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RIGHT HONOURABLE

‘The Earl e::sf Cardigan.

My LORD,

E EIS Grace the late Duke of
; MonTacu, (whofeName muft

be ever dear toall that knew him) was
pleafed to honour, with his particular
Notice, the Experiments and Obferva-
tionsdefcribed in the fo[lowid:r Sheets,
and frequently ex :prefled his Defire of
hay ving them made public: and as your
LOldﬁth feemed no lefs to admire
thele wondcrfuiOgc::&tion sof Nature,
I take the Libe erty to requeft your
Acceptance of a Work, whofe No-

| A 3 Velt}i?




vi DEDICATION.
velty and Variety will, I hope, yield
you, fome Fntertainment, at the fame
Time it affords me the defirable Op-
portunity of profefling my moft hum-
ble Refpect.

The Firfk Part of this Treatife dif-
covers in the Particles of Matter com-
pofing Salts and faline Subftances,
Properties whofec amazing Effedts
would furpafs all human Belief or
Conception, were we not convinced
of their Truth by the ftrongeft ocular
Demonftration. That beautiful Or-
der in which they arrange them{elves
and come together under the Eye,
after being {eparated and fet at Li-
berty by Diflolution, is here defcrib-
ed and fhewn.———Did they amongft
them all compofe but one Kind of
Figure, however fimple, with Con-

tancy andR egularity, we fhould de-
13 clare



DEDICATION. vii
clare it wonderful : What muft we
then fay, when we {fee every Species
working as it were on a different
Plan, producing Cubes, Rhombs,
Pyramids, Pentagons, Hexagons, Oc-
tagons, or fome other curious Figures
peculiar to itfelf ; or compofing a
Variety of Ramifications, Lines, and
Angles, with a greater Mathematical
Exa&nefs than the moft fkilful Hand
could draw them ?

Senfible of my own Ignorance, I
pretend not to account how this is
done : all I know is, that Chance or
Accident cannot poflibly produce
Conftancy and Order, nor inert Mat-
ter give A&ivity and Diredion to it-
felf. When thercfore thefe Particles
of Salts are feen to move in Rank and
File, obedient to unalterable Laws,
and compofe regular and determined

A 4 Figures,
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Fjgjurcs, we muft recur to that Al-
mighty Wildom and Power which
plauned out the Syftem of Nature,

-

dire@s the Courfes of the Heavens,
and governs the whole Univerfe.
The Experiments here delcribed,
and which the Reader is inflruéed to
make, muft I think generally enter-
tain ; but merely to entertain, is,
T hope, the leaft of their Worth.
'Iiey nay poflibly lead” to the
Knowledge of what paffes in the

"
]

. f‘ .
Formation of Gems, ;.1131 the moft
A ]
beautiful mineral Produ&ions: And
as every new Dilcovery is an Encou-
her P

Iac-'mncnt to farther Difquifition, the
T

_\.-x

nts heregiven may perhaps fet abler
}-étads at W cz'h to impreve Art on the
Principles of Nature. Examinations
by the Microfcope, in the Manner
here dire@ed, may likewile be em-
ployed to afcertain the Truth and
Purity
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Purity of many fimple Subftances and
'Compoﬁrions made ufe of in Medi-
cine, and dete& Fraud and Impofi~
tioti.

The ‘minute living Animals exhi-
‘bited in the Second Part of this Work,
will excite a confiderate Mind to ad-
mire in how fmall a Compals Life
can be contained, what varieus Or-
gans it can aéuate, and by what dif-
ferent Means it can fubfift. They
will alfo fhew that the Hand which
made them is not confined to Size or
Form; and that it has not been
wanting to beftow on Creatures al-
moft invifible, and feemingly incon-
fiderable, every Member and Faculty
convenient to their Happinefs.—But
this is an endlefs Subje&, with which
I fhall detain you no longer, than to
obferve, that were there wanting

Proofs
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Proofs of a Deiry, they might here
| I think be found in great Abund-
ance.
Your Lordfhip’s great Condefcen-~
fion and Goodnefs, in honouring this
Work and its Author with your Pa-
tronage, muft always be remembered
and acknowledged with the utmoft
Gratitude, by,

LV
J.\V.ly Lorp 3
Your Lordfhip’s much Obliged
and moft Obedient

:
Humble Servant,

Henry Baker,

PREFACE,



PREFACE

YF I8 hoped the Book wow publifbed will

be accepted favourably by the Curious, and
particularly by thofe acquainted with the Ufes
of the Microfcope, as it opens to their View
an almoff inexbauflible Store of Objecls for that
Infbrument ; and many who are Strangers to
it, may, tis likewife boped, be excited by what
they read bere, to lend fome Attention to fuch
¢f Nature's wonderful Produlions as cannot
be known without it. The carneff Wifb and
Defire of the Author is, that oll People would
Jee with their own Eyes, and determine by their
own  fudgment; wmeither rafbly difbelieving
what is here related becaufe it may feem

Jurprizing




xii PRETFACE.
Surprizing, nor lazily giving it Credit on bis
bare Word without malking Experiments theu=

ﬁl-ve’.u

As many of both Sexes, who bave not bad
the Advantage of a learned Education, are
notwithflanding greatly defircus of Kuowledge ;
for the Sake of fuch, this Treatife is written
in Terms moft eafy to be underflood; and a
Short Account of the feveral Sulfiances bere
examined is given far their Information.

He begs Pardon of the Phyficians and Che-
wifts, for encroaching now and then on ther
Province, in the Courfe of the following Ob-
[ervations and Remarks; and bopes they will
generoufly excufe any Miftakes be may bave
Sallen into, as be is neither Plyfician nor Che-

s o . Y -3 ~ .
mift. Thofe too who are themfelves well ac-

quainted awith the Subjedts bere defcribed, will
siot, be bopes, be difpleafed at bis endeavourmg
to inflruél fuch as know them nof.

He acknowledges bis Ob igations to many

ingenious Fricends, wha - bave jfavoured bim

WiLR




PREFACE. xiil
with their Obfervations from Time to Time,
Jeveral of which are wnferted in this Works
and fhall always be thankful to any Gentlenan
who will fend bim an Accownt of whatever be
Ehinks remarkable.

CoNTENTS







ConTENTs of the CHAPTERS,

PART the FIRST.

HAP.1. Concerming the Configuration
and Cryftals of Salts and faline Sub-
ftances, page I

Chap. II. The Method of preparing Salts and

{aline Subftances, for the viewing their Con-

figurations, 10
Chap. I1I. OF Salts in general, 16
Chap. IV. Of Dyffolution, 19
Chap. V. Of Cryflalization, 21

Chap. VI. Directions for making a Colle@ion
¢f the Solutions of Salts and faline Sub-
ftances, and preferving  them always i
Readinefs to be "examined by the Micro-
Icope, 32

Chap, VII. 4 general Explanation of the
?i[zzfes, with fome farther Thoughts on the
‘(dry{’cals and Configurations of Salts, 37

Chap, VIII, Of Gem Salt, Spring Salt, and
Sea Salt,

50
Chap. IX. Nitre or Sals Petre, 62
Cha.‘p. X. Of Vitriol in General, 75

Chap,




%vi ConTeNTs of the CHAPTERS,
Chap. XI. Blue Vitriol, p: 76
Chap. XII. Green Vitrioly or Englifb Gof [Jr’-o

7asy 84
Chap. X111, W hite Vitriol, 38
Chap. X1V. Diftilled Ver digreafe, 03
C‘mp XV. Alum, g0

Chap. XV1. Borax, 106
Chap. XVII. Salt Ammoniacy 109

Chap. XVIII. Salt oj Lead, 114
Chap. X1X. Salt of Tin, 117
Chap. XX. Ens Veneris, i19
Chap. XXI. Flowers of Antimonys 122
Chap. XXII. Gorrofive Sublimate, and Arfe=

2IC, i2¢
Chap. XX, Sal of Amber, , 138
Chap. XXIV. Sca arboraugh Salt, 147

Chap. XXV. Chelteni .S,z/f', 149
Chap. XXVI. Epfon: Salt, 150

hap. X\\ IL. b;:f Polychreftumy 152
Chap. XX 111, Glauber's Salt, 153
Chap. X\”{ Salt of Tartar 156

= . 4 ~
Chap. XXX. Tartar f,u'u.'-,'.’a;rc;‘., 158
i DEk I, 1Go

JRY o (Pt |
f Gamoriities 162




CoNTENTS of the CHAPTERS., XVii

Chap. XXXV, Salt of Fennel, p. 166
Chap. XXXVI. Salf of Buckthborn, 167
Ci“—p }’(_VZXY»TH Salt of Ber: f';:"'“:}’, 168
Chap. XXXVIIL Salt of szm‘rfhr, 170
Chap, ".Xu X1X, Salt of Peruvian Bark, 171
Chap. XL. & r/' F Liguorice, I72-
Ch Tp XLI1. Salt cf  Butcher's Broom, 173
Chgp X1.I1. Salr of ?..’-’_m;,g-um,f,f 175
Chap. XLIII, Salt of Tobacceo, 176
Chap. XLIV. Salt of Carduus, 178
Chap. XLV. Szt of Lavender, 178
Chap, }xLVI Salt of Mugwort, 179
Chap VII. Sait of Haritfborn, 180
Clmg. XLVIH Salt OfU “ine, 181
Chap. XLIX. Salz of Millepedes, 183
Chap. L. Rbeum, 184
Chap. LI. Of Gampbire, 188
Chap. LII. Of Manna, 189
Chap. LIII. Concerning the Vegetation of

Metals, 191
Chap. LIV. Of #he Refufcitation gfl’lantsé

20

Chap. LV, M; ifcellaneons Qbfervations on Salts,

&e, 212

Vor. II. a PART




xviii CoNTENTS of the CrarTERS.
PART the SECON D.

P HAP. 1. {,f the Harr=like Infeét, P23

3

2

@ A Chap. II. Of the Out- /i’!:.w!:- 24K

/

C}.iai,\a. Il!. _E( A7 A l:.lﬂ:\.. ]J'—U j"fq‘l' LS 5 2 4.

C}l«.lf’ I&[ _nif.ﬁ l.’; r.) :'.'f?[n,tjy frf f-.n 11y 25

Chap. V. Of the Pr f;’f.ff, 20¢

nap. V1. e I" neeier, or .'TJ 1€E —t-n-'hf-’u by
Cl I VI Oz he T o7, ]

266

Chap. VII. Different -Kinds of Wheel Ani-

Hals, 202

Chap. VIII. dumimalcules wwith  Shells
W beels,

Chap. 1X. The Water Flea with bfanched
Floyns,

ny

ed Polype
;

G 4

7 o 4 o R S TR oo I A
Chan. X. T he Bell-filower Anunal, ol
Pe A

b B Y I ¥ Ty

Chap. X1. Satyr, 14

i o o
W A o fe b b Sl f e T Ml
(_-1.:2111. AN LRITEY A ‘;,ri'u'ff_; LANEIBALS Aeferived,
210

J
./ A2
L2l 222
Jmall Fre f‘“ Fate;
=y ] g et N " oA
hf'z/);..‘ Animalcules adaber g o .'.,Ju:f, 3:-1_

5; }jji’_‘._ e f..»'-" clilering Polvbes

ey & bl

L9 |

Ly L
§i¥
Q0

By AL AT ' A N, e A %
Chap., XVI. The Mulberry Iny




CoNTENTS of the CaaPTERs.,  xix
Chap. XVIIL. 75 Pipe Animal, P 349
Chap. XVIIL. TheWater Hog-Loufe, ar Sow,

35%
Chap. XIX. Of the Frefb-Water S quille, 356
Cilap. XX. The /}f’f/!’fu’uf I.?_i’ﬁ-‘ﬂ 9 36 3
Chap. XXI. An Infect with F ifh-like Fins,

304
Chap. XXII. 4 Infeit with Net-like Arms,

366
Chap. XXIII. Infeéts found on the Bark of

the A, 371

Chap., XX1V. 7% Loufé of the Carp, = 374

Chap. XXV. The Loufe of the Banflickle or
Prickle-back, 377

Chap. XX VL., The long-fuoute Squills, 378
Chap.. XXVIL. 4 Letrer Jfrom a Friend
cont Ls;f':zf;'ug Mmany curious I\/f.Ti:;rofL‘opicnl Ob-
{irvations, 280
Chap., XXVIII. Of luminous Water Infeéts,

: 399
Chap. XXIX, 7% Loufe of the Bar, 406

Chap, XXX, Qbfervations on a large Spider,
409

Chap, XXXI. Mifeellaneous Obfervations, 41 5
;.f f_h*r:m;,f:f of @ new conftruéted Micro-
ufed in the jbrcgaz}zg Experiments, 422
Remarks

fcope




xx  ConTenTS of the CHAPTERS.

Pemarks on a I\‘ficz‘ﬂ:}*f"" £ be (?Pp"m. to
Double \,Jmpaund Microfcopes. By Mar-
7; I R, AS p. 426
A Defcription of Mr. Lecuwenhoek’s Micro-
fcopes, 2
Direftions for ma

0

tin Folke §, £

2 Jled £ arnvr I
Z HIUre Ol "“]‘_)' LYiEa

EMPLOY-




-!}anu'k?-un S-S -Lm n.w 20800 eg0-Ytc0m ';cm l:':coeﬁt-cm ,.E-M»:-

*ﬂ‘#*'&#*#ﬂ#**##**%*&%#*w‘

23 ﬂ—-u sese-}1+ss0a: n-m:n ,”_: eaeo-u 10006 G303 m-m-t! cos St-ere0-TE iy Wﬁ m':t"

EMPLOYMENT

FOR THE

MicroscorE, &c.

CHA PR

Concerning the CONFIGURATIONS and
CrysTAaLs of SALTS and SALINE
SUBSTANCES.

F"fz;’;:jS I wifth nothing more hearn]y

%

i%, Vo than the real Advancement of ufe-
W_gd ful hnowled:c by difcovering, as
far as poﬁb‘= the Cperatmus of
1\8t1*re in the Formation of Bodies, and
their Efe@s on one another : and as the
moft ' reafonable Way of accounting for
their Effe&s muft arife from a L,licwerv
and Confideration of the Figure, Size,
.‘jclidit}-, Weight, and Motion, of .their
Vor. II B con=




2 Configurations and Cryftals

conftituent Parts ; fince we do not, I think,
{fuppefe Body to act on Body by any other
Principles* : T have long imagined, that
if by an eafy and natural Separation of
fach their conftituent Parts, it were poffible
to know the comparative Size and Figure,
Solidity and Motion of the Particles com-
pounding Bodies, when fo feparated from
one another; and if we could alfo learn in
what Order and Figure they naturally come
together, and re-unite after fuch a Separa-
tion, it might lay a Foundation whereon
fome able Builder may eret a valuable
Superftructure.

With this View I have been making Ex-
periments, almoft continually, for above
ten Years paft, on a great Varicty of Sa-
line Bodies, Mineral, Vegetable and Ani-
mal, as well as many other Subftances,
both fimple and compound, whofc Parts
can be diffolved in Fluids, after a Method
which has never hitherto been defcribed by
any Auther, or practifed before myfelf by
any body that I have heard of. And tho’
I have found their original Particles undifco-
verable by any Microfcope, the Time I hope
has not been wholly mifemployed ; fince
I have been enabled, by the Help of that
Inftrument, to behold the amazing Order

* Unlefs the new-difcovered Properties of Eledricity be

imagined owing to fome Caufes we are no§ yet acquainted
with, :

and




of Salts and Saline Subffances. 3

and Regu]a:‘ity, wherewith, after being fe-
parated by Diffolution, they come togctb_er
and re-unite under the Eye, when put in
Action by certain Degrees of Heat, in Con-
figurations appropriated to each of them
refpetively, and with a Conftancy that is
furpriﬂng.

That particular Notice, wherewith the
Rovar Sociery was pleafed to honour
thofe Experiments 1, encouraged me to
profecute them with all the Care in my
Power, to minute down every remarkable
Circumftance in the Procels, and to make
faithful Drawings of each Configuration.

Much has been already publithed by fe-
veral curious Gbfervers concerning the Cry/[-
talizations and regular Figures of Salts,
and none I hope will imagine I am hereby
endeavouring to deprive them either of their
Difcoveries or their due Praife, But [ pre-

T After many repeated Examinations of Salts and Saline’
Subfances by the Help of Glailes, in the Winter of the Year
1743, 1 had the Honour twice of entertaining the Rovarn

OCLETY with a View of their Configurations, which were
then thought o extraordinary, that very many of that jllul-
trious Body came often afierwards to fee them more at Lei-
fure at my Lodgings; and in the Year 1744, Sir Haxs

LOAXE, Barr. late Prefident of that Society, was pleafed,
at the Recommendation of his worthy Succeffor Ma RTIN
Forkss, Efg; and of the Ceuneil of the faid Society, to
beflow on me the Medal of Gold, annually prefented (as
the Do.nation of 8ir Gobrrey CorLEy, Bart. of which Sir
Haws is the only farviving Truftee) to whomfeever of their
Members fhall be deemed to have produced the mok extra-
ordinary Difcovery during the whole Year.

2 {fume




4 Configurations and Cryfials

fume my Experiments go a great deal far-
ther, both as to the Mumer of Examina-
tion, 9nd the Variety of Subjeéts examined :
for by the Afliftance of Heat, which in a
greater or lefs Degree is perhaps a conftant
Agent in all the Operations of Nature,
very different Configurations and Effeéts are
produced than what can be caufed without
it, and our Information is ther reby rendered
much more compleat and p“rfcél'

To give one fingle Inftance of this, which
takes place anailv in moft other Subjects :
The Cryftals of Alum are well known, and
their Figures (when a Solution of it is per-
mitted to cryitalize quietly and of itfelf)
have been tr mh defcribed and plﬂurcd bv
others to be oftzédra, confi fting of hLYangu—
lar, triangular, and quadrangular Planes :
but nobody I believe has before difcover'd,
at leaft nobody hitherto has informed ths
World, that the Particles of Alum, when
eparated by Diﬁb]ution, and excited te
Action by a certain 'Degree of Heat, fo
arrange themfelves as to compofe regular
and delightful Star-like Figures of different
Sizes, many whereof have long ftreaming
Tails, and refc.mble Comets : that it thoots
forth in fome Places Figures like Palifadoes,
and 1n others an almoft infinite Number
of parallel Lines, moft exquifitely ftrait,
exact and' fine; fome crofiing others at
right Angles, and ¢ compofing an Appearance

1 beyond
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beyond Defcription beautiful. Fide Plare 111,
No. I Indeed the Prodution of the Star-
like Figures depends on a certain Nicety in
the Heat continued for a certain Time,
which one is not always fure to hirt precife-
ly; and therefore, though they appear very
frequently, they are not quite fo conftant
in every Trial as its other Configurations ;
but T doubt not Practice and Obfervation
will render them fo in Time.

I muft beg leave to call thefe: Arrange-
ments of the Particles by the Name of
Configurations, thereby to diftinguifh them
from the Cryflalizations mentioned by
others, whereto they bear little or no Re-
temblance. Cryftalizations feem produced
by a Tendeney or Attraction of the Saliné
Particles towards certain Points, about which
they combine in regular and determin’d
Forms, according to their refpe@ive Kinds,
Configurations owe their Shapes moft pro-
bably to different Fits of Repulfion and
Attraction, (thofe two wonderful' Princis
ples which occafion moft of the Changes
in Nature) taking place at certain Intervals
and in certain Proportions, and operating
according to Rules that are conflant and
uniform, though little known to us at
prefent.  Or if, to make the Subjet un-
derftood * the better, 1 may be p-ermittcd
to fetch a Comparifon from a common
Suppolition, without examining whether it

B3 be




6 Configurations and Cryflals

be true or falfe, Cryftalization is like the
retiring of the 8ap into the Roots of Trees
at the Approach of Winter, where during
the cold Seafon it remains dormant and
unactive : Configuration refembles what re-
fults from the Expanfion of the fame Sap
at the Return of Spring, when excited to
Action by theSun’s genial Warmth, it puthes
every Way, exerts its vegetative Force,
and becomes productive of Buds, Leaves,
Branches, Bloffoms and Fruits. But the
Drawings of one and the other compared
together and confidered, will render this
Difference more mntelligible than all the
Words in Language.

The beautiful Regularity and Order al-
ways obfervable in the Works of Nature,
are no where more evident than in the
Experiments I am mentioning ; where the
invifible Particles of Matter, though difu-
nited by 2 Menftruum, and removed to Djf{-
tances from each other, are no fooner ex-
cited to Action than they mutually afiift
one another to compofe Figures peculiar
to their feveral Kinds, with as much Cer-
tainty and Uniformity as Seeds of the fame
Plant produce Plants like one another, not
indeed precifely as to the Number or Po-
fition of their Branches, Leaves or Flowers,
but in the general Growth and Fathion,
and thof€ other Particularities whereby each
Species is diftinguithed,

Our
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Our Eyes are continually accuftomed to
fee the Produétions of Nature when finifh-
ed, or brought a confiderable Way to-
wards it; and what contemplative Man
can behold them without Admiration and
Delight! but in thefe Experiments we are
enabled, by the Affiftance of Glafles, to view
her aGually at Work, forming under our
Eyes, and in a few Minutes, Bodies {o ex»
quifitely beautiful that nothing but fecing
can give any juft Idea of them; and that
too with fuch a Variety, as to the Plan
and Fafhion of each Kind, as is abfolutely
unconceivable.

Defcriptions of - the Subjeés here treated
of would be unintelligible without the Af-
fiftance of Drawings. Drawings therefore
have been made, and Copper Plates en-
graven, at no {mall Expence, of the diffe-
rent Configurations hereafter -mentioned :
which, though greatly deficient in Beauty
and Regularity, if compared with the Ori-
ginals, and only pretending to give fuch a ge-
neral Refemblance as may.diftinguifh each
Kind from other, will ’tis hoped prove fa-
tisfattory to thofe who thall pleaie to re-
peat the Experiments after me: for how-
cver firange they may appear, they are
no fanciful Reprefentations produced by the
Strength of Imagination, nor ‘are they
taken haflily from one or two Trials, but
truely thew what generally prefented in

B4 great
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great Numbers of repeated Obfervations.
Their Figures are indeed fo extraordinary,
that T thould not dare to have laid them
before any body, much lefs to have pub-
lithed them, were there not' many Gen-
tlemen of unexceptionable Credit who are
living Witnefles of their Truth, and was I
not alfo able, almoft at any Time, to pro-
duce Configurations like thofe they were
taken from.

