
Exiftence on them, and to clothe them with
Beauty, what he 11 as judged worthy himfelf
to create, 1s not, fur{,,ry, b{,]ﬂ‘w us to examine
and conﬁdm Thc {fame Hand that form’d
the Whale, the Elephant, and the Lion, has
likewife made the Loufe, the Gnat, and the
Flea.

C HATP LI

Seme  reafinable Reflections on Difcoveries
made by the Microfcope.

T HE Ufe of the Microfcope will natu-
rally lead a thinking Mind to a Confi-
deration of Matter, as fafhion’d into different
Figures and Sixes, whether Animate or In-
animate: It will raife our Refleétions from a
Mite to a Whale, from a Grain of Sand to
the Globe whereon we live, thence 'to the
Sun-and Planets ; and, perhaps, onwards ftill
to the fixt Stars and the revolving Orbs they
enlighten, where we fhall be loft amongft
Suns and Worlds in the Immenfity and Mag-
nificence of Nature,

Our Ideas of Matter, Space, and Dura-
tion are meerly comparative, taken from
Ourfelves and Things around us, and limited
to certain Bounds; beyond which, if we
endeavour to extend them, they become very
indiftinét, The Bcntnmngs and - Endings,
exceflive Greatnefs or exceflive Littlenefs of

Things,
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Things, are to us all Perplexity and Confu-
fion.
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“ Let a Man try to conceive the different
Bulk of an Animal which is twenty, from
another which is an hundred times lefs
than; a Mite; or to compare, in his
Thoughts, a Length of a Thoufand Dia-
meters of the Earth with that of a Million,
and he will quickly find, that he has no
different Meatures in his Mind adjufted to
fuch extraordinary Degrees of Grandeur
or Minutenefs. : The Underftanding, in-
deed, opens an infinite Space on every
{ide of us; but the Imagination, after a
few faint Efforts, is immediately at a {ftand,
and finds itfelf fwallowed up in the Im-
menfity of the Void that furrounds it.
Our Reafon can purfue a Particle of Mat-
ter through an infinite Variety of Divifi-
ons, but the Fancy foon lofes Sight of it,
and feels in itfelf a kind of Chalm, that
wants to be filled with Matter of a more
{enfible Bulk. We can neither widen,
nor contract the Faculty to the Dimenfi-
ons of either Extream. The Object is
too big for our Capacity,: when we would
comprehend  the Circumference of a
World; and dwindles to Nothing, when
we endeavour after the Idea of an
Atom. *.” |

* Spedater, Numb. 429,

X 2 The

e
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The minute Size of microfcopical Ani-
malcules, and the little Space they occupy,
when compared with ourfelves and the Room
we fill, may pofiibly increafe our Pride and
Folly, and make us imagine ourfelves of
mighty confequence in the Creation. But
if we carry our Thoughts upwards, and
compare the Body of a Man to the Bulk of
a Mountain, that Mountain to the whole
Earth, 'the Earth to the Circle it defcribes
round the Sun, that Circle to the Sphere of
the fixt Stars, the Sphere of the fixt Stars to
the Circuit of the whole Creation, and the
whole Creation itfelf to the infinite Space
that is every where diffufed about it, we fhall
find ourfelves fink to nothing.--- * ““Were
““ the Sun with all'its planetary Worlds ut-
“ terly extinguilhed and ‘annihilated, they
“ would no more be mifled in the Grand
“ Univerfe than a Grain of Sand upon the
“ Sea-fhore : the Space they pofiefs is fo ex-
ceeding little, in comparifon of the Whole,
that it would fcarce makea Blank in the
“ Creation. ~ The Chafm would be almoit
““ imperceptible to an Eye that could take in
“ the whole Compafs of Nature, and pafs
“ from one End of the Creation to the
‘¢ other,” What'then is the mightieft Mo-

(13

e

© Vide Spefater, Numb. 562,
narch
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Difcoveries made by the Microfcope. 303

narch that ever lived! What is the whole
Race of Man!

A. Mite upon a Cheefe is as large and con-
fiderable, in Proportion, as a Man upon
the Earth: the little Infetts feeding on the
Leaves of Peach-Trees and Cherry-Trees,
are no ill Reprefentation of Oxen grafing
in large Paftures: and the minute Animal-
cules in a Drop of Water, {wim about with
as much Freedom as Whales do in the
Ocean ;—All have equal Room in Propor-
tion to their own Bulk,

The Term or Duration of Life, in different
Creatures, 1s likewife comparatively long or
{hort, according to the Number, Quicknefs,
or Slownefs of Ideas, prefenting themfelves
fucceflively to the Mind. For, when the
Ideas fucceed one another {wiftly, and ma-
ny of them are crouded into a narrow Com-
pafs, the Time, however fhort it may be,
will feem long, in Proportion to the Number
of Ideas pafling throughit: on the contrary,
when the Ideas are but few, and follow one
another very flowly, a long Time will appear
fhort, in Proportion to their flow Succeflion,
and the Smallnefs of their Number,

