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vi IDIE D 1 CoALT 1 0N,

of all knowledge. By fcience truth is
advanced; and of DiviNe TrutH Kings

are the reprefentatives.

The work which I have now the honour
to prefent to YOUR MAJESTY, calls the
ntter‘:éiou of the reader to thofe laws of
Divine order by which the univerfe is
governed and fupported: in it we find
that the minuteft beings fhare in the pro-
tection, and triumph in the bounty of  the
Sovereign of all things: that the infinitely
fmall manifeft to the aftonifhed eye the
fame proportion, regularity, and defign,
which are confpicuous to the unaflifted
fight in the larger parts of creation. By

finding
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PEDTOATIORN il

finding all’ things formed in beauty, and
produced for ufe, the mind is raifed from
the fleeting and evanefcent appearances off
matter to contemplate the permanent prin-
ciples of truth, and acknowledge that the
whole proceeds from the wifdom that

originates in love.

"It was by YOUR MAJESTY’s goodnefs
and gracious patronage that I was firft indu-
ced to undertake a defcription of mathema-
tical and philofophical inftruments, that I
might thereby facilitate the attainment of
thofe {ciences that are conneted with them, |
and by fhewing what was already obtained,
excite emulation, and quicken invention.

It







PR ETCRE AL G

YN the prefice to my Essavs on Eisctaicity AND

Macnerisw, 1 informed the public that it was my
ntention to publifh, from time to time, cffays deferibing the con~
firuétion and explaining the ufe of mathematical and philofophi-
cal inflruments, in their prefent flate of improvement.
swork will, 1 hope, be confidered as a performance of my promilt,
fo far as relates to the fubjeét here treated of.

o

The firft chapter contains a fhort hiflory of the invention and
improvements that have been made on the microfcope, and
Father Torre's method of making his celebrated glafs globules.
The fecond treats of vifion, in which I have endeavoured (0 ex-
plain, in a familiar manner, the reafon of thofe advantages which
are obtained by the ufe of magnifying lenfes; but as the reader is
fuppofed to be unacquainted with the elements of this cience, fo
many intermediate ideas have been neceffarly omitted, as muft
in fome degree leffen the force, and weaken the perception of the
eruths intended to be inculcated: to'have given thefe would have
required a treatife on optics. §

bd In
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In the third chapter, the moft improved microfcopes, and fome
others which are in_ general ufe, are particularly deferibed ; no-
‘pains have been fpared to leffen the difficulty of obfervation, and
remove obfeurity from defeription ; the relative advantages of
each inflrument are briefly pointed out, to enable the reader to
felett that which is beft adapted to his purfuits. The method of
preparing different objeéls for obfervation, and the cautions
neceffary to be obferved in the ufe of the microfcope, are the
fubjeét of the fourth chapter. .

When I firt undertook the prefent ¢ffays, T had confined my-
felf 10 a re-publication of my father’s work, entitled, Microgra-
phia HWflrata; but I foon found that both his and Mr. Baker's
wradis on the microfcope were very imperfe@. Natural hiflory
‘had not been fo much cultivated at the period when they wrote,
as it is in the prefent day. To the want of that information
which is now eafily obtained, we may, with propriety, impute
their errors and imperfeéiions. 1 have endeavoured 10 remedy
their defets, by arranging the fubje@ls in fyllematic order, and
by introducing the microfcopic reader to the fyflem of Linnzus,
as far as relates to infe@ls : by this he will leam to difcriminate
one infect from another, to charaflerize their different parts, and
thus be better enabled to gonvey inflruélion to_ others, and to
avoid error himfelf.