Thefe conftant and regular Workings of
Nature, which the Microfcopc difcovers,
may poflibly conduét us a Step farther in-
to her Recefles, and aflift us to judge of
Caufes and Effeéts in many Cafes where
at’ profent ‘we are greatly at a Lofs, fince
accotding to' Dr. WWosdward 4, * the Stea-
¢ dinefs and Conftancy of Nature in all its
4¢ Produ&@ilons, and in the Formation of all
¢ Bodics, happens from the Conftaneyof the
“ Procedure of the Agents that are infiru-
¢ mental to the Formation of thofe Bodies,
¢ and from the Unalterablenefs of the Cor-
¢ pufcles which ferve for conflituting and
¢ compofing of thofe Bodies.” And weare
told by the Rt. Rev. Author of Syrisf,
that: the ¢ Analogy, Cetiftanty and Uni-
¢ formity in the Phanomena or Appear-
¢ anoces of Nature are a Foundation for gene-
“ ral Rules: and thliefe are a Grammar for
¢¢ the Underftanding of Nattire, or the Series

Configurations and Cryflals

+ ‘."id'.: F¥oodward’s Nat. Hift. of Foflils, Eng. Edit. Vol. L.
p. 186, T Seft. 123,
¢ of
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“ of Effe@s in the vifible World, whereby
“ we are enabled to forefee what will come
““ to pafs in the natural Courfe of Things.”

As there is good Reafon therefore to
expect, that the following Experiments
may conduce {omething towards account-
ing for many Caufes and EffeCts in Nature,
when duly confidered by People of true
Judgment, to fuch I freely fubmit them;
without pretending any thing more my-
{elf than barely to relate Facts: but thould
they ferve no other Purpofe than to pre-
fent a new Set of Objects for the Micro-
{cope, full as wonderful and entertaining as
any that have ever been yet examined,
affording by Mixture a Variety almoft in-
finite, eafily procured, and always ready for
Obfervation, there are many I fatter myfelf
to whom they will prove acceptable. And
I {hall endeavour to affift as much as pof-
fible the Curiofity of thofe who may be
inclined to repeat thefe Experiments after
me, by defcribing in the plaineft Terms
cach Circumftance neceflary to be known,
either previous to, or during the Time of
Obfervation by the Microfcope, and dare
aflure them for their Encouragement, that
the Trouble is very little, though the Plea-
fure and Information refulting therefrom is
great,

To begin then with the Manner of pre~
paring thefe Subje@s for Obfervation. '

CHAP.
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G AP =TT

The Methed of prepariny SALTS and SALINE
SUBSTANCES; for the viewing their Cox-
FIGURATIONS.

Diffolve the Subjeé to be examined in no
E larger a Quantity of River or Rain Water
than I am certain it is fufficient to faturate.
If 1t is a Body eafily diffolvable T make ufe of
cold Water, otherwile T make the Water
warm, or hot, or even beiling, according
as I find it neceffary. - After it is perfectly
diflolved, I let it reft for fome Hours, till, if
‘overcharged, the redundant Saline Particles
may be precipitated, and {ettle at the Bottom,
or thoot into Cryftals ; by which Means [
am moft likely to have a Sclution of the
fame Strength at one Time as at another ;
that is, a Solution fully charged with as
much as it can hold up, and no more; and
by thefe Precautions the Configurations
appear alike, how often fo ever tried:
whereas if the Water be le(s faturated, the
Proportions at different Times will be {ub-
je& to more Uncertainty ; and if it be exa-
mined before fuch Separation and Precipita-
tion of the redundant Salts, little more will
be feen than a confufed Mafs of Cryftals,
The Solution being thus prepared, I take
up a Drop of it with a Goofe Quill, cut in
Fafhion
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Fafhion of a Scocp, and place it on 2 flat Sli
of Glafs of about three Quarters of an Inch
in Width, and between three and four Inches
long, {fpreading it on the Glafs with the
Quill, in either a round or oval Figure, till
it appears a Quarter of an Inch or more in

lameter, and fo fhallow as to rife ver
little above the Surface of the Glafs. When
it is {o difpofed, I hold it as level as I can
over the clear Part of a Fire that is not too
fierce, or over the Flame of a Candle at a
Diftance proportionable to the Degree of
Heat it requires, (which Experience onl
can dire®,) and watch it very carefully, till
I difcover the Saline Particles beginning to
gather and look white, or of fome other Co-
lour, at the Extremities of the Edges. Then
(having adjufted the Microfcope beforehand
for its Reception, armed with the fourth
Glafs, which is the fitteft for moft of thefe
Experiments,) I place it under my Eye, and
bring it exa&ly to the Focus of the Magni-
fier, and after running over the whole Drop}
I fix my Attention on that Side where I
obferve any Increafe or puthing forwards of
cryftaline Matter from the Circumference
towards the Center.

_ This Motion is extremely flow at the Be=
ginning, unlefs the Drop has been overheat-
ed, but quickens as the Water evaporates,
and in many Kinds towards the Conclufion
produces Configurations with a Swiftnefs

uncoin-
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unconceiveable, compofed of an Infinity of
Parts, which are adjufted to each other with
an Elegance, Regularity and Order, beyond
what the exacteft Pencil in the World,
guided by the Rulerand Compafies, can ever
equal, or the moft luxuriant Imagination
fancy,

When A&ion once begins, the Eye can-
not be taken off, even for a Moment, with-
out lofing fomething worth Obfervation :
for the Figures alter every Inflant till the
whole Procefs is over ; and in many Sorts,
after all feems at an End, new Forms arife,
different entirely from any that appeared be-
fore, and which probably are owing to fome
fmall Quantity of Salt of another Kind,
which the other feparates from and leaves
to act after itfelf has done: and in fome
'Sﬁb_jeé‘ts three or four different Sorts are ob-
fervable, few or none being fimple and ho-
n]OgC}lEOUS.

When the Configurations are fully form-

®d, and all the Water evaporated, moft Kinds

of them are foon deftroyed again by the
Moifture or Ac¢tion of the Air upon them ;
their Points and Angles lofe their Sharpnefs,
become uneven and defaced, and mouldes
as it were away. But fome few are perma-
nent, and by being inclofed between Glafies,
as I thall dire& hereafter, may be preferved
Months, or even Years, entertaining Objeéts
for the Microfcope.

N. B,
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N. B. It happens oftentimes that a Drop
of a Saline Solution can hardly be fpread on
the Slip of Glafs, by reafon of the Glafs’s
Smoothnefs, but breaks into little Globules,
as it would do were the Surface greafy 3
this was very troublefome, till I found a Way
of preventing it, by rubbing the broken Drop
with my Finger over the Glafs, fo as to leave
_ the Glafs fmear’d with it ; on which fmear'd
Place when dry, another Drop of the Solu~
tion may be fpread very eafily in what Form
one pleafes.

It likewife fometimes happens, that when
g\hcuted Drop is placed properly enough for
LLxamination, the Obferver finds he can dif-
tinguith nothing: which is owing to Sa-
line Steams that rife from the Drop, cover
and obfcure the Obje@ Glafs, and therefore
muft immediately be wiped away with a foft
Cloth or Leather.

"T'is I think an allowed Maxim, that Sales
act not unlefs in a State of Diffolution, for
which Reafon I diffolved them in order to
obferve their Manner of acting. A certain
Degree of Heat is likewife moft commonly
em?%o}”d by Nature in all her various Pro-

]thhons“: wherefore 1 imagined that b
the Afliftance of Heat, applied in different
DEgFEES,_I might in fome Sort imitate Na-
ture, and produce fuch Figures as Salts are
:hrﬁ)i-:’n into, not when they ceafe to a&,
which [ apprehend is the Cafe when they

are
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are formed into Cryftals, but even whilit they
are acting : and this what I call their Con-
figuration does moft wonderfully fhew.

My Intention was to difcover as far as
might be, the natural Inchination, Progref-
fion and Figure of each refpective Salt under
Examination ; it was confequently neceffary
toavoid making ufe of any Diflolvent, which
by containing other Salts might create Con-
fufion, and preduce Forms not conftant or
effential to the Subjet of Inquiry. River or
Rain Water has therefore moft common-
ly been my Diflolvent, being what I judged
1€aﬁ likely to prejudice my Experiments.
I am very fenfible neither Salts or other
Bodies are to be obtained unmixt and per-
fectly homogeneous : but I have taken Pains
to procurc fuch of each Kind, as appeared
moft pure and perfect, I mean of the ﬁm-
ple Salts; as for the Compounds I wa
obliged to rely on the Chemiit.

In all Examinations by the I ‘\fhcrmcqe
of Saline Solutions, even though made in
the Day-time, I always employ the Light
of a Candle, and advife every Obferver to
do fo likewife : for the Configurations be-
ing exceedingly tranfparent, are rendered
much more du’c:ngmih.b ¢ by the brown
Light a Candle affords, than by the more
white and tranfparent Day-light ; and be-
fides, either by moving the Candle or turn-
ing the I Microfcope, fuch Light may be
varied
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varied or direted juft as the Subje& re-

quires,

It may be alfo proper to take Notice,
that no Kinds of Microfcope are fit for thefe
Obfervations, bat fuch as have an open
Stage, whereon the Slips of Glafs with the
Liquor upon them may be placed readily,
and in a perfe&t horizontal Pofition ; and
moreover where they can be turned about
freely, and without difordering the Fluid.
Thofe Microfcopes where Sliders or Slips
of Glafs are thruft in between two Plates,
as in Wilfon's, &ec. be they in whatever Di-
rection, cannot therefore properly be em-
ployed here.~~The following Obfervations
were all made by a double Microfcope,
conftructed by Mr. Cuff, in Fleer-fireer,
with fome Regard to thefe Experiments,
Its Figure refembles what is called com-
monly the Double Refletting Microftope, and
like that it receives Light from a Speculum
underneath : but befides an Improvement
n the Pofition of the Glafies, its Stage is
difencumbered with Legs, and quite open
for the Reception of Objects without Trou-
bl?; its Motion is not by Jerks, as in the

Icrofcope juft now mentioned, but re-
gulated by a fine-threaded Skrew, wherel
it 15 adjufied to the Eye with great Eafe and
Exaﬁ{lefs'; and all that try it will I believe
judge it not only the moft convenient Micro-
icope for this Purpofe, but likewife for gene-

- 9 1';11
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ral Ufe. Wherefore as this Inftrument, which
has been conftru@ed fince the Publica-
tion of the Microfape made eafy, could not
be given there amonglt the other Micro-
fcopes then in ufe, I intend at the End of
this Treatife to infert a Drawing and fhort
Defcription of it.

CHWA PraHE
Of Savxts in general.

T feems neceffary, in order to make
the Matter in Hand underftood the bet-
ter, that fome Account be given of what is
meant by Salts and Saline Subflances, toge-
ther with fome fhort Explanation of the
Diflolution of fuch Subftances, and their
Cryftalization afterwards ; whereby the Dif-
ference between my Experiments and thofe
of others may become more evident.
Fewwill I prefume imagine, that I mean
by Salts fuch Subftances only as afford what
is called a Salt Tafte; for Salts are of all
Taftes, and Sugar itfelf is no other than
a Salt extracted from the Sugar Cane, But
we underfland by Salts, all Subftances what-
foever that are diffolvable in Water, or
whofe Parts become fo feparated thereby
as to difappear therein ; which, potwith-
ftanding
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ftanding the Water being evaporated, fhew
themfelves again combined in fome fort of
angular Forms, with a Degree of Tran{pa-
rency, and to the Tafte are more or lefs
pungent. To this may be added, that they
are fufible by Fire. . , ,
_ Salt, thus underftood, is one of the firft
Principlcs of the Chemifts; 2nd indeed has
good Reafon to be efteemed fo, as it en-
ters into the Compofition of all Bodies. It
is every where, and in every thing: for if
any Stone; Plant, or Animal be burnt, a Salt
remains in the Afhes, which may be ex-
tracted by Water, and feparated from the
Caput Mortuum.

It is the Nutriment of Apimals, Vege-
tables and Minerals, infomuch that Herbs,
Roots, Bread, &c. deprived of their Salts,
can neither {uftain, nourifh, or increafe the
Bodies of Animals; and the Earth when di-
vefted of it becomes abfolutely barren.

. Vegetables and Animals, whilt flourifh-
Ing and alive, difcharge by Perfpiration and
other more fenfible Evacuations, the Excefs
and Excrements only of the Salts whereby
they are preferved : but when they perith,
the Chain whereby the Parts were kept to-
gether becomes broken, the Salts regain
their _Libcrty by Putrefa&tion, fome fiy
away into the Air, and the reft remain in

a (Erondition to enrich and render fertile
Voz. II. e that
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that lean and hungry Earth which is de-
ftitute of fuch Salt.

Taftes, ‘Smells, and moft other Effetts
of Bodies on one ancther, fcem occafioned
by the Action of Salts, which by ftriking
on our Organs produce Senfations corre-
fpondent to “their Figures, and by the fame
means affect all other Bodies.

Being tranfparent, and having a firong
attraftive Power, they probably {upply both
Matter, Confiftence and Form to Spars, Cry-
ftals, Diamonds, and all other Gems and pel=
lucid angularly %frured, Feflils. When com-
bined and at Reft they are perhaps the Bafis
of Cohefion and Solidity in moft Bodies,
the Pegs or Nails that hold the Parts of
other Matter together; but when put in-
to Motion by the vepqmtmn of their com-
ponent Particles, and their repulive Force
(which is no lefs vigorous than their attrac-
tive I’amu) becomes exerted, they are the
moft aive Principles in Nature, like Knives
ot ‘Lancets cut their Way through every
thing, ‘and produce the moft furpn'?mv
Changes. Whence the Chemifts fay, that
in the Sun and in Salt'are all Nature’s Pro-
duétions 3 and, that he who knows not Salts,
will never perform any thing in Art.

\The Diftinction of Salts into acid and
alkaline, into volatile, fixt, and eflential, I
fhall leive the Reader to confult chemical
N¥riters about, - '

C HAP.
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O oH AT I
Of DissoLUTION,

F\H E Diflolution of Salts or faline Bo=
dies is effeCted by an Intrufion or In-
terpofition of the Particles of Water, or
fome other Diffolvent, between the Particles
that compound fuch Bodies; whereby their
Combination is deftroyed, and they become
{eparated from each other.

Sir Ifaac Newzon + accounts for the Diffo-
lutien of fuch Subftances from the great
Principle of Attra&ion, and the Manner
thereof is explained by Dr. Frsend, in his
Preleitiones Chemice, p. 61, where he gives
a mechanical Defeription of the diffolving)
of .common Salt in Water ; the meaning
of which in few Words is, ¢ that the Cor=
% pufcles of Salt being extremely fimple,
minute, and {olid for their Bulk, are con=-
fequently endued with a ftrong attradtive
Power: (Attraction being, c@teris paribusy
always in propertion to the Quantity of
Matter :) the Particles of Water arg there=
fpre‘ attracted more. vigoroufly by the {a=
line Particles than by one another: for the
watery Particles cohering but flightly,and
moving readily, when they approach the
Particles of Salt, rufh as it were into their

L1 1
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t Vid. Neawson's Opticks, p. 351.
C 2 ““ Embraces;
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¢¢ Embraces; and openingaPaflageinto their
¢ Pores, which are very numerous, the Tex~
¢ ture and Cohefion of their Parts become
¢ intirely broken and deftroyed, the Corpuf-
<« cles are feparated, and float here and there
“ in the Water.”

Water (or fome other Liquor) having
thus infinuated between the component
Particles of faline Bodies, deftroyed their
Cohefion, and removed them from each
other ; if the minute difunited Particles are
fewer than what the Interftices of the Water
can contain, they remain fufpended in the
Fluid, though being extremely {mall and
tranfparent the Eye cannot difcern them ; for
notwithftanding Salts are {pecifically heavier
than Water, their minute Particles, when
feparated, having their Surfaces increafed
in proportion as their Bulk is diminifthed,
are unable to overcome the Refiftance of
the Fluid, and confequently cannot fink
therein. But if the faline Particles are
more in Quantity than the Interftices of
the Water can eafily contain, the Refidue
attract each other, form little Maffes hea-
vier than the Fluid, and either fall to the
Bottom, or adhere to the Sides of the Veffel,
dnd that moft commonly in the Form of
regular Cryflals,
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EHA PV
Of CRYSTALIZATION,

/ I \ H E ufual Way of procuring Cryftals

from any Salt or faline Subftance
is, to diffolve the fame in warm Water; to
filter the Mixture if there be any Foulnefs ;
to evaporate till a Film is feen at Top;
and then to fet it in a cool place to fhoot.
Heat enables the Water to diffolve and hold
up a greater Quantity of the Salt than it
would do without it, and Cold afterwards
greatly aflifts its forming into Cryftals.
The Cryftals thus formed, whether more
or lefs in Quantity, will always have fuch
Figure as is peculiar and conftant to the
Kind of 8alt they are procured from ; and
how -often foever their Particles be fepa-
rated by Solution, they will come together
again, and reunite in fuch a Manner as to
Produce Bodies exadly of the fame regu-
lar Forms; which muft imply, that fuch
component Particles, whatever their Shape
or Texture be, are themfelves unalterable,
and that the Principle or Law whereby
they are brought together is uniform and
perpetual. Their Concretion may be ac-
counted for on Sir Ifaac Newton's Princi-
Ples, by the attraltive Force with which
all Bodies, and Salts more efpecially, by
reaion of their Solidity, are endued ; where-
by, when the Water wherein they float

C3 i5
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is evaporated to- fuch a Degree that the
faline Particles come within the Reach of
each cther’s attra@ive Power, and do ac-
tually attrat one another more vigoroufly
than the Fluid attra@s them, they form
themfelves into- Cryftals. And as to the
Regularity of their Figures, ¢ -that argues
(according to the fame great Man) that
¢¢ the Particles of the Salt before they con-
¢ creted, floated in the Liquor at equal
¢ Diftances in Rank and File; and by
¢¢ conlequence that they aded upon on:
¢ another by fome Power which at equa
““ Diftances is equal, at unequn] Diftan=
<€ -ces unequal. For by fuch a Power they
* will range themfelves uniformly, and
¢ ‘without it they float MWLPulmlv and
£ come tOﬂxthr as 1r1L"u]ar]y *  He alfo
fuppofes, ¢ that the Particles not onl
¢« range themfelves in Rank and File for
¢s concreting in regular Figures, but alfo by
fome'kind of polar Virtue turn their ho~
¢¢ mogeneal Sides the fame Way "*.”

Ac; that Conftancy of Figure, obfervable
in the Prodution of L;vftula from the
fame Salt, proves their component Particles
to have fome determined and unalterable
Shape, fo the Difference of Figure pecu-
Tiar to the Cryftals of different Salts, in-
duces one to belie e, that the component
Particles of each LJPd differ no lefs in

Nrwausoruck , ad Edit, Page 163

223,

Shape
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Shape from the Particles of every other Kind
than the Cryftals they compofe do.

The Particles of them 2ll are indeed fo
exquifitely minute, that no human Eye or
Inftrument can poffibly difcern them, be-
ing finer, in feveral Kinds, even than the
Particles of Air, forcing their Way through
Metals, Glafs, and other Bodies, where
the Air can find no Entrance. ConjeCtures
!fl'rlve notwithftanding been made concern-
ing their Figures; fome fuppofing them
exactly of the fame Shape in little, as the
Cryftals they conftitute by their Combi-
nation are in a larger Size; whilft others
infift, that their Shape is intirely different
from what appears in the Cryltals; the
Figures whercof arifc, as they imagine,
from a ﬂrong&r Attra&ion on {fome Sides
of the fame Particles than on others,
whereby the Concretions on thofe more

: ‘Sides are greater: for, {ay they,
icles of Salt that fwim in a Fluid
attract . each other mutually, and by their
Ligure have a greater attractive Power
i {ome Parts than in others, and if their
Contact be greateft in thofe Parts, fuch
P".“rtidfs will form themf{tlves into Bodiés
with given Figures, or, in other Words,
will conftitute }cgnlar Cryftals.

That ingeuiou}; mathematical Profeflor
and P hyfician of Bomonia *, Dominicus

* Vid. Difiorss Jopra e Figure 4 8ali. Printed at

Bologaa, 41°. 1633, Gulicl
C 4 s
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24 Component Particles of Salts.
Gulielminus obferves, that the fenfible Cryf-
tals of any Salt, however large or minute
they may be, have always the fame Fi-
gures ; the Co-ordination of the Parts nat
depending on the Quantity of the com-
ponent Matter : that Nitre, for Example,
in 1ts Efflorefcences from Walls, difpofes
itlelf into very flender Bodies of the like
Figure exa@tly as its larger Cryftals; and
that notonly Cryftals too fmall for our Eyes
to {ee, but even the minuteft Particles of
their Salt, that were diffolved in the Water
before their Cryftalization, have the fame
Figure a5 the larger Cryftals have. Whence
he fuppofes the firft Principles of Matter
whereof the Salt is compofed, and which
on Account of their Smallnefs no Force
can poflibly divide, to have fuch deter-
mined Figures, ag they can never change,
impofed on them at their Creation. And
for this he quotes Mr. Lecuwenboek, who
afferts, that in Solutions of Cyprian Vitriol,
and of Tartar, he has feen Particles, which
though not larger than tha twenty thou-
fandth Part of the Thicknefs of a Hais,
were exactly figyred like their larger Cry-
ftals ; and thofe Figures in two or three
Minutes increafed to an hundred times their
former Bulk, ftill retaining their Figure,
however they were enlarged in Length and
Breadth.

- Nor does he imagine any other Caufe
for
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for the Separation of a Salt from the Fluid
wherein it is diffolved, but an Inclination
of the Planes of the {malleft Particles to
unite ; which Inclination being alike in all,
they join one after another on every Side:
by which means the Size grows larger, but
the Figure alters not. Thofe in common
Salt he affirms to be minute Cubes, in
Vitriol Parallelopipeds, and in Nitre hexa-
gonal Prifms.

Hence he infers, that the Figures of the
Cryftals prove not only the Exiftence and
Shape of their component Particles, but
withal demonftrate that the Cryftals are
themfelves produced by an appofite Union
of fuch-like figur'd Particles, whofe Figures
cannot be deftroyed unlefs by Annihilation.

That the moft minute Cryftals difcerni-
ble by the Microfcope may be obferved grow-
ing under the Eye, and enlarging their Di-
menfions many thoufands of times without
an Alteration in Figure, I dare affirm from
my own Experience: but I pretend not
thereby to determine the real Shape of the
original Particles of any Salt, or to under=~
ftand the other Properties concerned in their
Combination. After all my Experiments, I
am too {enfible of my own Ignorance to fet
‘jLP any Hypothefis : that 1 leave to abler
Judges, on future Trials ; begging Leave
mﬁea.gl thereof to fubmit the following
Queries to be confidered at Leifure.

9 U E-
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QUERTIE S.
g ? O not Attra&ion and Repulfion feem

AU 11X

3

# to be the "‘['Iu“]i‘)g,._ attive Po I
v.ereLy the natural Changes in Bodies ar
produced ?

Are not thefe Powers inherent, f""ub"-
bly, in-all Matter, however their Agency
nray be fofpended, diminifthed, angmented,
or otherwife dwernhcd

I‘vhy W€ not fvnpufe, that by the. firfk
of thefe Powers the original Particles of

Matter be brought together and conjoined,
in the Formation of moﬁ compound= d Bo=-
dies 7 and does not the Deftruétion of fuch
Bodies, or the Sepamnon of their compo-
nent Particles, feem probabl y greatly owing
io the latter ?