“ It is evident, fays Mr. Lock, to any
“ one who will but obferve what pafies in

% his own Mind, that there is a Train of

“ Ideas, which conftantly fucceed one ano-
X 3 ¢ ther
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204  Some reafinable ReflelTions on

¢ ther in his Underftanding, as long as he
“ is awake. Reflection on thefe Appearan-
< ces of feveral Ideas one after another in
““ our Minds, is what we call Duration.
‘“ For whillt we are thinking, or whilft we
““ receive fucceffively feveral Ideas in our
“ Minds, we know that we do exift: and
“ fo we call the Exiftence, or the Conti-
“ nuation or Exiftence of ourfelves, or any
“ thing elfe commenfurate to the Succeffion
“ of any Ideas in our Minds, the Duration
“ of ourfelves, or any fuch other Thing co-
“ exifting with our Thinking *.”

From thefe Principles it is manifeft, that
one Day may appear as a thoufand Years,
and a thoufand Years but as one Day
by which means, the Lives of all Crea-
tures, for ought we know, may feem to
themfelves nearly of the fame Duration.
It s at leaft probable, that fomething like
this may really be the Cafe as to the Inha-
bitants of this our Earth: for as the fame
Fundtions or Offices of Life, v7z. to be born,
feek }‘Jt’OpEI‘ Suftenance, increafe in Bulk, ar-
rive at full Maturity, propagate the Kmd
and die, are equally performed by all; thE}?
who Pﬂrfﬂrm them in a few Months, Da}rs

* Yide Lock on Human Underflanding, Chap. XIV.
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e or Hours,® may be fuppofed, from the Num-
ber and {wift Succeflion of Ideas fuited to all i

an- ; i e

i thefe Purpofes, to live as long, according to |
‘o1, !
we i
® SwaMpmerDpaM has Pubﬂﬂlﬁd, in Lsav Dutch, a curious |

S Account of what he calls the Epbemeron : a Fly which, he
and tells us, lives but five Hours:  This Infeét is found abeut all |

nti- the Mouaths of the Rhbine; and, according to his BPrawings
and Defcriptions, {feems to be a Species fomewhat between onr _
any May-Fly (bred from the Cadeav-FHorm) and the Likella or i

fion Dragon-Fly. It has four Wings, two whercof are fhorter than

iom the other ; a pairof fmall Horns, fix Legs, and two very long

ftrait Hairs iffuing from the Tail. They are{feen, he fays, flying

CO= near the Surface of the Water, abont Mid{ummer, for three fuc-

ceeding Days, but no longer in one Seafon. They eat nothing ; {
and their only Bufinefs is to generate, and drop:their Eggs
upon the Water: which Eggs, finking to the Bottom pro-

:I’]at duce a Kind of #orms or Maggots, that foon hellow them-

felves Cavities in the Clay, where they abide three Years; i

e growing each Year about an Inch in Length. When the
ay: Form is come to its full Growth, itrifes to the Surface, about
req- fix o’Clock in an Evening: lays its Eggs,and dies about ten
¢ ©'Clock the fame Night.

B O I'm forprized that Swammerpam fhoold fay, the Life
1011, of this Creature is no more than five Hours, when ‘his own
like _ Account plainly proves that it really lives three Nears : for
h it is certainly as much alive in the #rm-State, as when af-
- terwards it becomes a Fly. Truth fhoild be every Body's
me Purfuit, and for the Sake thereof T have endeavoured to clear
1 up the general Miftake as to this Fly, which is frequently
2 produced, upon Swmamerpam’s Authority, as the moit
ar- remarkable Inftance we know of the Shortnels of Life.— But
nd tho' this Infeét happens:to live much longer thin was ima-

h ? gined, I make no Doubt, there are fome among the number- .
i) lefs Species of Beings, whofe natural Lives are as fhort as this

1ys, was fuppofed to be : fuch too are moft likely: to be found {9

amongi{t.the very minute Kinds. For as thofe exceeding fmall i

= Plants, invifible to the naked Eye, which compofe what we '
call Mou/dinefs, {pring up, bear Fruit, and dye in a few

Hours ; we may reafonably fuppofe, the Livesof fome ex- _

or ctedingly fmall duimals to be of as fhort a Duration. |

X 4 their
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306 Some reafonable Refleclions on

their own thinking, as other Creatures do,
where the fame Train of Ideas proceed more
flowly, and take up many Years,