As the transformations which infeéls undergo, conflitute a prin~
cipal branch of their hiftory, and fumifh many objeéis for

. the microfcope, I have given a very ample defcription of them;
the more fo, s many microfcopic writers, by notconfidering
thefe changes with attention, have fallen intoa varicty of miflakes.
Here
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Prerace A

Here I intended to flop 3 but the charms of natwral hiflory are fo
feducing, that 1 was led on o deferibe the peculiar and
friking marks in the @conomy of thefe liule creatures, And
fhould the purchafer of thefe elliys receive as much pleafure in
reading this part as 1 did in compiling it ; fhould it induce him
to ftudy this branch of nature nay, fhould it only lead him to
vead the flupendous wwork of the moft excellent Swammerdam,
he will have no reafon to regret his purchafe, and one of my
wvarmeft wifhes in compiling it will be gratificd.

Tn the next chapter I have endeavoured to give the reader fome
idea of Mr. Lyonets * anatomical and microfcopical defcription
of the coffus, or caterpillar of the willow.” As this book is buc
ittle known in our country, T thought that a fpecimen of the in-
defatigable labour of this patient and humane anatomift would be
acceptable 1o all lovers of the microfcope ; and I have, therefore,
appropriated a plate, which, while it fhews what may be cffe@led
when microfcopic obfervation is accompanied by patience and
induflry, difplays alfo the wonderful organization of this infeét.
This is followed by a defeription of many mifcellaneous objets;
objets, of which no idea could be formed without the affiflance
of glafles.

To deferibe the frefhwater polype, or hydra; to givea fhort
hiftory of the difcovery of thefe curious animals, and fome ac-
count of their fingular propertics, s the bufinefs of the fucceed-
ing chapter. The properties of thefe animals dinary
that they were confidered at firl. to be as contrary o the common,

* courfe of nature, as they rcally were to the reccived opinions of

animal life. Indeed, who can even now contemplate, without
aftonifh-
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allonifhment, animals that multiply by flips and fhoots like a
plant, that may be graficd together as one tree 1o another, that
smay be turned infide out like a glove, and yet live, at, and per-

form all the various fanétions of their little fpheres.  As nearly
allied to thefe, the chapter finifhes with an account of thofc vor-
ticellze which have been enumerated by Linnzus. It has been my
endeavour to diffipate confufion, by the introdugtion of order, to
difpofe into method, and felett under proper heads the fubfiance
of all that is known relative to thefe litle creatures, and in the
compafs of a few pages to give the reader the information that is
difperfed through volumes.

From the hydree and vorticell it was natural to proceed to the
animalcula. which are to be found in vegetable infufions.
Microfcopic beings, that feem as it were to border on the infinitcly
Simall, that leave no fpace deflitute of inhabitants, and are of
greater importance in the immenfe fcale of beings than our con-
trafled imagination can conceive, yet fmall as they are, each of
them poffefles all that beauty and proportion of organized texture
which is neceffary to it's well being, and fuited to the happinefs it
is called forth to cnjoy. I haye pointed out the decided
charaéters which fix them in the fcale of animal life, charatters
that it is prefumed are a full confutation of the fanciful theories of
Necdham and Buffon. A fhort account of thice hundied and
feventy-nine of thefe minute beings is then given, agrecable to the
fyflem of the laborious Muller,# enlarging confiderably his def-
eription of thofc animalcula that are molt cafily met with, better
known, and confequently more interefling to the generality of
readers.

The

* Muller, Animalcula Infufori..
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The confizalion of timber, and the difpofiton of is com-
ponent pats,as fn by the microlcope, s the fubjedl of thenext
Chspter; a fubjet confefedly obleure.  With whac degree of
fons. s atiempt has been profecuted, muft be left to the
judgment of the reader. | Thebbef reatife on this part of vegeta-
e hat of M. Dubamel du Monceaus ¢ fur Ja Phyfique des
bres  If cither my time, or fuationin lfe, would hae per-
e it, 1 hould have followed his plan; but being confined o
Tafnely, ‘and to London, 1 can only recommend it (© thofe
s of the works of the Almighty, who live in the country, to
purfue this important branch of natural hiftory. There is no
bt but that new views of the operations in nature, and of the
iom with which all things are contrived, would amply repay
‘he Libou ofinveligation, Every part of the vegetable ing.
o 15 sich in microfcopic beauties, from the flielicl tree of the.
forelt, from the cedar of Lebanon, to the lovlie mofs, and the
yffop that fpringeth out of the wall all confpiring 1 fay how
o ich 5 id From he natural fight of man, how lde can be
Ynown il it reccives afillance, and is bencfited by adventitious
aid.