Is there not Reafon to believe, that the
Particles of Matter conftituting Go]u Stone,
Wood, Flun &¢. are different from cm,h
other zb O"’-u.’t\:’) and, confequently, that
there are different Kinds of ﬁmpl“ material
Particles ?

Muft not thefe Particles: (however un-
concelvable their Minutenefs be) have fome
determined Figures and Sizes ? May not

111_;;“ ,Qt]rﬁc; and SEZG.‘E be diﬁ{.‘l'(ﬁf}t, (IE]L%.
endoed with different Degrees of the at-

fractive or repulfive Force ? and may not
toe Difference in Bodies: as to Cohe rence,

6
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Solidity, Duration, &e¢. be owing to the
various Intermixture and ‘Combination of

Particles either alike, or znlike in Size and
Figure 4 ?

May there not be a Kind of Polarity in
the original Particles? or, may they not
attract at fome Points and repel at others,
and that in various Proportions, according

o
to their Inclination towards each other, their

Diftances, their Points of Contatt, or other
Circumftances ? May not fuch Attraction
or Repulfion be excited, or fufpended, by
Heat, Cold, Motion, Reft, &c.? And as
Light has alternate Fits of eafy Reflexion
and eafy Tran{miffion }, occafioned by the
different original Properties of the different
Sides of its Rays®, (as Sir Ifaac Newton

+ ¢ All the Phenomena in Nature are produced by
Motion. There appears an uniform working in Things
great and fmall by attrafting and repelling Forces. Butthe
Tpilrzir.:ui:lr Laws of Attraftion and Repulfion are various,
I'he minuate Corpufcles are impelled and diredted, that is
to fay, moved to and from each other, according to various
Raules or Laws of Motion. Some Bodies approach together,
(‘tl‘ln:rs fly afunder, and perhaps fome others do neither.
When Salt of Tartar flows per deliguizm, it 1s vilible
that the Particles of Water floating in the Air are moved
towards the Particles of Salt, and joincd with them. And
when we behold vaigar Salt not to flow per deliguium,
W2y we not conclude that the fame Law of Nature and
Motion. doth not -obtain hetween its Paticles and thofe
of the floating Vapours ! A Drop of Water aflumes a round
F;gux;e, becaufe its Parts are moved towards each other :
bat the Particles of Oil and Vinegar have no fuch Difpofition
o unite. g, Bithop of Crovne’s Syris, Page 110.

E EJ?:;:TELI:‘;;:.:E;(;%C}{S’ Page 239. Again, 347.
5

has
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has fhewn); may there not alfo be alter-
nate Fits of eafy Attration and eafy Re-
pulfion, occafioned by the Conjunction, or
Oppofition of the attractive or repulfive
Sides in the Particles of Matter ? May not
the Succeflion of fuch Fits be extremely
quick, as in the Vibration of Bodies, &¢.?2
and may they not be prevented, diminifth-
ed, circumf{cribed, augmented, propagated,
or communicated with almoft infinite Va-
ricty (as to the Modification} according to
the Conftitution of the Bodies wherein they
are excited, apd the Aptnefs or Unaptnefs of
other Bodies near them? :

May we fuppofe the Attraction and Re-
pulfion of Magnetifm, Gravity, and Elec-
tricity, to be different Powers, or different
Modifications only of the general attractive
and repulfive Power fuppofed refident in all
Matter ? s

Do not Heat and Mation feem moft likely
to excite Repulfion; and are not Cold and
Reft moft fayourable to Attraction ?

When the Particles of Subftances eva=

orate, become volatile, or fly away, is not

Fuch Volatility owing to the repulfive Force
of the Particles, fomehow or other put into
Aétion? And is not the Explofion of Gun-
powder, &¢. occafioned probably by a Fit
of Repulfion, excited fuddenly and violently
by Fire, in the component Particles of the
Gunpowder ¢
Sup-~



.Q_,UERIES- 29

Suppofing that Salts are diffolved, or their
Parts f{eparated, (according to Sir Ifaac
Newton's Theory, and the beforemen-
tioned Explanation of Dr. Frsend,) becaufe
the Particles of Water are more ftrongly
attratted by the Particles of Salt than by
ene another, and ruth between and dif-
unite the faline Particles: may not the re-
pulfive Power of the faline Particles, as to
one another, be exerted at the fame Time ?
or may not a Fit of Repulfion inftantly fuc-
ceed the former Fit of Attrattion *? And,
if the repulfive Power be of equal Force
in each of the Particles, will they not be
repelled to equal Diftances from each other,
and confequently be difpofed in Rank and
File : and when their next Fit of Attrac-
tion takes place, will they not unite accord-
ing to their Arrangement, and conftitute
regular Figures ?

Without fuppofing fuch Fits of Repul-
fion and Attra&ion, will it not be ver
difficult to conceive, how the Particles of
Salt, which, notwithftanding their mutual
Attrattion and Contalt, became feparated
cach from other by their ftronger Attrac-

® Unlels by fome fuch means, it is not ealy to imagine
that the Particles of Water fhould be able to enter the
Interfhce_s between the conftituent Particles of Sales : for the
firft P‘amc!es of Salts are found to be fmaller even than thole
%f Air, by their pafiing through Cork, Glafs, and other

odies, which Air cannot pafs throagh, and confequently
their Interflices muft be fill much fmaller.

tion




[ S QUERTIES.

tion of the Particles of Water, thould after
wards, when carried to Diftances from each
other, where their mutual Attration mufk
be rendered much weaker, forfake the Pars
ticles of Water (which they had attracked
and joined themfelves to fo firongly) come
together again, and combine more firmly
than they did before *; for Cryftals aré not
near fo eafy to diffolve as Salts before they
are cryftalized ? #

Does not the Power of Attra&ion in=
creafe as the Diftances between the Pare
ticles decreafe ! Is it not of great Strength,
when they are brought in Conta&? and
would not moft Bodies be abfolutely folid,
and their Parts almoft infeparable, was not
Hardnefs an eflential Property in Matter,
which (by rendering the Particles incom-
preffible) prevents their Conta& otherwife
than in Points, and occafions numberlefs
Pores or Interftices between them ?

_.May not the attradive and repulfive
Power be in proportion to the Surface rather
than the Solidity, (as it is found in Mag-
nets); and inconfequence thereof, are notthe
fmalleft Particles endued with the ftrongeft
Attraction and Repulfion?

* When a Glafs Tube, made elefrical by rubbing, ate
trafts a downy Feather, foon afterwards repels it, and drives
it continually away until the Feather has touched fome
other Body; after which it immediately attraéls, and then
repels it; have we not a plain ocular Demonitrasion of al-
sernate Fits of Attraltion and Repulfion 2

If
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If the Particles of Matter have Sides and
Angles, will they not touch in more Points;
and form Bodies more fo6lid and durable
when joined together laterally, than when
connected by their Angles? - And if the
Surfaces of {uch Bodies are fmooth and

polithed, will not their” Junéion be much
the firmer? _

When one Salt is faid to be converted
into another, or ‘appears in the Figures of
another, by the Addition of {omething
thereto 5 may it not be fuppofed, that by
the Intervention of other {lraped Particles,
the Particles of the firft Salt are prevented
from eohering by the fame Sides and An-
gles as they did before; and that by the
Mixture of thefe Figures the new Forms
are produced '=~Some Solutions will mix
and form. Cryftals and Configurations by
Combination: in others, however blend=
ed, the Cryftals of each Kind appear al-

o

Ways {eparate.

Are not tran{parent Bodies compofed pro-
bably of homogeneous Particles, or Parti-
Cles of the like Size and Figure, arrang«
ed in fome uniform Direction, whereby
their Interftices being rendered regular, are
ﬁt_ly adapted for tranfmitting the Rays of
= ight?  And is not the Tranfparency of all
faline Cryftals and Configurations moft likely
to bhe owing to the fame Caufe ? ;

Do
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Do not the Colours of Bodies alfo depend
on the Arrangement of their Particles, for
the more or lefs ready Reflexion, Refrac-
tion, Tranfmiffion, or Retention of the

Rays of Light?

CH AP, -V

Direttions for making a Colleition of the Solu-
tions of SALTS and SALINE SUBSTANCES,
and preferving them always in Readinefs to
be examined by the Microfcope.

8 the Curious may be defirous to

colle@ and keep by them the feveral
Sorts of Salts mentioned in this Treatife,
whereby they may at any time amufe them-
felves or entertain their Friends at a Mo~
ment’s Notice; I fhall put them in a Way
that will entirely anfwer this Purpofe, foun~
ded on my own Experience.

Let a Drawer or Box be made three
Inches in Depth, ten Inches wide, and
fourteen Inches long in the Clear : at about
an Inch and a quarter from its Bottom
place a thin Board of the exact Length and
Width of your Drawer, horizontally, on
four little Pillars faftened in the Corners;
this Board having firft of all round Holes
cut through it, in Rows, of a Size to re=

ceive Glafs Phials that hold one Quarter
of
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of an Ounce, and fufficiently large for them
to go eafily in and out. Such a Board will
conveniently admit of twelve Rows, each
Row having eight Holes. 5

Being thus furnifhed with a Repohtqry
for your Colle¢tion, and provided W1Fh
Ninety-fix Phials of clear Glafs to place in
thefe Holes, where they will ftand in Order
without Danger of tumbling down or be-
ing otherwife difplaced, put into each Phial
as much of any Salt or faline Subftance,
reduced to Powder, as you are certain will
be fufficient to faturate about half the
Q\uantity of Water it can contain ; for ’tis
beft to prepare no more at once, as thereby
you will leave Room for making Mixtures
and trying Experiments, which if the
Bottles are quite full you cannot do fo well.,
Then with a Tea-fpoon, half fill your
Phials with boiling Water, immerging them
all the while up to the Neck in a Bafon
of Water, likewife boiling hot *, and hold
them there till the Salt is all diflolved, or
you are fure the Water will diffolve no
ngre,

. This done, faften with {liff Pafte a fmall
Piece of Paper on the Side of each Phial
near the Neck, that it may eafily be feen ;

aving previoufly marked the Papers 1, 2,
3» 4> 5, e, in 2 numerical Order. Fit

» C(}]d \Vatc

e r or warm Water will do for fome Sorts, bat
ot Water does

no Harm to any, and is belt for moit.

Vor. I, D the
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the Phials with good found Corks, on which
you muft likewife mark the fame Numbers,
that you may not miftake the Bottles they
belong to: and do not think it enough to
mark the Corks only, for many of the
Salts will deftroy the Marks upon the
Corks, and by that means leave you in the
Dark as to what they contain, unlefs
there are Papers alfo marked, to help you
ouf.

Make then an exaé Catalogue of them;
fetting down each Particular under a Number
correfpondent to that on the Bottle it is in 3
whereby you will at any time find readily
whatever Scolution you want to examine,
You may range your Bottles in what Order
you think fit : that in this Treatife is per-
haps as good as any, '

Thefe Preparations will keep good many
Years; and when any Fhial is a!mof" out
it may eafily be 1eplx.m£hr:d, fo as to pre-
ferve your Collection always compleat. You
muft not expe& to fill all your Bottles
immediately 5 forty or fifty Sorts will be

erhaps as many as you will foon be
able to procure; and therefore, if you {hall
be fatisfied with them, your Box may be
contrived in the above Manner to contain
only fome fuch Number. But a diligent
Enquirer will be able to add to them from
Time to Time, and would net willing ]) be
limited in his Refearches. Suppofe how-
ever
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ever you have only forty Sorts; by diffe-
rent Mixtures and Lom}oﬁuons of them
with one another, you may produce many
thoufands of Subjects for Examination, and
be continually difcovering new and won-
derful Configurations : from this rich Store,
by combining different Salts, and in diffe~
rent Quantities, innumerable Varietics may
be formed, as from the different irmnm.-
ments of the twenty-four Letters of the
Alphabet, all the Sounds of Language may
be fignified.

Here i35 an unbounded Field, which I
only point out to the Curious, without de-
fcribing the Beauties I have freqnentiy met
with in my Rambles there. ’Tis enough
for me to fhew the Configurations and
Cryflals of Salts fimply and nngl_q; I re-
commend to thefe who have more Leifure,
to examine them all differently combined.

Solutions thus prepared will be always
ready to fhew the Configurations forming
‘mwdu‘ the Obferver’s Eu, a Sight no one

an, behold without Admiration and De-
1”>nt It would likewife be very defirable
to pxckrve the Configurations themielvee,
after they are compleat and pc1 fe&t, or in
their different .Smgea: but this in general
cannot be done, for much the greater Part
of them are broken and deftroyed by the
Air foon after they are produced. A few
however are durable, and may be | kept a

D 2 lung

14
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long while in good Perfection, if another
Slip of Glafs, of the fame Length and
Breadth, be placed over that the Configura-
tions are formed upon, with the Interpo-
fition only of a very thin Slice of Cork
between them at each End, to guard the
Configurations, by keceping the Glafies
afunder, from being any ways rubbed or da-
maged. A little Glew, {trong Gum, or
fticking Pafte, applied to each Side of the
Slices of Cork, will faften the Glaffes fo
well together as to make of them a Sort
of Boxes or Cafes, including the Configura-
tions, and defending them from any Injury,
if the open Sides be fhut up, by pafting a
narrow Slip of Paper over them : but then
Pin-holes muft be made through the Paper;
for if the Air be entirely excluded, the Con-
figurations will foon decay.

I have now by me feveral of thefe little
Cafesof Glafs, containing Configurations and
Cryf’cals that appear nothing at all the worle
for keeping,qthongh they have ‘bccn prepar-
ed at leaft four Years. Thefe are always
ready to' thew in a Minute, without any
farther ‘Trouble, and are a very pretty and
curious Set of Objeéts. The Glafles for
them are all cut by the Glazier of the fame
Size exactly, viz. one Inch and three Quar-
ters long, and almoft an Inch broad. They
muft be free from Scratches, Flaws, or Air
Bubbles.

The
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The Salts whofe Configurations or Cry=
ftals may be thus kept, are common Salt of
fome Kinds, not of all: Alum, fome of
the Virriols, Saccharum Saturnt, Ens Veneris,
Salt of Amber, and fome others, which
are eafily known by their not breaking or
diffelving away foon after they are pro-
duced.

C H 4 B+ Vik

A general Explanation of the PLATESs, with

JC‘?/I: Sfarther Thoughts on the Cryflals and
Cafg}igztraz‘mm of Salts.

AVING declared already what 1
I— mean by Configurations, and given
a full Account how to prepare faline Sub-
ftances for that Purpofe, and to make a
proper Colle€tion of them, little more is
requifite at prefent than to explain briefly
what the following Plates defign.

Each Figure reprefents a Drop of the
Solution of that Subftance whofe Name it
bears; and is calculated to fhew the Procefs
of its Appearances, from the firft beginning
to c:}l’talue about the Edges, to the full
and compleat Conclufion of all its feveral
Changes.

As Heat excites Action, and {ets the {aline
Particles in Motion, thofe Particles, whilft

D 3 float-
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floating in a heated Fluid, may be fuppofed
to have a confiderable Liberty of exerting
their attradtive and repulfive Properties, as
they approach each other in their Fits of Re-
pulfion or Attraction ; or according to the
fortuitous Appofition or Approach of their
attractive or repulfive Points to each other ;
whence a Commotion muft neceffarily arife,
fome attracting and others repelling, till fuch
time. 4s the Particles can difpofe them-
felves in the Order and Figure that muft
necelfarily refult from their original Forms
and Properties : which Forms and Proper-
tics being fuppofed unalterable, how often
foever they are diffolved or feparated, they
will conftantly unite again in the very fame
Manner *., And accordingly; in many of the
following Solutions innumerable little Maf-
fes may he difcovered, hurrying about moft
viclently, and in all Direclions, before there
appears the leaft Tendency towards fhooting
into regular Figures.

* The Solatjon being more fhallow, and
the Attraftion greater, about the Edges of
the Drop, than near its Middle, the floating
Particles of Salt tend towards the Edges
in great Abundance, and begin there, moft

¥ Should the Particles wear away, or break in Pieces, the

- St . :

Bitore of Things depending on them would be changed,
Mater and Earth compoied of old worn Particles and Frag-
ments of Particles; would not be of ‘the fame Nature .and

“Texture now, with Water ard Earth compefed of intire

Particles in the Beginning. Newvton’s Opticks, p. 376
CCIll=
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commonly, to combine in fuch Cryftals
as are. peculiar to the Subjett; the Sides
and Angles of which Cryftals formed with-
in the furrounding Fluid are regular, po-
lithed, and tranfparent: and their oppo-
fite Sides would be ‘the fame alfo, were
they not terminated by the Edges of the
Drop, and unable to form themf{eives upon
the dry Glafs.

This ufually is the Beginning of the
Procels ; and thus far the Power of Attrac~
tion fecms almoft wholly to prevail : a
Power. whereto . Cryltalization appears al-
moft intirely owing; Repuliton, on the
contrary, may be deemed the firft Agent
in_produeing .Configurations: or to {peak
more plainly, Attraction, by making all the
Particles within a certain * Circumference
move towards {ome certain Points, and
combine together in a-regular Order, pro-
duces Cryftals ; Repulfion, by puthing them
outwards from fome certain Points, in a re-
gular Order, occafions Configurations, when
they are brought together again by Fits of
Attraltion. .

Should it be objetted, that ocur Configu-
I‘:ﬂtions may allo be produced by Attrac=
tion only, I muit prefume to think that is
fcarcely poflible ; for the Shoots that firft
:}ppfnr do not only puih forwards viggro_uﬂy
in the Procefs, but divide and fubdivide into
innumerable Lines and Branches; which

: D 4 Divifion
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Divifion and Subdivifion feem direétly con-
trary to the Effet of an attractive Power;
fince Attraction can hardly be fuppofed to
make Particles of the fame homogeneous
Matter feparate. I am however inclinable
to believe, that the Fits of Repulfion, which
pufh out the aforefaid Lines and Branches,
may be attended or immediately fucceeded by
Fits of Attradtion, laterally, in the Particles
compofing them ; whereby the interme-
diate faline Particles difperfed in the Fluid
between the faid Lines and Branches are at=-
tracted to the Sides, combine with, and
become a Part thereof. For was it other-
wife, when the Fluid is quite evaporated,
Particles of Salt would be found between
the Lines, which they are not in any Quan-
tity. Such a Propulfion forwards and At-
traction fideways, at, or nearly at the fame
Inftant of Time, may eafily be tmagined, if
we fuppole two oppofite Sides of the faline
Particles endued with an attra&ive, and two
other oppofite Sides of the fame Particles en-
dued with a repulfive Property, in fome fuch
Sort, as every Ray of Light is confider'd by
Sir Ifaac Newfon, in his Obfervations on the
double Refraction of Ifland Cryftal, as hav-
ing * four Sides or Quarters, two whereof
oppofite to one another incline the Ray to
be refrated after one Manner, and the other
two oppofite Sides incline the Ray to be re~
fracted after a different Manner.

* Newrnw's Opticks, p. 334+
Cryftals
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Cryftals and Configurations are frequently
feen together in the fame Drop, and form-
ing at the fame Inftant. As foon as the
Cryftals become difcernible by the Micro-
fcope, they are either Cubes, or Rhom-
boids, or Columns, or pyramida], or trian-
gular, or fome other certain Figures; and
to what Bignefs foever they may become
enlarged, they thew, from their very firft
Appearance, the fame Sides and Angles that
are {een afterwards when at their utmoft
Size, no Alteration of Figure attending their
Increafe in Bulk. But the Configurations
change their Forms every Moment, pufhing
forwards in new Shapes continually, and
leaving no Refemblance of the Forms that
prefented firft: infomuch, that no better
Guefs can be made (in a Subjec never
before examined) what Configuration will
be form’d thereby, from feeing its firft
beginning Shoots, than from {feeing the
Germen or feminal Leaves of an unknown
Seed one can pafs a Judgment what other
Leaves, Flowers and Fruit fuch unknown
Seed fhall produce.

From the firft pufbing forward of the
Salt there is a continual feeming progrei-
five Motion and Change of Figure*: but

as

* Notwithftanding this Manner of Expreffion, in Con-
formu}f to the Appearances of Things, 1 {uppofe the Cons
figurations of Salts are produced according to certain Laws
of Repulfion and Atcradtion, whereby the floating Parlti-

cles
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as Motion can not be piftured, I have en=
deavoured ¢o fupply that Defec, by repre-
fenting, in feveral Parts of the fame Drop,
the different Stages or Appearances that
are moft remarkable during the whole Pro-
cefs, and by giving a particular Account
thereof in the l)cﬁ.rlptlon

"The cryitaline Shoots that prefent about
the Edges of the Dlop demand our firfk
E}\amma tion ; and it is advifable from their
very Beginning to keep the Eye conflantly
fixt upon them, and to obferve their Growth.
In {fome Subjets the Configurations pufh

ut from thefe Cryftals into an Infinity of
rc,_:L ilar Branchings; butin others, and thofe
efpecially of the mineral Kind, the C*}'l'—

tais {hooting from the extreme Edges in-
fo] b

to the ambient Fluid, puim themf{elves
feparate an d entire, even through all the
leng{.‘b that happen, and by their Trani-

cles of fuch Salts become arrapped in certain determined
Figures, according to their refpedtive Kinds, by Juxta-pofi

tion, Accretion or Appafition, and not by any Protrufion or
ghooting forwards in the Maoner of the Growth of Plants.
s-.--d therefore [hﬂu_r_g!l fuft-'.:f;r_i"r, J’:_?)ﬂ‘:f.-‘-.'."g’ ouity [r'.’urr.«f',"::g, pre-
gruding, and fach 'kL T.mv are ﬁer]nemi\ made nfe’of in
the Courfe of this H‘ m, in order to ay frr& Circumlocu-
tion, and to render the G more familiar: the Reader is
LLﬁ.td to take I’_‘.oncc apd remember, rhntimh like Expref-
ficns are pot to be underfigod literaliy in the firiét Senfe of
the Words, as {pppofing any thing hmilar to Vegetation ;
sny more than ammm P &Oplx. well fkilled in Af ,‘L)urlmv the
Bon is fappofed att: vally to moyve from Eult to Weft, to rife
in a Morning and to go down at Night, though they fre-
quently fpeak of its moving fo, of its niing, .4:,11 its going
down, in Conformity 1o common Aprtuluh&

P aren C}T
i
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parency, and polithed Sides and Angles,
bear a near Refemblance, when enlarged
by the Microfcope, to the Shootings (in the
Fiffures of Rocks and Mines) of Spars,
Cryftals, and feveral Kinds of angular and
figur'd Gems, and ferve moreover to point
out after what Manner fuch Bodies are alio
probably formed in a furrounding Fluid ¥,
and poflibly too of fimilar Materials: for
there feems nothing unreafonable in fup-
pofing that different mineral Salts, diffolv=
ed in fome Fluid exfuding from Rocks
or Mines, and tinged with metalline Mat=
ter, may, through the wonderful Chemif-
try of Nature, fupply the different Sub-
ftance, Hardnefs and Colour of Spars, Cry-
{tals, and precious Stones; in fome fuch
like Way as their Refemblances are pro=
duced from the Solutions of fuch Salts .
Nor are the Hardnefs of precious Stones,

their

¢ Cryftals and all anpgular Bodies concrete in the Midf
of a refolvent Flnid or MenfArvum. The Fluid wherein
Cryfal i3 concreted, is to Cryftal as common Water is
1o 8alt.  (Steno’s Prodromusy Eng. Edit. Page 64.) Tharis,
the Cryftal Particles are {eparated and float in fuch Fluid, as
the Particles of Salt do, when diffblved in common Water.