As the Microfcape difcovers almoft every
Drop of Water, every Blade of Grafs, every
Leaf, Flower, and Grain fwvarming with In-
habitants; all of which enjoy not only Life
but Happinefs; a thinking Mind can  fcarce
forbear confidering that Part of the Scale of
Beings which defcends, from himfelf, to the
loweft of all fenfitive Creatures, and may
confequently be brought under his Exami-
nation .* © Amongft thefe, fome are raifed
{o little above dead Matter, that it is difficult
to determine whether they live or no: others
but one Step higher, have no other Senfe be-
fides Feeling and Tafte: fome again, have
the additional one of Hearing; others of
Smell, and others of Sight,

It is wonderful to obferve, by what a gra-
dual Progrefiion the World of Life advances
through a prodigious Variety of Species, be-
fore a Creature is formed that is compleat in
all its Senfes : and, even, amongft thefe, there
is fuch a different Degree of Perfe@ion in
the Senfes which one Animal enjoys be-
yond what appears in another, that tho’ the
Senfe in different Animals be diftinguifh’d

*® Vide Spafator, Numb. 519.

by
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Difcoveries made by the Micrufcupc. 307

by the fame common Denomination, it feems
almoft of a different Nature,  If;after this,
we look into the feveral inward Perfe&ions of
Cunning and Sagacity, or what we general-
ly call Inftin¢t, we find them rifing in the
fame Manner, imperceptibly, one above an-
other, and receiving additional Improvements
according to the Species in which theyare
implanted.

This Progrefs in Natare is {o very gradaal,
that the whole Chafm, from a Plant to a
Man, is filled up with divers Kinds of Crea-~
tures, rifing one over another by fuch a gen-
tle and eafy Afcent, that thelittle Traniitions
and Deviations from one Species to another
are almoft infenfible.  And the intermedi-
ate Space is fo well hufbanded and managed,
that there is fcarce a Degree of Perception
which does not appear in fome one Part of the
World of Life. Since then the Scale of Be-
ing advances by fuch regular Steps (o high as
Man, we may by Parity of Reafon fuppole,
that it ftill proceeds gradually upwards thro’
numberle(s' Orders of Beings 'of a fuperior
Nature tohim: as there is an infinitely great-
er Space and Room for different Degrees of
Perfection between the Supreme Being and
Man, than between Man and the moft de-
fpicable Infet.”

Mr. Lock’s Thoughts upon this Subject
are very curious :  That there thould, fays
1 e,

= —
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he, be more Species of intelligent Creatures
above us, thani there are of fenfible and
material below us, is probable tomé; from
hence; 'that in all the vifible and corporeal
World, we {ee no Chafm, no Gaps. All
quite down from us; the Defcent isby eafy
Stepsand a continued Series of Things, that
in.each.Remove differ very little one from
the other.. There are Fifhes that have
Wings, and are not Strangers to the air

Region : and there are fome Birds that are
Inhabitants of the Water, whofe Blood is
as cold as Fifh’s, and their Fleth fo like in
Tafte, that the Scrupulous are allowed
them on Fifh-Days, There are Animals
fo near a-kin to Birds and Beafts, that
they are in the Middle between both.
Amphibious Animals link the Terref-
trial and Aquatic: together: Seals live at
Sea and at Land, and Porpoifes have the
warm Blood and Entrails of a Hog: not
to mention what is confidently reported
of Mermaids or Sea-Men.——There are
fome Brutes that feem to have as much
Knowledge and Reafon as fome that are
called Men; and the Animal and Vege-
table Kingdoms are {0 nearly joined, that
if you will take the loweft of one
and the higheft of the other, there will
fearce. be perceived any great Difference
between them. . And fo on till we come
“ to
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Ires | % to. the loweft and the moft inorganical
|

nd “Parts of Matter, we thall find every where
om | < that the feveral Species are linked together, ;
‘eal | “ and differ but in almoft infenfible Degrees. ]
All | ¢ And when we confider the infinite Power !
afy | ¢ .and Wifdom of the Maker, we have Rea- |
hat “ fon to think, that it is {uitable to the |
om ¢ magmﬁccnthmon}r of the Univerfe, and

ave ““ the great Defign and infinite Goodnefs of |
iry << the Archite@, that the Species of Creatures, |
are ‘¢ fhould alfo, bj’ gentle Degrees, afcend up- -