From the wonderful organization of animals, and e curious
xtuve of vegetsbles, we.proceedto the mineral kingdor, and
e ensfory view of the configuration of fats and faline fub-
e exbibiting a few fpecimens of the beauiful order in
which ey arange themfelves under the eye, afier having been
feparated by diffolution: every fpecies working a5 it were upon
 iffrent plan, and producing cubes, pyramids, hexegonh °%

fome:

VVA.BHSC



xiv Preracae

fome other figure peculiar to_itfelf, with a conflant regularicy
amidit boundlefs variety.

Though all nature teems yith objedls for the microfcopic ob-
ferver, yet fuch is the indolence of the human mind, or fuch ics
inattention 1o what is obvious, that among the purchafers of mi.
exoftopes many have complained that they knew not what fub-
jetls t0 apply to their inflrument, or where to find obje@s for
examination. To obviate this complaint, a- catalogue is here
given, which is interfperfed with the defeription of a few infedts,
and other obje@s, which could not be conveniently introduced in
the foregoing chapters. By this catalogue it is hoped that the
ufe of the microfcope will be extended, and the path of obferva.
tion facilitated.

To avoid the faftdious parade of quotation, and the charge of
plagiarifin, Lhave fubjoined to this preface a Jil of the authors
Ihave confilied. As my extradts were made at very diflant
periods, it would have been impoflible for me to remember to
whom I'was indebted for every new fagl, or ingenious obferva-
tion. Tt may, however, be neceffary to inform the reader, that

* Mr. Marfham gave me the Linnaan names for the infeéls which
are deferibed in this work,

‘The plates were drawnand engraved with a view to be folded
up with the work ; but asitis the opinion of many of my friends
that they would, by this means, be mterially injured, I have
beenadvifed to have them fitched in firong blue paper, and leave
it t0 the purchafer to difpofe of them to his own mind.

4 ALt
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ADVERTISEMENT.
Lately publified, in one Folune, Svo. Price SixaShillings, in Boards,
AN ESSAY oy’ ELECTRICITY;

Explning the Theory and Pradtice of that UReful Scince 3 and the Mode of
2pplyingic to Medical Purpofes.—To which is added

Ax ESSAY ox MAGNETISM
The Third Edition, Coredled and Enlarged.

By GEORGE ADAMS,
Mathematical Tnftrument Maker to His Majefly, and Optician to His
Royal Highaefs the Prince of Wales.

Printed for, and Publified by the Author, No. 6o, FleetSireet.

———

Speedily will be. publibedy by the Jame Autbor,
ASTRONOMICAL axp GEOGRAPHICAL ESSAYS:
CONTAINING

1 An Introdudion to Aftrosomy.
Ts e U2 the Glabes, in which the various Conflrudtons at prefeat
Ufe of will be deferibed and cxplained.
1L The Derm,m.. and Ufe of the Amilary Sphee, Dr. Long’s Sphere, the
e Tellrian and other Tnfirumeats,defgned to facilcae the Study

s Ry 1 Googrghy.
2 Proparing
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Prepirig for the Prefy
GEOMETRICAL axp GRAPHICAL ESSAYS:
coNTAINING

T, A fele@ Set of Geometrcal Problems ; amongft thefe are fome very curiovs
ones for dividing Lines and Circles with Accuracy.

1. Aw=npmuf e T
of Drawing Inflsuments, and many other new ones for Geometrical
pu.pok,,

L. A Defeription of the Tnftruments ufed in furveying and levelling of Land.

1V. A Defeription of thofe Infiuments that have been contived, o afil the Arcit
in delineting with Accuracy, and in true Perfpodtve, the Ouline of a
Landlcap, Bulding,or any other Objet.