1 Mines, or Beds of Metal, are met with conftantly, if
fought after, pear the Places where precious Stones are
found.. The Ruby is fuppofed by fome to take its Teint
from Gold, by others from Iron ; the Emerald and Sappbire
from Copper, but by different Menftrua; the Topaz {from
Lead or Iron, Granates from Iron, &9z and a Mixture of
two or more Teints from different Metals may poffibly give
Colour to the Amethyft, the Hyacinth, the Opal, &c. A
greater or lefs Proportion of meralline Matter may alfo ren=
der the Gem deeper or paler, harder or foficr.

When
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their being void of any faline Tafte, and
their Indiffolubility, fuflicient Objections
againft Salts being the Bafis of Diamonds,
Rubies, Emeralds, Granates, &¢. fince it
is obfervable, that Glafs, in whofe Compo-
fition Salt is a principal Ingredient, proves
alfo undiffolvable, is endued with a con-
fiderable Degree of Hardnefs, and (as its
component Salts cannot act unlefs difiolved)
is confequently infipid, or rather abfolutely
taftelefs.

Whoever fhall pleafe to repeat thefe Ex-
periments after me, will I believe be {a-
tisfied, that the Cryftals fhooting from a
Solution of diftilled Verdigreafe, which
is a Vitriol loaded with Copper ; thofe Cryf-
tals T mean whofe Roots are at the Ex-
tremity of the Drop, and their Points in the
ambient Fluid, refemble nearly the thoot-
ings of Emeralds both in Figure and Co-
lour: that the Cryftals of Euns Peneris, a
Preparation of Iron, wonderfully emulate
the Topaz, &,

When the faline Particles combine, withoat any metal-
line Admixture, the Concrete appears colourlefs, and
probably forms pure Cryflals or Diamonds. The extreme
Hardnefs and Luftre of the Diamond refult perhaps from
the almoft abfolute Homogeneity and Purity of its compenent
Particles, whofe Sides or Planes having admitted no foreign
Particles between them, touch in many Points, and be-
come thercby almoft. infeparable. Saline Particles in fuch
Purity meet, however, but very feldom, and in fimall Quan-
tity : but as mineral Salts abound almolt every where, and
efpecially about Rocks and Mines, they frequently appear

in Shoots or Mafles, blended more or lefs with talcky or other
Matter, and probably conftitnte our Cryftals, Spars, e

No
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No Kinds of Matter that we know of,
except Salts, havea Tendency to fuch-like
Figures : but Salts when at Liberty always
appear in them. The Tranfparency of
Salts is alfo another Property almoft pecu-
liar to themfelves and the Bodies we are
fuppofing them to compofe: and therefore,
notwith{tanding in thefe our hafty and im-
perfect Experiments the Shoots are {fo mi-
nute as to require a Microfcope to difcern
them, and {o tender that the Air in .a
thort Time deftroys them, may not Nature,
who proceeds furely, though flowly, pro-
duce Bodies from a better Combination of
the fame Kinds of Materials, of Size pro-
portionable to the Quantity of fuch Mate-
rials, fimilar in Figure and Colour, hardly
feparable, and of long Durartion ¢

I have dwelt the longer on this firft
Part of the Procefs (which the Drawings
point out in the Shootings of diffi/led Verdi-
greafe, Plate 11, 1, 1: in thofe of Alum,
Plate I11. 4 4 : and of Ens Venerss, Plate IV,
a a) fince every Obferver muft be highly
pleafed, to behold the beautiful Appearances
of Emeralds, Diamonds, &c. rifing as it
were from their native Bed, forming their
regular Sides and Angles under his Eye, and
glittering with a Brilliancy and Colouring
hardly to be imagined.

What has been hitherto deferibed re-
gards the Figures only that proceed from,

5 and
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and feem rooted to the very Extremity of
the Drop. The detached Cryftals that
appear forming within the fame come next
under Examination : and thefe, from their
very firft becoming difcernable, being en=
compafled on cvery Side by a Fluid re-
plete with faline Particles, (which, fwim~
ming at Liberty, are attracted or repeiled
from every Quarter, till the Points of greateft
mutual Attraction meeting in Contact, com-
bine according to their refpe&ive Figures-:)
Thefe, I {2y, have all their Sides moft com-
monly regular and compleat, with fuch
Number and Difpofition of polifh’d Planes
and Angles as fully diftinguith from what
Salt they are derived.—Thefe are the Cryf~
tals that were before mentioned to retain
their Figure however their Size enlarges s
They, and they alone, are properly to be
termed the Cryftals of fuch Salt, and many
of them in Elegance of Form and native
Luitre excel the Workmanthip of the moft
expert Jeweller. Thefe are intended to
be reprefented in the 4/um Solution at £
and in that of Ens Peneris at b 6. They
are alfo thewn again by themfelves, and in
a larger Size, under thofe and fome of the
other Drawings.

+ All foffil Cryflals, Gems, and other Bodies that have
regular Planes and Angles, without an Appearance of being
broke off frofi any Root or Stem, are probably formed in
the fame Manner.

After
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After the Cryftals about the Edges are

grown large, and thofe farther within the
Drop have likewife pretty nearly attained
their full Size; in the Solations I mean
where fuch Cryftals do form; for feveral
Kinds produce Configurations but no Cryf-
tals; and, on the contrary, in fome few,
viz. of Sal Gem, common Salt, &¢. though
Abundance of Cryftals are produced, no
Configurations at all appear : After, I fay,
the Cryftals are formed, the Conhguntlons
begin to fhoot, proceeding fomewhat flow-
ly at the firft: but thLy quicken by De-
grees, and dart at laft, in many Sub iedls,
quite over the whole Drop, as imft as
Lightning ; and that efpecially if the Drop
has been tco much or over fuddenly heat~
ed. Therefore when the Configurations
once begin, the Eye thould never be taken
off, till they are entircly finithed. Some
Defeription of them is given under each
particular Subje&, and they are reprefented
in the Drawings, as the third Stage of the
Procefs, ﬁcrmhed bz, Dy o F; G, in the
Alum Drup and by ¢ and 4 in the Drop of
Ens Veneris.,

Thele Configurations are no lefs con-
ffant in their bmms than the Cryflals are,
infomuch that each Subje&t is eafily dif-
tinguithed by them. Th\.y feem compefed
lll\»\\lf" of the fame tranfparent ‘q’utmg
Particles: but the Figures they produce

nra
ke
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are {o extremely different, that every con-
fiderate Obferver muft judge them owing
to fome very different Property in Nature.—
I have ventured to mention Attraction
and Repulfion, as two Principles that we
may {uppofe concerned in producing thefe
different Appearances, but am very far from
being obftinate in this Opinion, or un-
willing to recede from it, whenever any
more probable Caufe can be affigned. I
am fufliciently fenfible how liable we are
to be miftaken, and how very little we
know even of the moft common Things.
The very Elements that are continually
about us, the Fire, the Water, the Air we
breathe, and the Earth we tread upon, have
many Properties beyond our Senfes to reach,
or our Underftanding to comprehend : and
when we imagine we know any one Thing
perfectly, I am afraid we flatter and de-
ceive ourfelves very grofly. It is our Hap-
pinefs, however, and our Daty, to beftow
fome Time and Pains in making ourfelves
acquainted with the Productions and Changes
that Providence continually brings about
in a regular and conftant Manner. We
are able to fee Effeds, though their Caufes
are beyond our Knowledge: but as no
Effe can be produced without fome Caufe,
when we behold Order, Harmony, and
Beauty arife out of Confufion, by means
of certain active and unalterable Properties,
where-
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wherewith the Author of Nature has en-
dued theoriginal Particles of Matter; though
we cannot underftand the mechanical Ope-
ration of thefe Properties, ot know really
what they are or can perform, we thould
raifé¢ our Contemplations and Adoration to
that Eternal, Omnipotent, Supreme Firft
Caule, who is incomprecheniible in all his
Works : and here, perhaps, hete only, our
Ignorance may commendably become the
Mother of our Devotion. )

In fhort, if the Cryftals of faline Sub-
ftances are wonderful, their Configurations
are infinitely more fo: their Variety and
Beauty no Words or Language can poflibly
exprefs; and trying to give the Pictures of
them is like endeavouring to paint the Luf=
tre of a Diamond, or the Brightnefs of the
Sun-thine.

It happens in fome Kinds of Solutions,
that after the Cryftals are formed, the Con-~
figurations perfected; and when every thing
feems over, and all is quiet, other new Con-
figurations, and Cryftals too, prefent them-
felves, in Figures very different from the
former, and what probably are owing to

Sulvt of another Kind that was latent in the
Mixture,

VYo

e
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C HAP. VIIIL
Of Gem-Salt, Sea-Salt, and Spring-Salt.

so ]

EM-Salt difiolved in warm Water, and
a Drop applied to the Microfcope on a
Slip of Glafs, either holding it over the Fire
for a little while to haften the Experiment,
or leaving the Water to evaporate at leifure,
affords the feveral Figures that appear in the
firtt PratE, IN° 1.

Sea-Salt treated in the like Manner pro-
duces Cryftals as at N° IL.

The Figures of Spring-Salt, or Bafket-
Salt * , obtained by the fame Method, are
thewn at N° 111,

The Figures of thefe three Salts differ
very little: each of them producing Bodies
of the like Forms; wizm. folid Cubes,
{quare Plates, and hollow Pyramids, hav-
ing Bafes that arc either exalt Squares, or
Re&angles, and whofe floping Sides dimi-
nifh gradually upwards by a kind of Steps,
fome terminating in a Point, and others
appearing truncated, or ending with plane
Surfaces. Each Kind of thefe Salts does
not however produce the fame Figures in
equal Plenty, for Gem-Salt affords moft
Variety ; Sea-Salf abounds chiefly with

* This daoes not medn that all Salt made from Springs 1s

Bafket-Salr, but only that our Bafes-Salt is vae Kind of
Sait made from Springss
thofe



Rock, Spring, and Sea-Salt. (1
thofe two Figures N° II. and Spring-Salt
with thofe at N° 111,

Moft Writers reprefent the Cryftdls of
thefe Salts as Cubes; and fuch in Truth
they feem originally to be: 1 mean, when
{o minute as juft to become diftinguifhable
by the greateft Magnifier : large Maffes of
Sal-Gem, and fometimes of Sez and Spring-
Salt, are feen in cubical or reGangular
Figures, made up without doubt of innu-
merable minute Cubes. But in all Exami-
nations by the Microfcope of the Solutions
of thefe Salts, the Bodies that form and
grow under the Eye are, in the general,
not Cubes, but hollow Pyramids :  though a
Prepofiefflion that the Cryftals of fuch Salts
are Cubes, makes thele Figures, even under
Infpettion, often imagined fo to be: for
the fquare Out-line, which is only the Bafe
of an hollow Pyramid (if great Attention
be not employed) is apt to give the Idea of
a Cube: and the different Ranges or Steps,
which by a gradual Diminution upwards
compofe the floping Sides of the Pyramid,
are eafily miftaken, from their great Tranf{-
parency, to be no other than Lines upon
the Surface of the Cube. Indeed a few
Cubes are feen now and then amongit the
other Forms, but their Number is far too
{mall to conclude the general Figure from :
thofe very Cubes in fome Pofitions have

Ea - likewife
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‘ likewife the Appearance of regular Hexa-
gons, as in PLATE | St !
1 have examined various Species of thele
| Qalts from different Parts of the World, and
B particularly feveral brought from Egypz,
\ Hungary, Germany, Se. by my worthy and
| Ingenious Friend _Dr. Richard Pocock, Ar-ch-
| deacon of Dubkn, and F. R. 8. which,
: tho’ red, brown, white, &¢, and feemingly
i of very different Contexture, fome appear-
ing fibrous, others fparry, talcky, &e. yet,
when diffolved and examined, much the
| greateft Part of the regular Bodies produced
in them all were of the fame general Fi-
ure, 7. e. hollow Pymm:&;’s; with little
farther Difference, than that fome were
more tranfparent and fharper at the Top
than others. It may therefore reafonably
be concluded, that an hollow Pyramid,
either Pointcd or flat, is the general Figure
of all Foffile, Sea, and Spring-Salts, when
after being diffolved, and a {inall Degree
of Heat given, their Particles are brought
together, and unite again according to the
Order and Difpofition of Nature : which
‘ hollow Pyramid is compoled of minute
i Cubes moft regularly and wonderfully com-
M bined *, And this has been demonttrated
even

* Dr. Brownrige obferves, in his very eurions Treatife
of the Art of making Commen. Salt; p. 67, ‘I'har when by
a very geatle Exhalation of Water from commson Salt, it

is
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even to the naked Eye by the Salt made
after Mr. Thomas Lowndes's new Method,
where Multitudes of fuch regular pyrami-
dal hollow Bodies may be found, compofed
as it were of 2 Number of little Stairs; and
{o large, that each Side of their fquare
Bafe is at leaft a Quarter of an Inch in
Length *,

None of thefe Salts afford any Branch-
ings out: the Appearances round the Edges
of the Drop, when Heat is applied, being
nothing elfe but a Congeries of faline Par-
ticles hurried together with very little Re-
gularity, and producing no new Forms:
for which Reafon thefe Combinations are
not reprefented in a Drop, as all that {hoot
into Figures more different are. But not-
withftanding ‘the general Shape of thefe
Bodies is nearly the fame, there are parti-
cular Differences very well worth obferving,
which the Drewings endeavour to exprefs,

is fuffered to fhioot joto its true Form, its Cryftals are found
of a cubical Figure of varions Sizes: and maony of thefe
fmaller Cryitals are united together into hollow Pyramids
with a fguare Bafe. Thele Pyramids are truncated, being
not finifhed at the Top, but having there fized 2 Cube of
Salt of 2 more than ordinary Bignels.
5 * Mr. Lozundes fays, *“ in the Salt made by the Sun, as
= well as by my Way, yon will never fajl of fecing very
many little Pyramids, which are compofed of a Parcel of
*¢ fmall cabical Grains piled up in a molt exatt Order, and
cemented together with wonderful Nicety: and the
Crowns _OF thefe Pyramids are always Cubes of a much
larger Size than any of the reit,” Vig. Brime Salt im=

proved, p. 16,
E3 PLATE

“

113

L3
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PLATE [. NIL
Figures of SAL-GEMM &, o0r RC‘JCI{—SALTQ

@ - A {quare pyramidal hollow Body, fome-
what opake, whofe four Sides are
{loping Triangles, and meet in a Point
at Top.

4 - A body with four equal floping Sides,
terminated by a Plane at about half the
Height of the former : not much tran{-
parent, but hollow.

¢ - A Body rifing about the Height of the
laft, in the Manner here thewn, and
very tran{parent except as the Lines

imply.
d- A fquare thin Plate, exceedingly tran{-
parent.

¢ - An hollow Pyramid, whofe Bale is a
Rectangle, and whofe Sides are flop-
ing and terminate in a Point; the
whole femi-tranfparent. |

f-A narrower hollow Redtangle, with
floping Sides not much tranfparent,
rifing about half as high as the pre-
ceding, and then ending in a flat Sur-

_ face that is very tran{parent.

g - Another hollow Figure, having a re&t-
angular Bafe, very tranfparent, with
floping=Sides as in the Picture.

bH-An
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5 - An hollow Body, whofe Top is 4 large
tran{parent Square, and whoft Sides are
darkifh in the Middle, but very tran{-
parent at the Ends, whereby the four
Corners become alfo tran{parent.

i- A very pretty tran{parent truncated pyra-
midal Figure, whofe Top is alfoa tran{-
parent Square, and whofe four Corners
appear to open and {eparate.

% - A folid Cube, femi-tranfparent.

/- Another Cube, which by its Pofition, if
carelefsly examined, will probably be
miftaken for an Hexagon.

m- A {guare Plate of fome Thicknefs, but
tranfparent : its Situation makes it feem
a Rhombus,

#m - Two oblong Plates, extremely thin and
tranfparent, with a Spot in the Midft
of each.

P:LATE: L - NH

Figures of SEA-SALT,

o- A {fquare Pyramid, hollow, and pretty
tran{parent, wherein a Kind of Steps
appear gradually leflening upwards.

2 - Another Figure about halt the Height of
the preceding, whofe Top 1s a very
tranfparent {quare Plane, and whole
four floping Sides are graduated and
@OIlﬁderably tranf{parent,

E 4 PLATE
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PLATE 1. .. N1l
Figures ¢of SPRING-SALT.

After the Defcriptions already given, tis
meedlefs to {fay more of the four following
Figures, g, 7, 5, #, than that they alfo are
hollow pyramidal tranfparent Bodies, with
fuch different Graduations as themfelves
pretty tolerably reprefent. .

o, w - Two of the large hollow Pyra-
mids of Mr. Lowndes's Salt, drawn in {uch
a perfpeétive View as may beft exprefs
their real Figure; each baving a {quare
Bafe, and four triangular Sides that are
nearly equal. Many fine Lines appear run-
ning acrofs thefe Sides parallel to the Bafe,
which, on a ftri¢t Infpetion, are found
to bea regular Graduation of Steps, leflen-
ing from the Bottom upwards. Thefe Py-
ramids do not commonly end in Points, but
are terminated by a cubic Figure: each Cor-
ner of their Bafe is alfo frequently fupport-
ed by a Cube, but of a fmaller Size ; and
i1l leffer Figures of the fame Shape appear
elong the linear Edges, in Number equal to
the Steps, and clofing the Angles where
they join. There are Graduations within-
fide thefe Pyramids correipondent to thofe
without, like the Underwork of a Pair
of Stairs. The Size here exhibited 1s
but



A Deception by the Microfcope. §7
but little Jarger than that of the real Bodies
they were drawn from.

It is very well worth remarking, that
amongit the many pymmidal Figures pre-
fenting themfelves in a Drop of the Solu-
tion of thefe Salts, every one feems to ftand
ere&t upon its hollow Bafe, and appears,
when under Infpection by the Micro-
fcope, exattly in the fame Manner as repre-
fented in the Plate: but this is a Deception;
for in Double Microfcopes, compounded of
three convex Glafles afier the uifual Man-
ner, all the Parts of an Object are feen in-
verted ; that is, the Top appears at Bottom,
the left Side on the right, &¢. The Lights
and Shades being alfo inverted, the finking
Places appear to rile, and the rifing Places
to fink in: f{o that in Truth the hollow
Bafe of the Pyramid is really uppermoft
and next the Eye, tho’ it {fcems to be quite
otherwife. And in Confirmation of this,
I was afflured by Mr. Lowndes, that in the
making his Salt, nothing is more common
than to {ee the Pyramids forming upon the
Surface of the Brine, and always with their
truncated Ends downwards *.

We

f We are told in the Memoirs of the Royal Aeademy of
Scze._wce.r for the Year 1700, that Monficur Homéery thewed
a little Pyramid of Saly, formed in a CryRallization. It
was but low in Proportion to its Bafe, hollow within, and
its ‘B‘ai’e was uppermoft during the Time of its Formation ;
which Mrrm—ﬁeur Hemberg thus accounts for. There was
formed, fays he, ac firlt, a little Cube of Salt (the Figore
Salt naturally affe@s) on the Sarface of the falted Water.

This
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We begin our Experiments with that
native foflile Salt, ufually called Rock-Sait
from its Place of Growth, and from its
Clearnels Sz/-Gem; as it is probably the
Principle or Bafis of feveral other Salts.

Sea Water owes its Saltnefs ‘moft likely
to vaft Quantities of this Salt diffolved there-
in; which, being extracted by different Me-
thods, becomes either Bay-Salz, or what
we commonly call Kitchen-Salt: and Springs
running through or over Beds thereof, and
becoming faturated therewith, afford b
Boiling and Evapomtion all our Inland or

This Cube did not fink, though heavier than the falt Water,
any morc than a Needle, if laid on Water gently, woald do,
and for the very fame Reafon : for when 2 Needle is placed
in fuch a Manner on Water, a little Hollow is made about
it, filled with Air only, in which it lies as in a little Boart;
becaufe the Bulk of the little Hollow and Needle together
13 lighter than Water of the fame Dimenfions. A fimilar
Hollow was formed about this- Cube of Salt, which enter-
€d a little into the Water withooe finking; its upper Sur-
face was dry, and rofe above the Surface in the Hollow,
thoagh not fo high as the general Surface of the Water
round it.  Other Cubes of Salt cryfiallizing along the four
Sides of this dry Suorface began to form a {mall hollow
Square, of which the firft Cube compofed the Bafe. Thefe
tittle Cubes, when joined together, becoming heavier than
the firlt fingle one, and being encompafled with lefi Air i
Proportion, from their Juntion to the firft by their inner
Sides, funk 11l deeper in the Water, that is, to the upper
Surface of the little Cubes which adhered to the firit Cube,
New Cubes of Salt adding themfelves to thefe, funk the Bow
dy yet lower down ; and others continually joining them af-
ter the fame Manner, by enlarging the hollow Square, fiill
planged it more and ‘more, dnd formed the inverted Pyra-
mid; which growing at laf too heavy, funk to the Bottom
of the Water, and then increaed no more.

B@r;féé’:?
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Bafkes-Salt 5 fo that, in Reality, Rock-Salt,
Sea-Salt, and Spring-Salt, are derived from
one and the fame Original in the Bowels of
Rocks and Mountains ; and, upon the ftrict-
eft Examination, they feem to differ no
otherwife than by fome adventitious Mix-
tures, as our Experiments evince, by thew-
ing that neither of them form any branch-
ed Configurations ; but when their Particles
combine again after Diffolution, they con-
ftantly compofe the fame Kinds of pyra-
midal Cryftal Bodies, with Bafes that are
either exa® Squares with four equal Sides,
or elfe having two oppofite Sides longer than
the other two, but always making a right-
angled Figure.

This Salt is conveyed by Sprimgs and
Rivers wherever their Waters can find a
Paffage. TIts fineft Particles rifing with Ex-
halations from the Sea and other Waters,
are likewile difperfed univerfally, and fa-
turate the Surface of the whole Earth: where
entering the Roots of Plants, they promote
Vegetation, help to compofe their folid
Parts, afcend with their Juices, and, ac-
cording to their Mixture with them, pro-~
duce that amazing Variety of Taftes, Smells,
and other Qualities. Some of this may be
recovered in its original Form, by Art, from
moft Kinds of Vegetables; while the reft
becomes fo changed by being blended with
other Subftances, as to appear in the Shoots

or
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or Cryftals peculiar to each Sort of Plaat,
and probably conftitutes its efential Sait.
‘1t is alfo taken continually into the Sto-
machs of Animals, their Food abounding
with it, and affording them proper Nutri-
ment by the Means thereof. It diffolves in
and circulates with their Blood and Hu-
mours, and becomes fo highly fubtilized by
the Heat and A¢tion of an animal Body,
that the greatet Part of it is rendered vola-
tile, and can hardly be reduced ‘again into
its original Figure, though fome of it may
always be found unaltered in the Blood,
Urine, &¢. And the Fertility which Dung
produces in barren Soils, is owing to the
Abundance of it contained therein : for
though Salt in its natural State is pre] udicial
to Vegetables, it becomes fo tempered, after
having paffed through the Bowels of living
Creatures, and been intimately mingled with
their putrifying Faces, that it caufes them
to thrive excecedingly.
No Menftruum is yet found to diffolve
Gold, unlels one of the Salts we are treating
of be an Ingredient therein; they being
the only known Diffolvents of Gold, as
Nitre is of Silver: but, on the' contrary,
Common Salt, Rock-Salt, or Spring-Salt,
mixed with Agua Fortis or Spirit of Nitre,
will prevent its diflolving Silver, though
fuch Mixture proves the readieft Diflolvent

of Gold.