1is ‘¢ wards from us towards his infinite Perfec-

in “ tion; as we fee they gradually defcend

red “ from usdownwards. Which if it be pro-

als ‘« _bable, we have Reafon then to be perfua-

nat ‘ ded, that there are far more Species of

th. ‘< Creaturesabove us than there are beneath :

ef- “ we being in Degree of Perfection much

at “ more remote from the infinite Being of

he ¢ God, than we are from the loweft State

10t | ¢ of Being, or that which approaches neareft _
red | < to Nothing.” |
are |

ch | Every Creature is confined to a certain

we ' Meafure of Space, and its Obfervation ftinted

re- to a certain Number of Objeéts: but fome

1at move and a& in a Sphere of a wider Cir-

ne cumference than that of others, according ,
rili as they rife above one another in the Scale - |
ce of Exiftence. This Earth is the Spot ap- |
ne pointed for Man to dwell and act upan: he ‘|

to | 2 {tands ._
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a10  Some reafonable Reflections on

ftands foremoft of all the Creatures here, and
links together Intelligences and Brutes. The
Sphere of his bodily Action is limited, con-
fined, and narrow; but that of his Mind is
vaft, and extenfive beyond the Bounds of
Matter, Form’d for the Enjoyment of in-
telleCtual Pleafures, his Happinefs arifes from
his Knowledge ; and his Knowledge increafes
in Propottion as he difcovers and contemplates
the Variety, Order, Beauty, and Perfection
of the Works of Nature : whatever, there-
fore, can affift him in extending his Obfer-
vations, is to be valued, as in the fame Degree
cqnducive to his Happinefs,

What we know at prefent, even of things
the moft near and familiar to us, is fo little
in comparifon of what we know not, that
there remains a boundlefs Scope for our En-
quiries and Difcoveries; and every Step we
take, ferves to enlarge our Capacities, and
give us ftill more noble and juft Ideas of
the Power, Wifdom, and Goodnefs of the
Deity.

The Univerfe is fo full of Wonders, that
perhaps Eternity” alone can be fufficient to
furvey and admire them all: perhaps; too,
this delightful Employment may be one great
Part of the Felicity of the Blefled. When
the Soul fhall become divefted of Flefh, the
Pleafures of Senfe can be no more: and if, by

a Con-
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Difeoveries made: by the Microfcope. 311

a continued Habit, any Longings after them
fhall hang about it, fuch Longings muft create

propnrtmnabla D::grr:r:: of Wretchednefs, as

they can never poffibly be gratified, But if
its principal Delight ﬁas been in the Con-
templation of the Beauties of the Creation,
and the Adoration of their Almighty Author,
it foars, when difembodied, into the celeftial
Rf:gmns duely prepared for the full Enjoy-
ment of intellectual Happinefs.

To THEE, eternal felf-exifting CReaTOR
of ‘the UniversE! whofe Will is Nature’s
Law! Omnifcient, Omniprefent, All-Boun-
tiful and (}1:11::10115 ! To Tuee be paid, by
all thy CreaTures, Thankigiving and
Adomtmn till Time fhall be no more!
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o OF the Mufcular Fibres of Avinals,

Mr. LeeuwenHoEK fays, each Mufculer
ire is compoled of many fmaller Filaments
Fibrils; which, however minute, he could
inly diftinguith to be vafenlar: for, if
cut acrofs their Length, the Light ap-
ired through the Mouths of the Vefiils ;
1 if he eut them ever fo little ol
[Light was to be feen . He four
it each Fibril is invefted with a # minute

b ich e o

oblerved
i Whale ;

The Wellcome Library
&

a Moufe
hole of an
are not
ence he
of Ani-
er or lefs

I'

Leguw. Are,

Thefe

OF the Muftular Fibres of Animals. 141

Thefe flefby Fibres appear through their
whole Length encompafled with circular
Wrinkles. If a Thread were twifted about
a fine Needle in a Screw-like Form, with
ipiral Circumvolutions, {o that each Thread
be diftant from another the Diameter of the
Needle, it would naturally reprefent the
Manner of thefe circular Twiftings. And
this Difpofition is wonderfully contrived for
the ready Diffenfisn or Contradtion of the
Fibres: foras a Cord will be diftended ot
contrafted guicker, or flower, in proportion
to its Length, the fame muft alfo be the
Cafe in Arimal Fibres; and, therefore, on
thefe Principles we may calculate how much
more nimbly the Leg of a Moufe can move
than the Leg of an Ox.

The Method of viewing the Muftular
Fibres is, to cut carefully, and with a very
fharp Razor or Pen-knife, a Slice of dryed
Fleth or Fifh, as thin as peffible. Lay it
on a Piece of Glafs, and moiften it with
warm Water; which, drying foon away,
will leave the Veflels open and dittinguith-
able.-—---It is oblervable that the Fibres of
Fifh are larger than thofe of Flefh.

That the Mufenlar Fibresare vafcolar, or
made up of little hollow Vefiels, is fuppofed
by Marricu1us, BoRELLI, GORTER, our
ewn Countryman Mr. Hooxe, who fays,

L 2z they