Afo Preparing for the Prefs,
ANy ESSAY on VISION,

So far as relates to the Ufe of Spelacles, pointing out the Criteis, by which
every Perfon may judge when the Ufe of them will be benical,
and how 10 chufe them withoutinjuing the Sght.
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Tt St . A UGS

0N (/T HE

M THOH RGO ESHCEOLP E.

CiEA A P I

A Concise History of THE INVENTION AND DiPROVE-
MENTS WHICH HAVE BEEN MADE UPON THE INSTRUMENT
CALLED 4 MICROSCOPE.

e generally fuppoled, that microfcopes were invented
about the year 1680, a period fuitful in difcoveries, a time
when the mind began to cmancipate itclf from thofe errors and
prejudices by which it had been t0o long enflaved, (o aflert ics
Rghs, extend its povers, and follow the paths which leud to
touth, The honor of the invention is claimed by the Italians

and the Dutch; the name of the inventor, however, is lo
probably the difeovery did not at firt appear fufficienty im-
ortant, to engage the attention of thofe men, who, by their
e, were able o cflablifh an opinion of s
merit

reputation in {c
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rebuilt a little farther off a fize bigger, and the number of them:
increafed at the fame time.

Thus they ‘continually enlarge their apartments, pull down,
repai, or re-build, according 1o thelr vants, with  degree of
fagacity, regularity, and forefight, not even imitated by any other
Kind of animals or infeéls.

“The nurferics are inclofed in chambers of elay, Tike thofe which
contain the provifions, but much larger. In the carly flae of the
el ehey are not bigger than an hazel-nut, but in great hily are
offen as large as a child' head of a year old.

The difpofition of the interior parts of thefe hill s very much
alike, except when fome infurmountable obflacle prevents; for
inflance, when the king and queen have been firt lodged near
the foot of a rock, or of a tree, they are certainly built out of the
ufual form, othervife pretty nearly according o the following
plan.

The royal chamber is ftuated at about a level with the furface
of the ground, at an cqual diftance from all the fides of the build-
ing, and dire@ly under the apex of the hill. Tt is on all fides,
both above and below, furrounded by what may be called the
royal apartments, which have only labourers ‘and foldiers in
them, and can be intended for no other purpofe than for thefe to
wait in, cither to guard or ferve their common father and mother,
on whofe fafety depends the happinefs, and, according to. the
negroes, even the exiflence of the whole community.

Thefe
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Thefe apartments compofe an intricate labyrinth, which cs-
tends a foot or more in diameter from the royal chamber on every
fide. Here the nurferies and magazines of provifions begin, and
being feparated by fimall empty chambers and gallerics, which go
round them, or communicate from one to the other, are contintied
on all fides to the outward fhell, and reach up within it two-thirds
or three-fourths of ivs height, leaving an open area in the middlc
under the dome, which very much refembles the nave of an old
cathedral s this is furrounded by three or four very large gothic-
fhaped arches, which are fometimes two or three feet high next
the front of the area, but diminifh very rapidly as they recede
from thence, like the arches of aifles in perfpective, and are foon
Toft among the innumerable chambers and nurferies bebind them.

ATl thef chambers, and the pallages leading to and from them,
Being arched, they help to fupport one another; and while the
interior large arches prevent them falling into the center, and
keep the area open, the exterior building fupports them on the
outlide.

“There are, comparatively fpeaking, few openings into the great
area, and they for the moft part feem intended only to admit that
genial warmth into the nurferics which the dome collcéis.

The interior building, or affemblage of nurferies, chambers,
&e. has a flattifh top, or roof, without any perforation, which
would keep the apartments below diy, in cafe through accident
the dome fhiould reccive any injury, and let in water; and it is
never exaélly flat and aniform, becaufe they are always adding to-
it by building more chambers and nurferies ;- fo that the diifi
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