T
T. o
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The peculiar Excellence of thefe Salts
for the Prefervation of Fleth, Fith, &e. 1s
too well known to need Defeription; and
their other extraordinary Vittues, when pre=
pared in different Ways, are too many to be
mentioned here. Glauber aflerts, that com-
mon Salt is the moft ufeful and moft ex=
cellent of all the reft, being the Princi-
ple whence all other Salts, either known
or unknown, are chicfly derived, and may
by Art be produced. By a little Labour and
Fire, and the Addition of fome metallic
Sulphur, it may, he fays, be converted into
Alum or Vitriol ; by Fire, Air, and Sulphur,
into Salt-Petre ; by the Help of a fiercer
Fire, into an alkalious Salt, and by deftroy-
ing its Acridity, into a Salt fit for enriching
Land, and extremely ferviceable to fandy
and barren Soils *. '

Common Salt diffolved in (harp Vinegar,
and a Drop thercof a little heated, fhoots
fome pretty Configurations from the Edges,
and affords Cryftals of the Figures juft now
deferibed, extremely clear and beautiful,
* though f{maller than ufual. Thefe frequently
are joined together with a curious Variety
of Compofition, which the Cryftals of the
fame Salt diffolved in Water never exhibit ;
for they commonly form feparate and dil-
pofed at Diftances from each other.

* Vid, D¢ Nar: Solivm, Amlel, p. 49.
6 Diflolved
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Diflolved in Spirit of Wine, it likewile
produces Conﬁguraﬂons, but very different
from thofe in Vinegar, with Cryftals {mall-
er than ordinary, and having little or no
‘Tranfparency.

Dr. Boerbaave {ays, thefe three Species
of Salt diffolve alike in three Times and a
Quarter of their own Weight of Water * :
but I have found a confiderable Difference
in different Waters, and in different Portions
of the fame Salt.

CH-A Ps TX,

NiTrE, ¢ SALT-PETRE.

VHIS Salt being diffolved in Water,

I a Drop of the Solution thoots from
its Edges, with very little Heat, into flattith
Figures of vatious Lengths, exceedingly
tranfparent, and with Sides that are ftraight
and parallel. Thefe are thewn in their dif-
ferent Degrees of Progreffion, at the Letters
a, b, ¢, dy e, Plate I. N°. IV. where z reprc+
{ents how they firft begin.

Many of them appear cut floping at the
Ends down to a fharp Edge, in the Man-
ner of a Chiffel, and are fome wider and
others narrower. Several alfo are found

* Shaw’s Boerk. Chem, p. 106, Vol. L

with
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with one Corner taken off obliquely, and
that in different Angles; leaving the other
Corner fometimes quite a Point, and fome-
times having a little Breadth.

After Numbers of thefe are formed, they
will often diffolve again under the Eye and
entirely difappear ; but if one waits a little,
new Shoots will pufh out, and the Procefs
go on afrefh. Thefe firft Figures fometimes
enlarge only, without altering their Shape,
and fometimes form in fuch Sort as the
Drop reprefents; but if the Heat has been
too great, they fhoot haftily into nume-
rous Ramifications, very regular and beau-
tiful, but which we have not attempted

to draw, from the great Difficulty of doing
it. 'There feems all the while a violent

Agitation in the Fluid ; and moft commonly,
towards the Conclufion, a few O&aédra
(compofed of eight triangular Planes, or
two quadrangular Pyramids joined Bafe to
Bafe) appear ; which belong probably to
fome other Kind of Salt intermixed with
the Nitre : Pyramidal Figures of common
Salt are likewife fometimes feen; and of
thefe I have now and then found the greateft
Plenty when the Nitre has feemed moft
white and pure, which I pretend not to ac-
count for, unlefs common Salt has been
employed to make it {o.

The regular Cryftals of Nitre are repre-
{ented underneath ‘the Drop, greatly magni-

fied
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nified according to my Method of Exami-
nation, though indeed lefs than what mdy be
found when large Quantities are prepared in
the common Way ; and confift of fix pa-
rallel Sides or Planes, which compofe Bo-
dies of different Lengths, and difterently
terminated at the Ends. There is alfo &
confiderable Variety as to the Equality and
Inequality of thefe fix Sides. The moft
common Cryftals are fomewhat fiat, and
have two broad parallel Planes oppofite to
one another, and four that are much nar-
rower 3 two of which (wiz. one that goes
floping from the upper, and the other from
the under Plaiic) meet on each Side, and
conflitute a pretty tharp Edge. One End
of thefe is commonly cut off {loping on
both Sides along its whole Breadth, but
feldom in the fame Angle. Fid. Fig. 1.
Sometimes however there are foutr broader
Planes, and only two narrower; and now
and then the Sides are pretty equal, and
their Bafe is nearly an equilateral Hexagon.
The feveral Differences in the Drawing are
likewile to be met with, as well as fome
others, but the rareft as well as the prettieft
is that at Fig. 6.

The beft Way to obtain thefe Cryftals for
the Microfeope, is by faturating fome warm
Water in a Spoon with Nitre (not with
more however than it can perfectly diflolve);
when in a few Minutes little Concretions
will
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will be feen forming at the Bottom, whict
being taken up on the Point of a Penknife,
before they are grown too large, and placed
with a little of the Fluid on a Slip of Glafs,
will be found, if they are not broken by
the Removal, to have amongft them fome
or all of the Figures thewn in the Drop,
and again reprefented in a larger Manner
underneath the fame. And though the
Cryftals thus obtained are exceeding fmall,
they are much more intire, diftinét, and
true, than what by concreting in vaft Quan-
tities become Millions of Times bigger,
as they are frequently feen in the Shops.
Amongft thefe too may be found man

Cryftals perfeét at both Ends, by having
been formed wholly detached in the fur-
rounding Fluid, whereas thofe we get by
any other Method are almoft conftantly
broken at one End, from their having been
fixed thereby to the Side or Bottom of the
Veflel they were formed in, or elfe to one
another.

PIL,LATE 'I.- N*IV.
The C'f:}g/ﬂm': of Nitre.

1. The mog common Figure of Nifre-
C?\}ﬂﬂl;, with one End broken off,

2. A‘ ryftal with both Ends perfeét ; one
n the ufual Form as above, the other

‘FOLn Il- F cut




Cryflals of Nitre.
cut off more obliquely, and compofing
an hexangular Plane. he Sides of
this Column are four broader and two
narrower Planes, whereas the prece-
ding confilted of two broader and four
narrower.

3. Another Cryftal, lmving_one End a great
deal floping and graduated, and the
other cut off at different Angles.

4. A Cryftal inclofed feemingly within ano-

- ther, and forcing its way out, by burfte
ing through the other’s Side,

z. A Column with fix equal or nearly equal
Sides : one End broken, and the other
forming an hexangular Pyramid, whofe
Sides are correfpondent to thofe of the
Column.

6. A fhort hexangular equilateral Column,
both whofe Ends are Pyramids, having
Sides that correfpond with thofe of the
Column.

One Particularity in Nitre is, that its
Cryftals are perforated from End to End ¥,
all along, juit within the Corners where the
Planes interfe¢t; as may be proved in the
larger Shoots, by the Breath’s pafling thro’
them eafily on blowing. “Fhefe Channels
are pointed out in Figure 2, by the fix
Dots at its End; they are likewife thewn
more perfeétly at Fig. 7. which reprefents

® Guglisl, Dife. fopra le Fig. a2’ Seliy p. 12,
pafﬁ
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part of a Column with Hairs pafiing thro’
its Perforations.

This Salt is found juft under the Turf
about Paznefs in the Northern Parts of the
Kingdom of Bengal, and probably in other
Places thereabouts, whence it is brought
to us in great Abundance by the Ezff~
India Company * ; but all produced in Eurgpe
appears either like a kind of Efflorefcence
adhering to Rocks and Walls, being what
the Ancients ealled Apbronitum, and what
15 called 3y us Natural Salt- Petre, of which
the Quantity colleced is but fmall; or is
elfe extraced by Art from certain Earths
and Stones, the Ruins of old Buildings,
the Dung of Pigeons, and the Excrements
and Urine of other Animals: the Man.
ner of doing which is related by feveral
Authors,

Examin’d chemically (and to ufe the Che-
mift’s Terms) it appears compounded of a
volatile acid Spirit, and a fixt alkalious Salt.
Such a Spirit the Air abounds with: and
Fhis Spirit by penetrating into, and becom-
Ing incorporated and fixt by the alkali-
ous Salts of Lime, and fome Sorts of Earth
and Stone, jg probably the aétive Principle
that Produces Sa/t-Petre. It is al{o very
likely owing 10 the fame Principle, that Sz/¢-

* Vide Weoduogrd's Metiood of Fofils, P+
F 2 . Petrs

wa
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Petre may conftantly be obtained from the
Mortar and Rubbifh of old Walls, which
have been long C\cpoud to the An‘, and that
the {ame T\htcnllw after being divefted of it
by Art, will afford a farther Qnantity by
lying a few Years together. The extreme
Hardnefs of the Mortar in fome old Build-
ings, where it is found moie difficult to be
blokcn than even the Bricks or Stones it
ferved to cement, feems likewife occafioned
by its being fo fully impregnated with this
Spirit * or Principle, that it becomes in a
manner petrified : and the alkalious Salts
wherewith the Excrements of Animals
abound, ferve })10bm_]}' in the like Manner,
to fix and embody the fame Spirit, and
conftitute Salt-Petre. Some have under-
taken to make it likewife from Lime, Put-
Afhes, &¢. but howfoever it be ]wmuuc

it may ql\ﬁ, ays be dif ftinguifhed by its hex-
agonal Sh@bt\!.

Let us now confider what other Pro-
ductions of Nature appear in this hexago-
nal Figure; and we {hall find that all
Cryftal, unlefs either firaitened for Room

® May not what we call a volatile Spirit confift of Parti-
cles exceedi ingly minute, Mnd of fome determinate Figure 3
whofe Property to repel each oth er, from certain Peints,
in certain Dm\ ions, and to certain Diftances; whereby
they are unable to combine together, unlefs l‘) p“neun!m"

mixing, and becoming embodied with other m,m's, whole
Pores they can frike “into? ard may not their repulfive
Power be increafed by Heat or Motion ?

oy
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or o*.‘:‘rcharged with foreign Matter, is con-
ftantly formed into Pyramids of fix Sides,
or into hexagonal Columns terminated with
fuch Pyramids, and refembling the Nitre
Shoot 5. And as thefe Cryftals fhoot moft
commonly from Rocks of calcarious Stone,
may not their Form be owing to the {ame
velatile Spirit, more flrongly fixed and em-
bodied, and compofing a more hard and
tranfparent Subftance, by an Admixture
with fome Matter different from that where-
with it compofes Nitre? And if, inftead
of exfuding from Stones, and adhering
thercto by one End, ufually called a Root,
thefe Principles happen to concrete in fome
Fluid, or other foft Bed, where both Ends
are equally at Liberty to fathion themfelves
according to the Inclination of their compo-

ent Particles, may we not fuppofe they
may then produce * thofe {parry or cry-
ftaline Pyramids, joined Bafe towards Bafe
by the Intervention of an hexagonal Column
which are known by the Name of Bixfon
Diamonds, from the Place where found
moft plentifully ; and which in Figure re-
lemble exadly the Shoot of Nitre 6 ?

: 'The next moft remarkable Bodies of this
Kind of Figure are thofe of Snow, which

* Vid. Woodwsars’s Hiflory of Fofils, vol. L. p. 161. Thefe

lodie sy ; ; ) ; 1

inu.us °1€ called Jrides by Aldrovand. See his Mufieum, p.
LT 47

J+l2 G4z,

Fas? are
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are always hexangular, or with fix Points ¥,
nearly refembling the Bafe of the Column
of Nitre 1, or thin Slices of fuch a Column
cut off tranfverfely: and as freezing is ufually
imputed to the Redundance of Nitrous Par-
ticles in the Air, thofe who embrace that
Opinion will probably find little Difficul-
ty in fuppofing this Form of Snow occa-
fioned by the fame Principle that gives an
hexagonal Figure to Nitre: and perhaps
they are not miftaken in {uch a Suppofition,
though there is fome Reafon to believe they
may be fo as to the Abundance of the Par-
ticles of Nitre they imagine exifting in- the
Air.

The continual Perfpiration of growing
Vegetables; the Putrefattion and Diflolution
of thofe that perith over the Face of the
whole Earth, all which abound with vola-
tile acid Salts; the continual Exhalations
from Seas, Lakes, Rivers, and other Waters,
which carry alfo up with them Abundance
of the fineft Particles of Mincral or Sea
Salts; the Steams and Vapours from Metals
and other Subftances: all thefe compofe to-
gether the volatile acid Spirit wherewith the
Air is filled, and which probably is the ac-
tive Principle that gives the Figure, and
fupplies Part of the Matter to Cryflals,
Snow, and Nitre, ‘

* The Flakes found now and then with twelve Points, are
probably two Flakes, whofe flat Sarfaces are ftuck tegether,
with their Rays alteraately difpofed,

But
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But the Particles of this acid Spirit are
no more the Particles of Nitre, than Nitreis
the Gunpewder which it compofes by the
Addition of Sulphur and Charcoal. And
the Truth of this feems confirmed by the
Impofiibility of obtaining a fingle Grain of
real Nitre. from any %dntu} of Snow or
Ice: whereas Nitre being but little volatile,
fome of it certainly would be found if it was
really there. However, though no Nitre
can be found, after the volatile Salts that
link’d the Particles of Water to one another
are driven out by Heat, and the Water be-
comes fluid, it is obferved to be much harder,
or lefs fit to make a Lather with Soap, than
it was before its being frozen, from its re-
taining fome {mall Portion of the acid faline
Partic]cs, in the fame Manner as any Water
may be rendered Aard, by puttmff into it a
few Grains of common SAIE, or a few Drops
of any .1ur1 Spirit.

L'is probable thefe acid Spirits are pro-
duced every where; but being extremely
‘leu, and eafily driven away by Heat,
they foon become mﬂ}p ited in thofe hut
htgvon»,, under, or nearly under the Sun’
dire&t Rays, unlefs they are immediately
embodied” by mixing with fome other Mat-
ter; and Loufenuently thoft Countries
nearer the PO]LS, whereunto they are driven
by the Sun’s Heat, muft abound with them.
more or lefs, in proportion to the Ability or

F 4 Inabi-

l
1
|




9 An umwerfal volatile acid Spirit,
Inability of the Sur’s Rays to drive them

again from thence: and thefe extremely
mmute and acive Particles, being continu-
ally in Motion, flrike into, penumtc, and
fix between the Pores of all Bodies capable
of recciving them. Thus, mixing with
faline IE)Limmonr from, or certain Salts
contained in Earths, Stones, &e¢, they may
p:obab‘v incorperate therewith, and con-
crete into the hexagonal Shoots of Cryftal :
filling up the Interftices of Water, and
becoming therewith embodied, they com-
pole that hard Subftance we call ‘Ic 3
which differs nothing from Cryftal in Clear-
nefs, and perhaps w ld have the like Form,
did not the O\tantit}f and Situation of the
Fluid prevent it ; fince we find that Water,
falling in {mall Drops, is concreted wu.h
the mmc Particles into an hexangular Fi-
gure.

Thefe Particles {triking into the Bodies
of lnmn Animals occa hon the Senfation of
Cold : if their Quantity be great, they pro-
duce frft a {fevere Pain, and thcn a Numb-
efs, by 1:“]ch:;10* the Circulationofthe Ani-
val Fluids ; and if they are not driven away
}_\, Heat from Motion or otherwife, or their
Quantity be much increaled, they flop 1hb
Circulations e ntirely, and er” on certa

o)

The freeging or fudden Change of Water into Ice,
gives the belt Ides, how Cryftal, Gems, &c. o ay be form’ d
and that 100 peshaps in a very fudden Manner.

9 Death 5
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Death : and animal dead Bodies frozen be-
come as hard as Stone. Hence it appears,
that freezing is not the Refult merely of the
Abfence of Heat, but is really owing to
fome active and penetrating material Prin-
ciples, which by mixing with other Bodies
become thereby fixt: and the Exiftence of
fach Principles in the Air is farther appa-
rent from the rufting of Metals, the Erofion
of Stone, Glafs, &¢.

The Suppofition that Sa/#-Petre is com-
pounded in a great Meafure of this fame vola-
tile acid Spirit exifting in the Air, is ftrength-
e_n-ai, not only by the Manner of its Pro=-
dultion, but alfo from its ftriking the
Tongue, when tafted, with a pungent Sen-
fation of Cold, like what this fame Spirit
in the Air gives : Moreover, a volatile acid
Spirit may be obtained from it in confider-
able Quantity, whofe Particles are fo altive
and powerful, that they penctrate, disjoin,
and feparate the component Particles of all
Metals except Gold, as well as Stones and
moit other Bodies.

Suppofing fuch Spirit one of the chief
Principles of Sg/t-Petre, may not its exceed-
ing Volatility, when fuddenly and violent-
ly excited to A&ion, by the Fire contained
in Sulphur kindled by Charcoal, produce all
the prodigious Effe@s of Gunpowder * ?

® Vide Dueries; p. 26, q
an




74 Properties of Nitre,
and alfo by certain Mixtures in the Air,
become the Caufe of Thunder, Lightning,
and other wonderful Pheznomena ?

The foregoing Conjectures, into which
I fear I have been led too far by my Sub-
ject, may it 1s hoped be forgiven, as they
are {ubmitted entirely to the Confideration
of better Judges, without the leaft Defign
of impofing them on any one.—But to re-
turn to the known Properties of Salz-
Pf.ﬂ'?'t‘.

It is faid to be the only Diffolvent of Sil-
ver, as Sea-Salt 1s of Gold : for Silver is dif-
folveable in no Menftruum yet known,
unlefs there be Nitre in it; and yet if Salt
be added thereto, the Mixture will no
longer diffolve Silver but Gold. It pre=
ferves the Fleth of Animals from Putre-
fa@tion as well as Sea-Salt, and has the fin-
gular Property of giving it a red Colour *,
In Diftillation alfo, the Fumes that arife
from Nitre are red,

* The Roots of Madder mixed with the Food of Animals
tinges their Bones of a curious Red. Vide Lhilofaphe Tran.
N? 442, and 443, where Experiments in Proof thereof are
given by Ms. Belcker, F.R. 5. The fame is likewife cone
firmed 'IN® 457, by farther Experiments made by Mon/,
Bu Hamel du Monreau.

CHAP.
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CHAP, X,
Of ViTRrIOL i general,

HE moft celebrated of ocur modern

Chemifts fuppofe an acid Spirit exift-
ing univerfally in the Air, and pervading
the whole terraqueous Globe, This, they
tell us, is an uniform Matter, or firft Prin-
ciple, diftributed every where throughout
the Earth and Atmofphere; though of 2
Natare fo extremely {ubtile, that it never
becomes fenfible, unlefs compounded with
other Subftances; but incorporating rea-
dily with different Kinds of Matter, it com«
pofes, they fay, therewith all the Variet
of Salts, Cryftals, Gems, Metals, and Mi-
nerals; the Colour, Figure, Solidity, and
other Properties whereof are owing to the
Difference of fuch Admixture.

This is fometimes called * the Saf Aridum
Foffile, at other Times the Vague Acid.
Compounded with Earth, and an oily Mat-
ter, 1t 1s thought to be the Bafis of Sulpbur;
Of Alum with a cretaceous, and of Fitriol
with a metalline Subflance. It is alfo fup-
poied to be the faline Part or Principle of
all Salts, which Monf, Homberg reduces to
three Kinds only, viz. Nitre, Sea-Salt, and
Fitriol.

* Vide Woodward's Merhed of Foffils, P 37-

7 The




26 Blue Vitriol,

The Configurations and Cryftals of Vi-
triol vary sccordjng to its different Kmsw 3
and its Difference in Kind is fup;wi :d owing
to different Admixtures of the m-,, or dh-
ferent metallic Matter, with that acid Salt
(or bplnt) which is the Bafis of all | R Linds ,}{
Vitriol, Thus, when Copper is difiolved
by and incorporated therewith, the Vitriol
produced is blue; when Iren is the Metal,
the Vitriol is green; and Lead, Tin, or
Lapis Calaminaris mixed with Iron is ima-
gined to render the Vitriol white. There is
11111 farther Variety ; but Iron appears to
be a conftant and principal Ingredient in
the green and white, as Copper is in the
blue.

What occurred in the Examination of
each comes next to be defcribed.

CHAP XL

Blue ViTRIOL.

L.L Vitriol of this Colour is {fuppofed
Vi to receive its Teint from Copper ;
the beft is produced in Hungary and the
Ifland of Cyprus.

A Drop of the Solution heated a little,
and examined as before mentioned, pro~
duces Cryftals round the Edges, very fhort
at
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at the Beginning, but increafing gradually
as reprefented Plate 1I. (in the Drawing
called Blue Vitrial) at the Figures 1, 2, 3,
which denote their Difference of Form, and
the Progrefs of their Growth. = Thefe eryf-
taline Shoots are folid, tranfparent, and
regular, and refle@ the Light very beauti-
fully from their polifhed Sides and Angles.
As the watery Part evaporates, Numbers
of long flender Bodies refembling Hairs
are feen here and there, fome lying Side
by Side, as it were in little Bundles (vid. 4.)
and others crofling one another, in fuch
manner as to feem all radiating from a
Center, and compofing ftar-like Figures,
which fee at 5, g. This Salt proceeds but
flowly, and requires fome Patience before
the Configurations begin to fhoot: which
they do at laft, and that towards the Middle
of the Drop moft commonly, after a very
pretty Fathion, as at 6 ; and it is to be ob-
{erved, that here alfo the principal Lines
iflue from a Center.. Any farther Defcrip-
tion of the Drawing feems unneceflary : but
1t is remarkable, that none of the regular
(T‘l’yi‘mls are found in this Way of Examina-
tion, though they are to be obtained in
gOOd‘Plenty by the ufual Method of Eva-
poration, &e.

One of thefe regular Cryftals, of the
Size they are commonly found in the Shops,
is reprefented by the two Figures A and B,

which
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which fhew exaétly the different Sides there-
of. It confifts of ten Planes.

If a Piece of Iron be left for fome fthort
Time in a Solution of blue Vitriol, its Sur-
face will appear of a Copper Colour, and
is really covered with Particles of Copper,
either precipitated upon, or attracted by
the Iron, to which they firmly adhere, and
whofe Pores they feem to fill. 'This may
ferve to fhew after what manner fome
Springs of Water are able to perform what
is ufually called a Tranfmutation of Iron
into Copper; which indeed is nothing more
than a gradual Diffolution of the Iron, whofe
Place becomes as gradually fupplied, and
its Figure aflumed by the minute Particles
of Copper floating in the faid Water: fo
that, although a Mafs of Copper may be
found, after a Length of Time, inftead of
a Mafs of Iron, there is no Tranfmuta-
tion in the Cafe. The whole Fa& feems
only to imply, that the minute Particles of
Copper wherewith the Water is ftored, be-
ing much {maller than the Pores or Inter=
{tices between the Particles of Iron, do firft
of all get into and fill up the faid Interftices.
We have then a Mafs compounded of Iron
and Copper; but the Iron Parts thereof
becoming ' gradually corroded and wathed
away by the Water (the mineral acid Salts
it contains rendering it a Menftruum there-
to) their Places are immediately occupied

by
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by Particles of Copper, which the Water
brings along with it continually ;. and 2
Body of Cc;pper at length is fubftituted in
the room of the Iron that was corroded
and wathed away. The Petrifation of all
Bodies that were originally of fome other
Subftance than what they now appear to be,
was probably produced after a like Manner s
for it feems highly improbable that an
Subftance whatever can, ftricly {peaking, be
converted into a Subftance of fome other
Kind, howeyer Appearances may happen fo
impofe upon us.

- Dr. Brows informs us in his Travels, of
two vitriolic Springs, called the old and
the new Ziment, rifing from a Copper Mine
in Hungary, which in fourteen Days turn
Iren left in their Waters into Copper, and
that too more pure, dudtile, and malleable,
than any Copper extracted from the Ores
that he took out with his own Hands from
one of thefe Springs the Figure of an Heart,
which had been put thereinto eleven or
twelve Days before, and found it ag per-
fect Copper as it had been Iron when put
in. Some, he adds, will not allow this
to- be a Tran{mutation, but argue, That
the Waters being faturated with 2 Vitriol
of Copper, and “finding a Body fo ealy to
receive it as Iron is, it infinuateth thereinto
fo far as to divide and precipitate the Iron,

lcaving
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leaving its own Subftance inftead thereof *.
And this moft certainly is the Faé&, though
the Do&or feems to doubt it; the Purity of
the Copper may be brought in Proof, and
is not to be wondered at, for the minute
Particles thereof, that floated in the Water,
and were depofited in the Pores of the Iron,
muft neccflarily be lefs blended with fo-
reign Matter than any Copper in its Ore
can be.

There are Copper Mines in the County
of Wicklow in Ireland, called the Mines of
Crone Bawm, or Corona Alba, on the North
Side of the River #rklow, where the Water
raifed from the Mines, that ufed to run
away in Wafte, has lately been converted
to great Profit: for by placing Iron Bars
on Beams of Timber fixed for that pur-
pofe acrofs large Pits or Cifterns, (floored
with fmooth Flags and lined on the Sides
with Stone and Lime) through which the
Water runs, the Iron becomes incrufted
in a few Days with Particles of Copper :
which being fwept off from Time to Time,
and falling to the Bottom, are, when a
Quantity is collected, taken thence, in
a fine brown Powder, confifting of Copper
and the Ruft of Iron; which affords, when

* Vide Brown's Travels, 4to, p. 109,

fmelted
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fmelted and purified, a rich Copper, 10 /.
per Ton more valuable than what is ob-
tained from the Ore of the fame Mine.
This was difcovered, by obferving, that fome
Iron Tools of the Workmen, which had
fallen accidentally into the Water, were after
2 while incrufted with Copper.

A Chain of thefe Pits is already made,
each 1o Feet in Length, 4 in Width, and 8
in Depth: and a5 many more may be f{unk
as. People pleafe, there being a continual
Supply of Water to run through them all,

hey make ufe of foft Iron, which attra&s
the Copper Particles beft, diflolves, mixes,
and participates with them in form of a
brawn Duft. A "Ton of Iron in Bars pro-
duces one Ton, nineteen Hundred, and two
Quarters of brown Duft; and each Ton of
Duft fmelted, affords 16 Hundred Weight
of pure Copper. There are at prelent about
500 Tons of Iron in the Pits. A large Bar
of foft Iron will be diffolved in about 12
Months *,

N. B. Whilft the minute and invifible
Particles of Copper are floating at Liberty

* The above Accluiit is theé Subfance of a Letter to Sir
Hans Sloane, which He favoured me with the Ufe of ; and al-

fo of another Letter com municated to the Roya/ Society by

Lord C'aa’qgan < both thefe Letters were written by the Re-
verend Mr. Biliam Hepry, who was himfelf upen the Spot,
I have slfo a Lump of Metal, wherein moft of the Iron has

been diflolved in the Water, arid its Place fupplied by Parti-
cles of Copper.

Vor. II. G

in
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in any Menftruum, they are firongly at-
tracted by Iron ; inforntich that if a2 Needle
or the Point of a Knife be held but for a few
Minutes in a Solution of blue Vitriol, or if
lue Vitriol be wetted and rubbed upon
Tron, it will prefently be cafed over with
Copper : and yet when thefe fame Particles
are collected ‘into a Mafs of Copper, there
{eems no Attraction between that ™Ma4fs and
4 Mafs of Irén, nor has the Magnet any
{enfible Effe&t on Copper. '

Copper affords a blte or a green Tinc-
ture, according to the Menfiruum wherein
it is diffolved ; and therefore is fuppofed to
fupply Colour to the Emerald, Sapphire,
Turquoife, Lapts Lazufi, ‘Lapis Armenus,
and moft other Stones and Minerals”that
are either green or blue, a8 well 4§ to
the Subje& we arc at prefent treating of.
“The amazing Variety of Blues and Greens
deducible from this Metal, and the Chan=
ges of one.into the other, are excecding-
ly worth the while of ‘every curious Per-
{fon to fatisfy himfelf about by a Train of
ealy Experimcnts;'the Way of making
which may be found in Boyl's “Treatife
of Colours, in Boerbaave's Chemiflry, -as
tranflated by Dr. Shaw, Vol. II. page 3142,
0. and in Hill's Letter, printed at the End of
his Theopbrafius, on the Effeéls of different
Menftruumson Copper s where we areinfornied,
that, of the Mincral Acids, Spirit of Sea-Salt,

: Spiris
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Spirit of Nitre, and Agua Regia, produce
with this Metal different Kinds of Green =
Oil of Vitriol, Qil of Sulphur, and Aqua
Fortis, different Degrees of Blue: that,
amongft the vegetable Acids, diftilled Vi-
negar, Juice of Lemon, and Spirit of Ver-
digreale (which is a Vinegar abforbed by
Copper) afford different Greens : that, of
the fix’d Alkalies, the Salt of Wormwood,
Pot Afhes, and Oil of Tartar per deliquium,
give all a deep and delightful Blue; as do
allo, among the volatile Alkalies, Spirit of
Sal Armoniac, Spirit of Urine, and Spirit of
Hartthorn : ‘that, of the neutral Salts, crude
Sal Armoniac produces a fine Blue; na-
tive Borax a deep, and Sea-Salt a Whitifh
Green.
¢« A Solution of Copper in any of the
beforementioned Acids, fo weak as
to leave the Menftruum colourlefs like
Water, may in an Inftant, by the Af-
fufion of a few Dreps of Oil of Tar-
tar per deliquium, be converted into a
glorious Blue, or by a like Quantity of
Spirit of Nitre into a beautiful Green s
nay, by this means made Blue, may be
yet changed into Green by a larger Quan-
tuty of the Acid: and even when thus
made Green, again converted into its for-
mer Blie, by a yet larger Quantity of the
“ Alkali,

* The blue Tin@ures of Copper made
in the fix’d Alkalies, may alfo be di-
G 2 ¢ yefted
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84  Tinflure from Copper bow diffufible.

vefted of their Colour, and rendered co-
lourle{s and pellucid like Water by Acids,
if the Proportions be carefully regarded.
The blue Liquor here is made colourlefs,
as the colourlefs Liquor was before made
Blue ; and the pellucid Liquer thus pro=-
duced, will exhibit all the Phenomena
before defcribed in that originally colour-
lefs. To this it may be added, that even
the firong blue and green Solutions are ea-
fily changed from Blue to Green, and from
Green to Blue in the fame Manner *”.

And how far Copper can diffufe its
Tin&ure (or its Parts become divifible)
may be learned from Mr. Boyle, who found
a fingle Grain of Copper, diflolved in Spirit
of Sal Ammoniac, would make 256306
times its own Bulk of clear Water of a blue
Colour ; would give a manifeft Tinlture to
above 385200, and a faint, yet diftinguifh-
able one, to more than §30620 times its own

Bulk 4.

CH A PSS XEHL
Green ViTRIOL, Or Englifh Copperas.

UR Green Vitriol contains a great
deal of Iron, but appears not to hold

any Copper, which makes its Colour diffi-

* Hill's Theophbraffus, page 188, 189.
+ Vide Boyle Abridged, Vol I, page 408,

1
cuit
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cult to account for : fince all mineral Sub-
ftances, whofe Colour is blue or green, have
been generally fuppofed to derive their Co-
lour from Copper.

When diffolved in Water, it conftantly
drops to the Bottom a yellow ferrugi-
nous Sediment; which being taken away,
the remaining Liquor, after a due Time of
Reft, affords Cryftals much clearer and of
a finer Green than the Vitriol was at firft.
Thefe being difiolved again throw down
another yellowith Sediment, but in much
lefs Q\uantity than before, and when cry-
ftalized anew appear of a ftill more live-
ly Colour, And by repeating this Opera-
tion, they may be rendered perfectly tranf-
parent and of a delightful Green ; tho’
after all fome Iron will f¥ll be left, which
fubjects them to contract 2 Ruft, if expofed
to the open Air. '

A Drop of the Solution, moderately heat-
ed, and applied to the Microfcope, be-
gins to cryflalize about the Edges, and
proceeds gradually, as the Figures 1, 2, 3.
Plate 11, N° o, reprefent, under the Name
of Green Vitripl. After waiting fome Time,
the Configurations puih out, fuddenly and
hattily, towards the Middle, in the Man-
ner reprefented by Figure 4, which begins
at @, and thrufts forwards and fideways
at the fame Inftant, with wonderful Order
and Regularity, to the other Extremity 8,

G 3 where
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where the whole Procefs is at an End. Its
regular Cryftals are rarely found in this Ex-
amination, but a Couple of them, as obtain-
ed by diffolving 2 Lump of our Subject in
boiling Water, and leaving it at Reit for
a Day or two, are placed at the Side of
the Drop. The firtt of them A, is one out
of a great many that were formed on the
Side of the Glafs wherein the Solution ftood,
and adhered thereto. Thefe being pro-
duced in the clear Part of the Liquor, above
the ferruginous thick Sediment which
had been precipitated but was not taken
away, were much greener and more tranf
parent than the Vitriol firft difflolved. Ex-
cepting fome Irregularities, they were all of
the fame Shape, with Sides nearly corre-
fponding.

The Figure B reprefents an O&aédron,
that being the general Shape of many Cry-
ftals formed in the yellow thick Sediment
at the Bottom, a Fortnight or three Weeks
after, the clearer Part of the Liquor having
been poured away: and confequently the
Difference of Figure between this and the
former muft be imputed to the much
greater Prop@rtion of lron in this than
that.

Our green Vitriol, or Englifh Copperas,
is made from the Pyrite, that are found
in great Abundance on the Shores of Su/~
Jex, Effex, Kenr, &c. Thefe Bodies are

of
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of a ponderous and compact Subftance, con=
tain Metal and Sulphur, have a rufly fer-
ruginous Qutfide, but internally appear,
when broken, fometimes of the Colour of
Brafs, Silvery fometimes, and {fometimes like
Iron ; the Matter compofing them is dif-
pofed in Strize, or a linear Dircion di-
verging from a central Point to the Cir-
cumference, if the Stones have any thing
of a circular or cylindric Figure; or lying
parallel and perpendicular to the flar Sides,
if their Form be flattith. After being
long expofed in Heaps to the Air and
Rain, the Salts begin to adt, vitriolic Ef-
florefcences puth out upon the Surface,
they become brittle, fall to Picces, and
difiolve into a Liquor. This Liquor, when
boiled two or three Days in a leaden Caul-
dron, (Pieces of Iron being thrown in from
Time to Time during the boiling and dif-
folving in the faid Liquor) is difpofed af-
terwards in convenient Veflels, where it
ftands for about a Fortnight to cryftalize
into Vitriol. A great Work of this Kind
15, or was not long ago, carried on at
Deptford.

G 4 CHAP




White Vitriol,

C:H AR - XHE

White VITRIOL.

\HE White Vitriol from Goflar in

Germany, as well as that from Hun-
gary, contains fome little Copper, but the
common Sort with us has no other Metal
in it befides Iron, unlefs, as fome fup-
pofe, there is alfo a fmall Quantity of Lead
or Tin. The Iron contained in the Green
and Wlhite, as well as the Copper in the
Blue, is not in any conftant Proportion, but
frequently more or lefs in dificrent Pieces of
the fame Parcel, which occcafions fome Va-
riety in Experiments made therewith.

A Drop of the Solution of white Vi-
triol begins to fhoot at the Edges, by a
gentle Degree of Heat, either in fmall an-
gular Figures, or minute curvilinear Spi-
cule, both which arc reprefented in Plaze
Il. at 1, 1. The former of thefe {pread-
ing confiderably in Breadth, and protrud-
ing very flowly forwards, produce thofe
lineated Figures fhewn at 2 on one Side
of the Drop, which are formed by two
Planes inclining to one another in an An-
gle of about 120 Degrees: the latter, viz.
the Spicule, {preading likewife and flat-
tening at the Ends, fhew themfelves nearly
as reprefented by 2 on the contrary Side,
Some
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Some of them however thoot farther into
the Drop, in the Manner fhewn at 2s 4s
and 5: and many fo thot out have other
fmaller ones protruded from their Sides,
parallel to one another, and forming an
Angle with their main Stem of about 60 De-
grees, as at ¢, 2 : when the Procefs is nearly
over, many extremely minute Spicule arife
in the Interfpaces; fome uniting in, or ra-
ther thooting from Centers, and making
a very pretty - radiated Appearance, like
what was before obferved in the Blue Vi~
triol ; whilit others of the fame $ picule are
feen {cattered and difperfed about the Drop
in all Directions, as at 8. Thefe Spicules
may be termed a Characteriftic of the Vi-
triols, being ufually found in all of them,
when examined by the Microfcope with
Care; but as fometimes the Green is {een
without them, I have taken no Notice of
them there.

The Figure {hewn at 6 is feldom to be
met with, but when the Fluid Part of the
Drop is fuffered to evaporate without any
Heat; and it feems nearly to approach the
regular Cryftals, which are next to be de-
{cribed.

As a Solution of our prefent Subje does
not fo eafily cryftalize by the common

1 I is obfervable, that many of the Pyritz exhibit
Lines diverging from a Center, exally in the fame Man-

Rer.
Methods,
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Methods, after trying feveral Times to make
it do fo without Succefs, I h:w contented
myie]f with examining the * Gilla or Sal
¥itriolf made by the Che n"m s: two Figures
whereof, A B, as magnified above a thoufand
times in the Area, are given “t the Side
of the Drop. They appear to be qua-
drilateral Columns, the Inclination of whofe
8ides is oblique, having generally a qua-
drilateral Pyramid at ean,h End, formed of
triangular Sides ‘correfponding to thofe of
the Column, as at A ; but fometimes thefe
triangular Planes interfect, in fuch a Man-
ner that the Angle at the Apex is com-
prchended under only three of them, as
at B.

Vitriol in confiderable Abundance is found
in Subftance and of different Colours,
blue, green, white, and red, in feveral
Parts of Hungary, Germany, and other
Countries : but very httlc, if any, native
Vitriol is ever found in Mafles or Lumps
in England ; all produced here being ob-
sained by Art from the Pyrite, and of the
white the greatet Part comes to us from
Abroad. The Appmmma of fuch White
Vitriol is extremely like Loaf Sugar; it hasa
fweetith difagreeable ftiptic T ”11"tf., and when

Thefe &

Salts or Cryftals are obtained by the Help of

Spirit of val, ory as Lemery divetts, by diffolving White
\‘.r..o' in the Phlegm of Vitniol,

diffolved
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diffolved in Water, throws to the Bottom a
ferruginous Sediment like the Green.

It would be endlefs to enumerate all
the ‘Ufes of Vitriol. Sir Kenelme Dighy’s
fympathetic Powder, fo famous in its Da
for the Cure of Wounds, was nothing elfe
but Vitriol expofed to the Summer’s Sun
for feveral Days and powdered. But a-
mongft all the reft, its being an Ingredient
abfuh‘tdg neceflary for the making of Ink
is not the leaft to :be egarded. Any
Vitriol that contains Iron will ferve to
this Purpofe, of what Colour foever it be':
the Green however is commonly preferred,
as holding a greater Quantity of that
Metal : but the White fometimes is not
lefs ftocked with it, and then will do full
as well. Galls unripe, or gathered when
they are cf a blueith Colour, before they
come to their full Growth, being beaten
to Powder, and infufed in Water, give the
Water a fliptic Tafte, without altering its
Colour much ; but a proportionable Quan-
tity of pnwuezed Vitriol, or a Solution of .
Vitriol, being mixed therewith, turns it in-
ftantly as Jlde as Ink, and wants only
a little Gum to make it Ink indeed.
A DeCO&i(,n of the dried Leaves of red
Rofes, of Sa ge, Oak Leaves, or the Rinds
of Pomeor\ ates, produceq the {ame Ap
pearance therewith, It alfo in like Man-
ner blackens an Infufion of Green Teas

and
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and therefore a few Tea Leaves put to
fteep for {fome Minutes in any Mineral
Water made hot, will readily difcover if
it contains Vitriol, by fuch its Change of
Colour : the Proportion of the Vitriol may
likewife be guefled at by the Deepnefs or
Palenefs of the Tintture.

On writing with a Solution of Green
Vitriol, nothing is feen upon the Paper
when dry: but by rubbing it over with
a Deco&ion of Galls, what was written
becomes black and legible. Spirit of Vi-
triol wiped gently upon this, makes it
vanith again immediately : Oil of Tartar
per deliguiuim reftores the Letters once more,
though not black but yellowith -

A ftrong Decotion of red Rofes mixed
with a Solution of Vitriol produces a black
Ink, which on dropping Spirit of Nitre
into it becomes inftantly red, and is far-
ther convertible into a greyith Liquor, by
adding a little of the volatile Spirit of Sal
Armoniac. :

Good Writing Ink being not always or
every where to be procured, it will not
perhaps be unacceptable to give here an
cafy Way of making it, which I can re-
commend from many Years Experience.

To one Quart of Rain Water, or foft
Biver Water, put four Ounces of blue

* Vide Lemery’s Chemiftry, chap. 18.

Galls
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Galls bruifed, two Ounces of green Vitriol
or Copperas, and two Ounces of Gum Ara-
bic grofly powdered. Let the Mixture be
well fhaken or ftirr’'d about now and then,
and in twenty-four Hours it will be fit
for Ufe. It is moft conveniently made in
a wide-mouthed Bottle that will hold near
double the Quantity, where it may fome~
times be fhaken together brifkly; but be
fure you let it fettle again before you pour
any off. When you have ufed all that
can be got off clear, a little more than half
the Quaatity of the fame Ingredients will
make you another Quart. '
What is written with this Ink looks pale
at firft, but after a few hours becomes of a
fine black, and I belisve will never change.

']

CHAP XV,
Difilled VERDIGRE ASE,

ERDIGREASE is a blueilh green
Effforefcence * or Ruft, produced

on Plates of Copper, by corroding the
vurface thereof ~with that penetrating
acid Spirit which the Hufks of Grapes
abound with after they have been prefs’d
and laid together to ferment. This Ruft

* Vide Lemery's Chemifry, chap. vi. Barbazuve’s Che-
miflry, by Shaw, Vol. II. page 137.

being




94 Diftilled Verdigreafe.
being digefted with diftilled Vinegar ia
a confiderable Degree of Heat, and dif-
folving partly therein, affords a2 Liquor of a
moft beautiful green Colour, which after
Evaporation, being {fet in a cold Place, pro-
duces tranfparent and elegant green Cryftals,
that are called ufually by the Name of
Diftilled Verdigreafe, but are really a Vitriol
loaded with the pureft Particles of the
Copper.

If thefe Cryflals are diffolved in warm
Water, and a Drop of it be applied to the
Microfcope immediately, it ufually produces
Abundance of the regular Figures 1, 2, 3, 4,
z, 6, 7, (exhibited at the Side of the fourth
Drawing, Plate 11.) without forming any
confiderable Configuration: but if the
Solution is fuffered to ftand quiet for a
few Hours, and a Drop of it be heated over
the Fire on a Slip of Glafs, till it begins to
concrete about the Sides, and then examined,
fharp-pointed folid Figures (bileCted by a
Line through the Middle, from which they
are cut away towards the Edges) will be {feem,
thooting forwards, as reprefented 1, 1, 1:
which Figures are oftentimes firiated very
prettily from the Middle Line to the Edges,
obliquely, as 2, 2, may {erve to thew. They
both arife frequently in Cluafters, and fthoot-
ing from a Center, as at 3, 3.

The forementioned Figures are a long
while growing ; and whillt they are doing

{o,
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fo, feveral regular Cryftals appear forming
in different Parts of the Drop, of the moit
lovely Emerald Colour, and refleCting the
Light from their Sides and Angles, which
are as exactly difpofed and finely polithed as
if they had been cut by the moft fkilful
Jeweller. Thefe Cryftals are thewn in the
Drop at 4, 4, but much better, becaufe
magnified a great deal more, at the Side of
it, by the Figures 1, 2, 3, 4, 5, 6, 7.

No Cenfigurations form themf{elves in the
Middle of the Drop till the Fluid be nearly
evaporated, but when they begin to form
they proceed {omewhat haftily, and there-
fore muft be attended clofely. Their com-
mon Figure refembles two long //; crofiing
each other in an Angle of about 6o De-
grees, and fhooting Branches every Way :
each of which again protrudes other Bran-
ches from one, and fometimes both its Sides,
making together an Appearance like four
Leaves of Fern conjoined by their Stalks,
as at 5, ¢, Separate Clufters of the fame
fharp-pointed Figures, as thofe at the Edges
of the Drop, are formed alfo frequently in
the Middle of it, as 6. Sometimes alfo thev
put on another Form like the Leaves of
Dandelion, as at 7. Very beautiful Figures
are likewife produced by a Kind of Combi-
nation of tharp Points and Branches, in the
Manner reprefented 8, 8.
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All the beforementioned appear of a moft
lovely green Colour, but deeper. or paler
according to the Time of their Production ;
the firlt produced being conflantly the
deepeft, Towards the End of the Procefs
fome circular Figures are formed, extreme-
1y thin, and fo flightly tinged with green
that they are almoft colourlefs, but with
Lines radiating from a Center to the Cir-
cumference, like the ftar-like Figures of
Alum hereafter to be deferibed. Thefe are
thewn 9, g. When all {feems in a Manner
over, Bundles of Hair-like Bodies appear fre-
quently fcattered here and. there through-
out the Drop, in the fame Manner as de-

{cribed in the blue and white Vitriols.

C H AP, XV,
ALvum.

HE Configurations of this Salt abound

with Beauty and Variety, and prove

more or lefs perfet according to the Strength

of the Solution, and the Degree of Heat

employed in making the Experiment; to

judge of which a little Experience will be
found needful,

The Solution, however fated with Alum,

will not be found over-firong after ftanding

9 fome
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fome Days, for ‘in that Time it will have
precipitated many Cryfials to the Bottom,
whereby the Liquor is fometimes left too
weak for our Purpofe; but then, by holding
the Phial over or near a Fire, the Cryftals

- will again diffolve, and be taken up a-new

into the Fluid. ’Tis not however advife-
able to make ufe of it as foon as this is done,
unlefs. we want to produce nothing elfe
but Cryftals : for if, after this, it be em-
ployed before it has had a little Time to
cool and fettle, it is very apt to form into
Cryftals only : but when it has flood about
half an Hour, a Drop, placed on a Slip of
Glafs and heated properly, exhibits come
monly at the beginning a dark Cloud, which
appears in Motion fomewhere near the
Edge, and runs pretty {wiftly both to the
Left and Right, until it is either ftopped
by the Intervention of fome regular Cry-
ftals, or elfe proceeds onwards both Ways
at once, and nearly of the fame Height,
till having {urrounded the whole Drop the
two Ends rufh together and join ; the Pro-~
grefs towards which is attempted to be
thewn, Plate I11. N° 1. g a.

This cloudy Part of the Drop, that feems
violently agitated whilft it is running round,
Appears on a fin& Examination to confift of
dalts, fhot into long and very flender Lines,
much finer than the fmallet Hair, which
€rofs one another at right Angles, and Form.

a8

¥oa., 11. H
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as they go along, from their internal Edges,
Rows of folid Cryftals compofed of many
oblique plain Sides & 4, and which have
all a Tendency towards the Figures of
the regular Cryftals to be defcribed pre-
{ently.

But it happens frequently, that in fome
Parts of the Drop many minute-and circu<
lar Figures are feen, rifing at fome little
Diftances from the Edge, whilft the above-
mentioned Operations are performing in
other Places thereof'; which minute Figures
enlarging themf{elves continually, appear at
jatt of a ftar-like Form, or with Lines radi-
ating and diverging from a Center, in the
Manner reprefented ¢ ¢.

After the Bufinefs is over about the Edges,
a good deal of Patience will be requifite to
wait for the Configurations in the Middle
of the Drop, which feldom begin till the
Fluid feems almoft wholly evaporated ; when
on a fudden many ftrait Lines appear pufhing
forwards, whofe Sides or Edges are jagged,
and from which other fimilar firait and
jagged Lines fhoot out at right Angles with
the firft ; thefe again have other fmall ones
of - the fame Kind fhooting likewife from
thgmfelves, and compofe altogether a moft
heautiful and elegant Configuration, the
Order of which is attempted to be fhewn
at D.

Each
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Each of thefe Lines increafing in Breadth
towards its End, appears fomewhat club-
headed, aseee.

Sometimes inftead of fending Branches
from their Sides, many of thefe Lines rife
parallel to each other, refembling’a Kind of
Palifadoe, and having numberlefs minute
tran{verfe Lines running between them, as
at F.

But the moft wonderful Part of all, tho’
not produceable without an exaét Degree
of Heat and right Management, is the dark
Ground-work thewn at G, which confifts of
an almoft Infinity of parallel Lines, having
others croffing them at right Angles, and
producing a Variety fcarce conceivable from
Lines difpofed in no other Manner: the
Dire@lion of the Lines (which are exqui-
fitely ftrait and delicate) being fo frequently
and differently counter-changed, that one
would think it the Refult of long Study and
Contrivance.

During the Time this Ground-work is
forming, certain lucid Points prefent them-
felves to view (on one Side thereof moft
commonly) which Points grow larger con-
tinvally, with Radiations from a Center,
and become Star-like Figures, in the Man-
ner of thofe before mentionsd. Several of
them likewife thoot out long Tails, which
give them the Appearance of Comets: and
at the End of all, a dark Lineation, in

H 2 various
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various Diretions, darts frequently through,
and occupies all or moft of the Spaces be-
tween them, making thereby no ill Repre-
fentation, when viewed by Candle-Light,
of a Night-Sky, illuminated with fhining
Stars and tailed Comets, and rendering
the whole Scene extremely whimfical and
pretty. :

Nor do thefe Configurations break away,
or diffolve, foon after their being form-
ed, as many others do; but may be pre-
ferved on the Glafs in good Perfection for
Weeks or Months, if Care be taken neither
to exclude the Air wholly from them, nor
put them in a moift Place: for in either
Cafe they will be foon deftroyed.

Being defirous to preferve fome exceeding
fine Star and Comet-like Figures, I falten-
od another Glafs of its own Size upon the
Slip where they were formed ; having firft

JJaced thin Pieces of Cork between, to pre-
vent the Glaffes from touching, and after
all ftopped the Ends and Sides with Sealing
Wax, thereby to keep out the Air, which
I imagined would fpoil them : but contrary
to my Expectation, in two Days the Figures
were all obliterated ; whereas another Con-
figuration, covered with a Slip of Glafs to
preferve it from being touched, but whole
Sides were' open to the Air, continued in
great Perfection at leaft two Years, and then

teo was {poiled by Accident.
; The
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The fame Thing likewife happens to
Saccharum Saturni, Ens Veneris, Salt of -
ber, and fome other faline Subftances, whofe
elegant Configurations may be long preferv-
ed between Slips of Glafs kept afunder as
above direted, provided the Air be not pent
up with them, and that the Place you put
them in be dry. I have at this Time feve-
ral Configurations formed fome Years ago ;
and it will {ave much Trouble, and be moit
agreeable to People not overftock’d with
Patience, to have always as many kinds as
one can thus ready, to fhew fuch Friends
whofe Curiofity may - not be fuflicient
to make them attend to the whole Pro-
cefs.

A great deal of Exa&nefs and Nicety is
requifite as to the Degree of Heat, to make
one and the fame Drop produce all the Con-
figurations prefented in the Plate ; tho’ you
will certainly meet with {everal of them in
every Drop you try, unle(s the Heat be too
long continued ; in which Cafe the Fluid
becomes hardened by the Fire into a kind
of tranfparent Gluten, which never fhoots
at all, is not eafily diffolveable, or to be got
off the Glafs without fome Pains.” On the
other hand, if the Heat be violent, though
not long, it fthoots too faft, with much It~
regularity and Confufion.

H 3 ‘The




102 Cryftals of Alum.

The regular Cryftals are often formed in
the fame Drop with the other Configura-
tions, as at f. Butif not, they may eafily
be produced, either by ufing a Solution
made with hot Water, before it cools ; or
by placing a Drop of a well-faturated Solu-
tion, when cold, on a Slip of Glafs, and
fuffering the Fluid to evaporate without
any Heat at all. Cryftals will alfo be form-
ed by Precipitation after the Solution has
ftood fome Time.

After numberlefs Obfervations to deter-
mine the Cryftals of Alum, I find amongit
them the following Variey:

Some are exadly regular O¢tagdra, com-
pofed of eight equilateral Triangles, as the
Figure A.

But as they lie moft frequently on one of
their triangular Bafes, they appear in the
Manner {hewn at B.

Others appear like the above with their
folid Angles cut off, forming thereby a
Fioure of fourteen Sides, eight of which

o
are Hexagons, and the other fix Squares,

as .
The Figure D frequently prefents itfelf,
and feems alfo compofed of fourteen Planes
wiz. 12 quadrilateral, and two hexagonal)
the Planes underneath being fuppofed to
correfpond in Number and Figure with

thofe that appear above.
E repre-
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E reprefents an eight-fided Figure, con-
fifting of two triangular, two hexagonal,
and four gquadrilateral Planes, two whercof
flope downwards from the upper hexangular
Plane, and the other two upwards from the
under one.

The Figure at F is compounded of eight
Planes, the undermoft whereof is a large
equilateral Triangle, from each Side of which
a floping quadrilateral Plane proceeds. Thefe
Planes are Trapezoids, each of them having
a Side in common with that of the Triangle,
another {horter one parallel thereto, and two
others floping one towards the other, and
towards the Side of the Triangle, in a Di-
rection of about twenty Degrees.

The Plane which lies parallel to the
Triangle (which Plane in the prefent Fi-
gure is next-the Eye) is hexagonal, three
of its Sides being made up of the thorter
parallel Sides of the Trapezia: the other
three (which are lefs than thefe, being cut
down perpendicularly, fo as to meet the
Angles of the large Triangle) form three
other {maller Triangles, each whereof has
one Side in common with the Hexagon,
and the other two with the ncighbouring
Trapezoids,

Our A/um is obtained from a blueifh mi-
neral Subftance refembling Slate, which
after being calcined and fteeped in Water

Hy for
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for a due Time, that Water when boiled
fufficiently in Pans of Lead (the Lees of Sea-
weed Afhes called Kelp, and the Quantity
of Urine heing mixt therewith) produces
Shoots of Alum, afier ftanding a few Days.
But as fuch Shoots are feldem clean enough
at firft for Sale, they commonly are wath-
ed with or diffolved again in Water freed
from their Impurities, and fet to concrete
a~Tiew. .

Vaft Quantities are made in Yurd/bire
and Leancafbire, moft of the Hills between
Scarborough and the River Tees, as well as
thofe ' near Preffon, abounding with this
Mineral ; the Salts of which being diffolved
and put into Ation by the Moifture of the
Air, if thereto expofed, without being cal-
cin’d, the Mineral falls in Pieces, and yields
a Liquor whereof Copperas or green Vitriol
may be made *.

Alum may alfo be procured from certain
Earths by pretty much the fame Means.
An Earth of this Kind now lies before me,
which was brought from Zfrica, where a
confiderable Tra& of Land is faid to be of

# At Alifrtle in Bokemia ave Mines of black Scbiflus,
whence théy make great pantities of Alom and Vitriol ;
and from a Gleba Pyritgfa found in the fame Mines, they
obtain much Sulphuer, I am obliged to Dr. Fames Mounfey
for this Information ; and for Specimens of bath the Subs
fances, which he collegted upon the Spot and fent me.

5 the
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the fame Sort *. It taftes exattly like A/um,
and in the Sr’:z‘é Sea Year,-1720, 2 (lu;m—
tity was imported in Hopes "of making it
turn to goo\i Account : but the Milchiefs
fuffered from other Projects at that Time
difcouraged People from embarking in t]us,
and we have heard no more of 1t fince ;
nor indeed, as Alum can be made fo cheap
from Materials found at Home, does it feem
worth while to fend {o far on the fame Ac-
count.

Alum feems fo nearly a-kin to Vitriol, that
the Addition of Copper or Iron is only want-
ing to make it the fame Thu‘lar ; as may be
proveu by a Diftillation of it into an ‘acid
Spirit with either of the em, whereby it be-
comes good Vitriol. On the other hand,
Vitriol, when freed from its metallic Parti-
cles, becc,n;s luminous, and yields on Dif=
tillation 2 Spirit undiftinguithable by the
niceft S;rutm', from that of Alum 3

* Ihave alfo an aluminous Earth brought from Maryland,
and given me by Mr, Broot.
t Vid, Phil Tranf. N° 1045 p- 67,
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C'H'A P XV

Bor AZX.

ORAX is a faline Subftance, very

difficult in Solution unlefs in boiling
Water, and even then requiring, accord-
ing to Boerbaave, twenty Times its own
Weight.

When a Drop is given to be examined by
the Microfcope, if it be held too long over
the Fire no Cryftals will {hoot, but it will
harden upon the Slip into a tranfparent Mat-
ter much refembling Glafs. The beft Way
is to give it a brifk Heat for about one Second
of Time, and then applying it, the Cryftals
will quickly be feen forming about its Edges,
as in Plate 111, N° 1I. where their Begin-
ning and Progrefs are o reprefented as to
need no farther Defcription.

In the middle Parts of the Drop no Cry-
fials at all arife, but there are {feveral tranf-
parent circular Figures, that from mere
Specks grow oradually bigger, till they re-
femble fmall Drops of Oil floating upon the
Surface of Water: thefe alfo are thewn in
the Drawing.

This Salt is faid to be found in India,
Perfia, and Tartary, and to be brought
from thofe Countries rough and foul, in
Lumps
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Lumps or Cryftals, of a yellowifh and
fometimes of a dirty green Colour : but we
really know little thereof with Certainty.
The Venetians made great Profit heretofore
by purifying it for Sale *, but that Trade
at prefent is chiefly carried on by the Dusch;
though I am told the Secret is become
known, and has lately been practifed with
good Succefs in England. It ferves the fame
Purpofes of fufing and foldering Gold and
other Metals, as the Chryfocolla of the An-
cients did, for which Reafon it is frequent-
ly called by the fame Name, though theirs
was quite another kind of Subftance, the
Knowledge whereof is probably loft to us.
Its glafly Quality renders it ufeful in dying,
to give a Gloffinefs to Silks ; and Dr. Shaw
proves (in the twentieth of his Chemical Lec-
tures, Experiment 3d.) that by means of
this Salt a Kind of Glafs may be made
of an extraordinary Degree of Hardnefs ; and
imagines the Arts of Enamelling, and of
Imitating precious Stones, may be greatly

improved thereby .

* Vid. Shaw's Tranflation of Boerbaawe's Chemifirys Vol. L.
P. 110, in the Notes. g
+ Rough Borax is called Tincal, or Tincar. Geoffroy {ays,
a falt, muddy, greenith Water, found in fome Copper Mines,
evaporated to a certain Degree, then kept for feveral Months
in Pits, whofe Sides and Bottoms are plaiftered with the Mud
of the fame Mines mixt with Animal Fat, the Pits being allo
covered with the fame Plaifter, produces the Lumps or Cry-
ftals of unrefined Borax.
‘When
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When refined and pure it is brought in
large cryftaline Shoots clean and white,
about the Clearnefs and Hardnefs of Alum,
wherewith it is fometimes adulterated : to
the Tafte it is almoft infipid, but fomewhat
fmooth and oily, and the more fo the lefs it
has been purified, for in its foul State ’tis
confiderably fat and greafy.

A regular Cryftal of fuch purified Borax,
as taken by the Microfcope, is fhewn on the
Side of the Drop at A.

Some Years ago my worthy Friend Mr.
Peter Colinfon, F. R. 8. favoured me with a
Subftance faid to be brought from Perfia,
and called Native Borax : ’tis in fmall, irre-
gular, flattith Pieces, of a greyith white Co-
lour, wherein, if nicely examined, abun-
dance of thining Particles may be difcerned :
it is light 'md porous, of a very brittle
Lonui’cencc {omewhat urinous, and more
pungent in Tafte than the Kind before
deferibed. A Solution of this did not fhoot
at all into Cryftals, but in many Exami-
nations filled the whole Drop with figur'd
Bodies like that at B; which, from bunfr
barely vifible, enlas rged pretty faft, to a
Size (when we‘m,d by the fourth Magni-
fier) as big in Appearance as the Flgum
her re exhibited.

Thefe qmcld f ] to Pieces, and bec

SEJI.-"_. -r.’.l h‘j‘ 1 ‘L\
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Salt AMMONIAC, o7 ARMONIAC,

‘/ HA'T the Ancients called by this
Name, is fuppofed to have been
a Salt generated in the Earth or Sands,
from the Urine and Dung of Camels (made
ufe of by the Multitudes of Pilgrims that
reforted to the Temple of Fupiter Ammon)
which, being fublimed by the Sun, pro-
duced this Kind of Salt; and the Difufe of
that Cuftom for many Ages, 1s imagined to
be the Reafon why none of it is now found.
What we have at prefent is undoubtedly
fa&titious, being made of Urine, Sea-S8alt,
and Soot. It is fuppofed to come from Egypt
or Syria, in round Cakes near three Inches
thick, and about half a Foot in Diameter ;
in Colour it i1s greyith on one Side, and
appearing, for the moft Part, black, or ra-
ther {ooty on the other. When broke, the
Infide (if good) is white, tranfparent, and
cryftaline, and in Appearance much like
‘Camphire, We are told, that in thofe
Countries they colle&t a Soot from the
burning of Camel’s Dung, which they
lprfnkle with a Solution of Salt made in
pnne of the {ame Animal, and then fub-
lime in Glafs Veftls, till 2 Cake is thrown
up to the Top of each, correfpondent to
the Shape of the Glafs, which they muft
break
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break in order to get it out.—All this may
perhaps be true, but I am apt to think it is
made much nearer home, and by more eafy
means.

Some of this Salt diffolved in Water, and
a Drop thereof placed on a Slip of Glafs,
to be examined by the Microfcope, will be
found to fhoot with a fmall Degree of Heat;
which muit be very carefully obferved, for
if more Heat than juft enough be given
to it, the Configurations will run into one
another, and make the Whole appear in
great Confufion.

It begins with thooting from the Edges
great Numbers of fharp, but thick and
broad Spécule, from whofe Sides are pro-
truded as they rife many others of the
fame Shape, but very fhort, parallel to each
other, but perpendicular to their main Stem,
as at 1. Plate 1II. Ne° I11. Thefe Sprculz
arrange themfelves in all Directions, but
for the moft Part obliquely to the Plane
from whence they rife, and many are fre-
quently feen parallel to one another : which
Particulars the Figure endeavours to ex=-
prefs at 1, 1. As they continue to pufh
forwards (which they do without increaf-
jng much in Breadth) fome fhoot from
them the {mall Spicule only, as at 2.
Others, after they arc nearly come to their
full Growth, divide into two Branches, in
a2 Manner different from all other Kinds
I of
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of Salt I have ever feen, by the Splitting
of the Stem, longitudinally, from the Top
. almoft to the Edges of the Drop, but with=~
out any Shootings from the Infide; as is re-
prefented at 3. Other Branches, befides
the {mall Spicu/z mentioned above, protrude
longer ones of the fame Form, from whence
others alfo proceed : which others {hoot alfo
{maller ones from them, and fo on to many
Gradations, as at 4.

Before the Middle of the Drop begins
to fhoot, feveral exceedingly minute Bodies
may be difcerned at the Bottom of the
Fluid. Thefe rife to the Top in a little
while, and as foon as their Form can be
diftinguithed, whilft yet extremely fmall,
they plainly wear the fame Shape exadly,
which they afterwards appear in when grown
much larger, as is thewn at ¢ Their
Growth 1s very quick, and pretty equal
for a Time, but at length fome one Branch
gets as it were the Maftery, and fhooting
farther than the ‘reft, forms the Figure
6. The other Branches enlarge but little
afterwards, all the Attraction feeming biaffed
to this alone, from which more Branches
being protruded, and they again protrud-
ing others, the whole appears like Fis
gure 8.

"Tis not uncommon to fee in the Middle
of the Drop fome different Configurations,
where, inftead of the firait Stems defcribed

above,
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above, there is formed a Kind of Zigzag,
with Sprcule like thofe in the other Figures,
as at 7.

To obtain the Cryftals of this Salt, “tis
neceflary to place a Drop of a frefh Solution
(made in warm Water) before the Micro-
fcope, without giving it any -other Heat
than the Warmth of the Water. The re-
gular Cryftals will then appear as reprefent-
ed at the Side of the Drop A, B, C. The
laft of which Figures C is produced from
the fecond B, by new Formations at each
Corner of the crofs Branches; when the
whole Procefs is nearly ended: but thefe
Cryftals are rarely feen, unlefs the Solution
be examined as foon as made.

Salt Ammoniac is particularly remarkable
for rendering Water wherein it is diffolved
colder than any other Salt can do, and'even
equal in Degree to Water that is near frecz-
ing.  Monfieur Gegffroy placed a common
Thermometer of eighteen Inches long in a
Phial wherein he had put a Pint of Water,
and let it remain therein a fufficient Time
to adjuft itfelf to the Temperature of the
Water : he then put into the Water four
Qunces of Salt Ammontac, and in lefs than a
Quarter of an Hour the Liquor in the
Thermometer defcended two Inches and
nine Lines, He then tried the fame Expe-
riment with Sa/t-Petre inftead of Salt Am-
moniac, ufing the like Precautions, and the
Liquor
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Liquor defcended one Inch and three Lines,
Vitrio/ made it defcend not quite an Inch,
and Seq-Salr but two Lines.

Monfieur Homberg orders a Pound of
Salt Ammoniac and a Pound of corrofive
Sublimate to be feparately reduced to Povr-
der ; then, after mixing them well together,
he dire&ts them to be put into a Glafs Bottle,
and a Pint and a half of diftilled Vinegar
to be poured thereon. 'This done, and the
Compofition being fhaken together brifkly,
it will become fo cold, that a Man can but
ill endure the Veffel in his Hands even in
the Summer-time. He fays, that once, as he
was making this Experiment, the Mixturg
happened to freeze ; and Monfieur Geoffroy
tells us the like Accident befel him once,
on diffolving a large Quantity of Sz Lmmpe
miac in Water, fome Drops on the Outfide
of the Glafs freezing: the wet Straw where-
on it ftood, was likewife faftened thereto
by Ice. But though he try’d many times he
could never produce Ice again.

It is not my Purpofe to enumerate the
feveral Ufes of this Salt ; I fhall therefore
conclude with obferving, that it is extreme=
Y Pungent, -converts Adgua Fortis into ap
Agua Regia, canfes Tin to adhere to Iron,
and diffolved in common Water, is, I am

Informed, a Secret for the taking away of
Narts, .

Vor, II, I CHAP.
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C H A P. XVIIL
Salt of LEAD.

H 1S Salt, which from the Sweetnefs

of its Talte is ufually called Sugar of
‘Lead, is prepmed rom Cerufe or White Lead
digefted with diftilled ‘vm“o"u in a Sand
Heat to a Diffolution : then E:‘vdp()xdt(_d till a
Film arifes, and fetin a cold Place to cry-
ftalize. It 1s therefore Lead reduced into
the Form of a Salt by the Acid of Vinegar,
for Cerufe is itfelf nothing elfe but thc
Ruft of Lead corroded by Vinegar,

A little of this Salt difiolved in hot Water,
which it immediately renders milky, after
ﬁandmg a Quarter of an Hour to fubfide, is
in'a fit Condition for an Examination by the
Microfcope. A Drop of it then applied on
a Slip of Glafs, and held over the Fire to
put the Particles in A&ion, will be feen
forming round the Edge a pretty even and
regular Border, of a clear and tranfparent
Film or glewy Subftance ; (See Plare IV.
N°l.zeaa) which, if too fudden and
violent Heat be given, runs. over the whole
Area of the Drop, and hardens, and fo

“fixes on the Glafs, as not to be got off with-
out mich” Difliculty. But if a moderate
Warmth -be made ule of (which likewife
muft not be too long continued) this Border

" Pro=
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proceeds a litle Way only into the Drop,
with a Kind of radiated Figure compofed
of a2 Number of fine Lines, or rather
Bundles of Lines, beginning from Centers
in- the interior Edge of the Border, and
{preading outat nearly equal Diftances from
each other every Way towards the Exterior,
6 4 b b. However it is obfervable that
the Diftances between the Lines are filled
up with the glewy Matter, nor do the Lines
themfelves - feem ~ detached therefrom, but
are formed together with it. From thefe
fame Centers are produced afterwards a
Radiation alfo inwards towards the Middle
of the Drop, compofed of Parallelograms
of different Lengths and Breadths ; from one
and  fometimes both the Angles whercof
thete are frequently feen Shootings fo ex=
ceedingly {lender, that they are perhaps the
beft Reprefentation pofiible of a mathema-
tical Line; which appear like a Prolonga-
tion of one or both the Sides. The Extre-
mities of thefe Parallelograms are moft
Commonly cut off at right Angles, but they
are fometimes alfo feen oblique. The whole

of this Defcription 18 thewn at ¢ ¢ ¢ ¢.
Centers with the like Radii iffuing from
them, and fome of the glutinous Matter
for their Root, are fometimes formed in
the Drop, intirely detached from the Edges,
- and in thefe jt js very frequent to find a Sort
of fecondary Radii proceeding from fome one
1z of
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of the primary ones, and others from them
again to a great Number of Gradations,
forming thereby a very pretty Figure, the
Reprefentation of which is given at D.

Give me Leave now to obferve, that ra-
diated Figures of Spar much refembling
thefe, and which probably owe their Form
to the fame Principles, are fometimes found
in Lead-Mines, of which I have at thie
Time a Specimen before me.

Notwithftanding it may feem wandering
from my Purpofe, T thould think myfelf
greatly wanting in my Duty towards Man-
kind, if I clefed this Chapter without warn-
ing them of the Mifchiefs that may arife
from taking this or any other Preparation
of Lead internally, as the poifonous Quali-
ties of that Metal are not to be fubdued or
eured, and thofe who have much to do with
it feldom fail fadly to expericnce its bad Ef-
fe@s. I am fenfible this Salt has frequent-
ly been prefcribed in Quinfies, Inflamma-
tions, and other Diforders where great
Cooling has been judged neccflary : But
Dr. Boerbaave declares he never knew it
given with Succefs, nor durft himfclf ever
prefcribe it internally, from his Knowledge
that there is fcarce a more deceitful and de-

truétive Poifon than this, which returns to
Cerufe as foon as the Acid is abforbed there~
from by any thing it may meet with ¢ and
that it proves afterwards a moft dangerous
' i 6 and
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wnd incurable Poifon. Cerufe, the fine white
Powder of Lead, drawn with the Breath into
thé Lungs, occafions a moft violent and
mortal Afthma; fwallowed with the Spittle
it produces inveterate Diftempers in the
Vifcera, intolerable Faintings, Pains, Obs<
firu@ions, and at laft Death itfelf : whick
terrible Effe@s are feen daily amongft thofe
who work in Lead, but principally amongft
the White-Lead Makers *,

The Fumes of melted Lead are 2 Secret
with {ome for the fixing of Quickfilver, and
rendering it fo folid that it may be caft into
Moulds ; and Images may be formed of it;
which when cold, are not only hard, but
fomewhat brittle, like Regulus of Anti

mony .

CHAP. XIX.
Selt of TrN.

ALT of Tin is obtained in the famé

Manner as' Salt of Lead, by digefting

the calcined Metal in diftilled Vinegar, and

fetting it, when poured off, in a cool Place,

for the Salts to fhoot: which they will do
in the Form of Cubes.

* Bocrbaaws’s Chemifiry by Skaw, Vol. IL pag, 286,
¥ Vid. Skerley o 1he Origin of Bodies, pags lS;g

I3 This
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This cubic Salt being diffolved in Water,
and a Drop of the Solution placed under
the Microfcope, in the Manner before di-
reted, produces fuch an Appearance at
the Edges of the Drop as ¢ « reprefent,
confitting of O¢agdra, partly tranfparent,
ftanding on long Necks, at fmall Diltances
from each other, with angular Shoots be-
tween them. At the fame time folid and
regular opake Cubes will be feen forming
themfelves in other Parts of the Drop, vid.
bb. Plate IV,

Thefe may be difcerned when their mag-
nified Size is extremely {mall; and their
Bulk increafes under the Eye, continpally,
till the Water is nearly evaporated.

In the Midft of the fame Drop, and in
{everal Places thereof, very different Figures
will be likewife formed ; particularly great
Numbers of flat, thin, tranfparent, hexan=-

ular Bodies, ¢ ¢ ¢; fome amongit which
are thicker, as e; and a few appear more
folid, and with fix floping Sides, rifing to
a Point as if cut and polifhed, vid. 4.

The Figure f is compofed of two high
Pyramids united at their Bafe *. Some, 1n
this kind of Form, are found truncated at
one of their Ends, and others at both;

® Dr. Waodaward in his Hift. of Foffils, Vol. L. p. 222, fays,
That Grains of T'in, and the Cryftals from it, in the Mines,
are quadrilateral Pyramids : and this feveral of them now
before me prove,

et , bu.t
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but then they appear like flat Bodies, not
having the four Sides of a Pyramid; as a
few of them in the Drawing thew.—Seve-
ral of the hexagonal Bodies may be obferved
with floping Sides, forming a {mooth trian-
gular rifing Plane, whofe Angles point to
three intermediate Sides of the Hexagon,
vid. g: and fome have a double Triangle,
as another of the Figures thews.—7 repre-
fents one of the {olid Cubes.

Thefe Cryftals are prefently deftroyed by
the Air, and converted into a Calx.

The. Drawings in this Plate fhew, that
notwithitanding the feeming Affinity of the
two Metals, the Configurations of Suls of
Tin bear not the leaft Refemblance to thoie
of Salt of Lead. In convulfive and epi-
leptic Cafes, Salt of Tin is given internally
with good Succefs.

C- AP, XX,
Exs VENERIS,

S Chemifts give the Name of Fenus
4 to Copper, one would imagine their
Lns Veneris to be a Preparation of that Metal ;
whereas it is in reality 2 Sublimation of the
Salt of Steel or Iron * with Sz/ Ammoniac ;

® Green Pizriol is ufy ually employed inftead of Salt of Steel
Ia and

1




120 Ens Fenerss.

and therefore might be called Ens Martis
with better Recafon. It mult however be
acknowledged, that blue Vitriol was em-
ployed formerly inflead of Salt of Steel;
and Thaf, being impregnated with Copper,
rendered the Name lefs improper: but the
Ens Veneris our Shops afford at prefent, has
nothing of Copper in it.

It diffolves eafily in Water, and gives to
the Solution fated with it a Colour refem-
bling that of Mountain Wine : which Co-
lour its Cryftals likewife retaining, appear
(as they form before the Microfcope) like
the moft beautiful Chryplites or Topazes,
feemingly cut with the greatelt Elegance,
in Shape as the Plate thews; and refleCting
an extraordinary Luftre from their polifhed
Surfaces, if the Candle be fo fhifted as to
favour its being feen.

After the Solution has ftood an Hour or
two to fettle, (for if ufed immediately its
Foulnefs will prove inconvenient) a Drop
thereof placed on a Slip of Glafs, and warm-
ed a little over the Candle, begins fhooting
from the Edges with folid tranfparent An-
gles, as (in the Drawing) g o. Plate IV.
“thefe, if only a gentle Heat has been given,
will fometimes form, then difiolve, and
afterwards form again,

The Cryftals & 4 within the Drop, and
underneath the fame 1, 2, 3, 4, 5, 6, 7, are
likewife beft formed by a gentle Heat, and
may
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may be difcovered in the Fluid, when their
magnified Appearance is no bigger than a
Pin’s Point, gradually increafing every Mo-
ment with regular Sides and Angles, polifh-
ed Surfaces, and the Brightnefs of precious
Stones. If too violent an Heat be given,
inftead of fuch Cryflals, compound Figures
will be formed, very fuddenly, refembling
that at ¢, confifting of parallel firait Lines,
pointed with large {olid Spear-like Heads
of Cryltal, along the Sides of which are
placed, at right Angles, great Numbers of
fmall Cryftals of the like Shape as the
Drawing thews.—If the Heat has been
little, though the fame Kind of Forms will
be prefented, they will not appear till the
Moifture be nearly dried away, when they
will fhoot out with amazing Quicknefs.
Some f{maller Compofitions are alfo not
unufually {een, as at 4.

But the Singularity of this Preparation is,
that in fome Part or other of the Drop, you
will feldom fail to find a very regular and
well-fathioned two-edged Sword of Cryftal,
forming under the Eye, in fuch Shape as e
reprefents, though more exad@ and well
Proportioned : for fufpecting fuch a Figure
might be fuppofed imaginary, lefs Regula-
rity: has been defignedly given it, than it
will be really found to have. Sometimes
two, three, or more, fuch cryftaline Swords
are feen in the fame Drop.

The
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The regular Cryftals of this Subjeét foon
lofe the Sharpnefs and Elegance of their
Form ; but its compound Configurations,
whofe Beauty and Regularity are not to be
conceived from Defcription, though when
the Fluid 1s pearly evaporated they feem
blunted and indiftinét, yet afterwards, when
the Moifture is quite gone, they recover
their former Appcarﬂnce, and may be pre-
ferved a long while, by the Methad before
directed, p. 36. Salt of Amber, and fome
other Salts, lofe and recover themfelves after
the fame Manner.

Byl . S &

Flowers of ANTIMONY.

H E Flowers of Antimony are colletted

in Form of a white Powdei, from

the Fumes of burning Antimony, by means
of a Glafs Veflel p].lced over it; and are
{fuppofed to contain the moft active Salts
and Sulphurs of that Mineral. The great-
eft Part of thefe Flowers, when they are
well ftirred about in Water, fink to the
Bottom thereof, leaving the,Salts diffolved
and fufpended t] verein ; and on placing a
Drop of. fuch Water on a 5lip of Glafs, and
giving it a gentle Heat, Numbers of {lender
10 :.mi
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and ‘extremely fharp-pointed Spicule will be
feen forming at the Edges.of the Drop, as
Plate IV. ¢ @ a. At the {ame time mi-
nute Particles of the Powder, that were alfo
fufpended in the Fluid, will be brought
together by a mutual AttraGion, and unite
a little farther within the Drop, in Confi-
_ gurations refembling a fine Mofs or Coral-
line, very beautiful and curious to be=
hold : wid. 4 6.—The Middle of the Drop
ufually remains clear and void of every
thing.

Antimony (the Stibium of the Ancients)
15 found in many Countries : it is compofed
of glittering, brittle S¢ie like Needles, the
Colour of polifhed Steel ; fometimes run-
ning parallel to each other, and fometimes
lying in different Directions.—If taken as a
Medicine in its native Condition, it 15 fupe
pofed very harmlefs, occafioning no fenfible
Diforder in the Body: but, after the Che-
mift has tried his Art upon it, it becomes
capable of purging or vomiting with great
Violence, even ina very {mall Quantity, and
therefore thould be adminiftered with much
Caution. Its Operation is however extreme-
ly uncertain ; the fame Dofe at fome Times
feeming to have no Effe& at all, which
at other Times will operate upwards and
downwards in fuch Manner as to threaten the
Patient’s Life., This makes moft Phyficians
afraid to meddle with the more elaborate

Prepa=~
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Preparations of it; thougl ’tis generally e«
krowledged, that if the Manner of thei¢
Operation was certain, or their Violence
could be fufficiently reftrained, great Cures
might be expe&ted from them. Several
Noflrums, exhibited in very fmall Dofes,
under different Forms, and cried up as als
moft univerfal Remedies, are believed, not
without Probability, to bé Preparations of
this Mineral ; from the like Uncertainty in
their Operation, and the Violence where~
with they fometimes act,

As this Uncertainty is too notorious to
be denied, the Difpenfers of thefe Medi«
¢ines plead, that the Manner of their Opéx
ration depends entively on the Conflitution
and Diftemper of the Patient, but always
tenids to produce a Cure: for, fay they, if
vomiting be moft neceffary, the Medicing
will prove emetic, and that juft fo long
and with fuch a Degree of Force as is
requifite to bring away the morbid Mat-
ter; on the contrary, if purging be more
conducive to a Cure, the morbid Matter
will be carried downwards; and if the
Difeafe requires neither purging nor vo-
miting,. neither will be excited, but the
Diforder will be cured by Perfpiration or
fome other infenfible Way.—The Truth
of this I have nothing at all to do with,
but refer the Confideration of it to thofe
to whom it more properly belongs: per-
mit
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mit me only to obferve, that whatever
Drug can operate .as this does, muft be
capable of producing great Good or Harm
im animal Bodies, according as its Powers
can or cannot be directed or regulated: and
eonfequently, whoever can difcover Means
to corret its Violence, and render it a per-
fectly fafe Medicine, will deferve greatly of
Mankind.

I fhall conclude this Head with taking
Notice, that the Star-like Sheotings on the
Regulus of Autimony, about which fome
Chemifts make much ado, are nothing more
than' the natural Configurations of its
Salts *, : yary !

C.H A P. -XXII,
Lorrofive Sublimate, and Arfenic,

ERCURY, purified Nitre, (or the
LY A Spirit of it) calcined Vitriol, and
Sea-falt, are the Ingredients from which
Corrofive Sublimate, or Mercury Sublimate, is
Prepared ; which is one of the moft vielent

2 Regudus of Antimeny made vp in a proper Form and
128y s called the Perdetual Pill, becaufs it receives vers
irtle Diminution, tho’ carried through the Stomach an_i
Bowels ffty times, and will purge every time take ie
#s often &8s you pleafe. Mmimonial Cups are made |ike<
wifz of this Regulus, which for a long Time will render

IRC pul 1nto them emetics
‘ and
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and deadly: Poifons we know, lacerating ahd
excoriating the Vifcera, " by-its keen.and
active Spicul®, till 2 Gangtene and Death
enfue | unlefs: proper Remedies are immedi=
ately ufed to prevent i¥s1ih od- ;

A Drop of the Solution of this Subli=
mate in Water, ‘appears by the Microfcope
to begin {hooting ' from  the Edges, as at
a, Plate IV. immediately after which;idiffe<
rent {haped Bodies are {feen pufhing onward
towards the Middle s -fome quite ftrait'and
extremely fharp:like the Points of Neédles,
others: widening: themfelves towards their

Extremities, ‘and_bending in fuch Mannei
as (o refemble Razors with keen Edges:
amongft thefe many are jagged and in-
dented like Saws, fome on one Side onlyy
and fome on both Sides;. all which Par-
ticulars I hope the' Drawing will render
intelligible, . vid. & 4. Thofe that widen
towards their Ends, ftop their Progrefs,
when advanced to the Condition reprefent~
ed : but fuch as are ftrait and tapering to a
Point proceed . very flowly  towards the
Middle of the Drop, and fometimes much
beyond 1it, forming long Spikes moft ex-
quifitely fharp-pointed, wvd. e e.—A few
_extraordinary Figures appear fometimes,
ferrated on both Sides, but in'a contrary
Dire@ion, and ending with a very fharp
Point, as is thewn at ¢. . Others are like-
wile feen, now-and then, having four Sides,
with



Configurations of Sablimate. 127

with keen Edges that run tapering to a
Point, and form an Inftrument like the
long Head of a Spear exceedingly tharp-
pointed, as at 4.

When the Water is nearly exhaled,
another Sort of Configurations are formed
very f{uddenly, confifting of innumerable
Little Lines difpofed in a very curious and
‘wonderful Manner, as the two Figures £.f
endeavour to reprefent. And often (though
not always) one or two Configurations
fhoot out, when one would think all over,
refembling what is thewn at g, but much
more elegant and regular, and reflecting
(I {uppofe from the extreme Thinnefs of
the component Salts) with great Brilliance
and Luftre all the beautiful Colours of the
Rainbow, if the Candle be placed to Ad-
vantage. Which Circumftance, together
with the Shape of this Configuration, in-
duces me to call it the Peacock’s Tail.
The Configurations f f refle@ Prifm Co-
lours alfo, but in a2 much lefs Degree of
Perfeltion *.

The Compartment B is intended fto
fhew, what happens frequently to this and
many other Solutions, when a Drop is
Placed on a Slip of Glafs, for Examina-
tion by the Microfcope: that is to fay,

~ All thefe laft-mentioned Configurations appear like
thC&w Engravings, and afford the prettieft Sight ima-
XKwmable, :

fome
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fome {mall Part of the faid Drop becomes
fo feparated from the reft, as to make a
fort of fmaller Drop, wherein a more mi-
pute kind of Configurations are formed,
upon the fame Plan as the larger ones in
the Drop itfelf. And this the Reader may
conceive better, by viewing the Picture be-
fore him, than by any Defecription in my
Power to give.

As Corrofive Sublimate and Arfenic are
two Poifons nearly alike in their Opera-
tion and fatal Confequences, k think it
beft to treat of them together in this
Chapter.

The Fumes that rife from * Cobalt, in
making of Smalt from that Mineral, being
collected under the Appearance of a whitith
" Soot, that Soot, by a farther Procefs, is
converted into the common #White Arfenic,
which is what I now am {peaking of.
It is brought to us in flattith Pieces of
feveral Pounds Weight, and when newly
broken appears tranfparent like Glafs or

# (Cgbalt 1s 2 hard and heavy mineral Subflanee, common-
1y of a blackifh grey Colour, fomewhat refembling the Ore
of Antimony, but lefs fparkling and more difficult to break.
Some of it has Spots of a Purple or rather crimfon Co-
lour, which are called the Ilouzers of Cobalt. When
roafled or calcined in a reverberatery Furnace with  eer-
tain Proportions of Por Afhes and common Salt, it pro-
duces a dérk blue, glafly, or cryfaline Master called
Zaffer or Smaly, and the Fumes colle@ted in this Procefs
afford by different Management the White, Yellows and

géd Arfenics.
Cryftal,

T

ruy
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Cryftal, with a2 brownith Hue ; but, after
a few Days, it becomes opake, acquires 2
milky glofly Whitenefs, and looks like
white Enamel. When reduced to Powder it
appears extremely white, and is frequently
{old in the Shops by the Name of Razfbane.

Notwithftanding this Subftance certainly
abounds, with Salts, as its cryftaline Ap-
pearance and its cauftic and corrofive Qua-
dities fufficiently evince, they are fo theathed
or locked up (as the Chemifts exprels
themfelves) in their Sulphurs, that the
are very difficult to be {eparated and brought
to View. Dr. Mead fays, White Arfenic
18 entirely {foluble, if one Part of it be
fufficiently boiled in fifteen Parts of di-
ftilled or Rain Water#*, which (with what
I fhall mention prefently) gives me Reafon
to. imagine there may be a Difference in
Arfepic, from perhaps a different Way of
preparing it; for notwithftanding I have
boiled fmall Quantities, for a long while
together, in much larger Proportions of
Water, to the Confumption of the greateft
Part, I always found moft of the Arfenic
at the Bottom undiffolved. Nor amongft
the Chemifts could I ever obtain any of
dts Salts, which I was greatly defirous to
-examine by the Microfcope .

Some-

* Mead on Paifons, 3d Edit, pag. 217.
1 A Phyfician of great Eminence gave me once a fmall
#emi-tranfparent brown Mafs, fhot ogt in Angles, which
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Sometimes, indeed; in a Drop of the
Water wherein Arfenic has' been boiled, I
have difcovered 2 very few {ingle Octaédra,
confifting of eight triangular Planes, or two
Pyramids joined Bafe to Bafé ; which un-
doubtedly is the true Figure of its Cry-
ftals; as I have fince been fully convinced
by the ‘Affiftance of an ingenions Friend,
who found Means to diflolve an Ounce
of the awbhite cryflalline Arfenic in- about
three Pints of Water, of which, after eva-
porating a confiderable Part, he brought
a Phial-full to me. It was then a very
clear and ponderous Liquor; without any
Appearance of Cryftals: but in a few
Days, I found the Sides of the Phial,
even as high as the Surface of the Liquor,
pretty thickly covered with very  mi-
nute Cryftals, -adhering - firmly " to" the
Glafs, fo as not eafily to be removed, but
diftin& and feparate from one another. On
examining them with Glaffes, I found them
to be O&agdra, uncommonly hard and in-
foluble.  After near fix Months I don’t per-
ceive their Sizeto be at all enlarged, or their
Number to be increafed. A Drop of the

a Chemilt had prefented to him as the true Salt of Arfenic,
and I Kad great Hopes by this to have gratified my Cuori-
ofity : but when I came to tyy it, ] found it abfolutely ine
foluble even in boiling Water, after its being reduced to
'i’qwc]er; and from its Appearance, its Hardnefs, and other
Circumftances, I am very fufpicions it was no other than
‘gommon Spas, I

Solutiony
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Solution, examined on a Slip of Glafs,
either heated over a Candle, or left to
evaporate of itfelf, notwithftanding its be-
ing fated with the Particles of Arfenic,
produces no Configurations, and hardly any
Cryftals, lcaving only a white Powder bea
hind it upon the Glafs: whofe Particles,
whilft the Water gradually evaporates, ‘ap-
pear like minute Globules, even fmaller than

thofe of the Blood,
This White Arfenic is much more dan-
gerous than the yellow or red, being a
dcad]y Poifon to all living Creatures ; the
Symptoms it brings on are much the fame
as thofe of Correfive Sublimate, wix. Sick
nefs, Fainting, Convulfions, cold Sweats,
intolerable Heat and Thirft, Erofion of the
Stomach'and Inteftines, Inflammation, Gan-
grene, and Death. - But its AGion is flows
¢r than that of Sublimate, for its Salts are
fo fheathed by its Sulphurs, that they begin
1ot to operate, till thofe Sulphurs become
Tarified by the Heat of the Body, and fet
the Salts at Liberty ; infomuch that a Pa=
hient may be faved after it has been fivale
towed half an Hour, by drinking large
uantities of Olive-Oil, or melted frefh
utter, or Lard, if Oil be not at Hand, till
by Difcharges upwards and downwards, an
Abatement of the Symptoms thews the Poj-
fon to be carried off. Salt of Tartar difa
folved in Broth or Water, is alfo greatly com-
K 2 mended




132 Cafes of Mifechief by Arfenic.
mended in this dangerous Cafe, along with
the foregoing Remecdies, as 2 Corre&tor of
this Poifon, and fo likewife is Milk. The
fame Method is advifeable where Sublimate
has been fwallowed, but then it muft be em=
ployed very {peedily, or no Relief can be ex-
petted. After either of thefe Poifons has
been difcharged, drinking Milk for a few
Days, and a gentle Purge or two, are very

proper to complete the Cure #*,
The

# Dr. Blair, in his Letter to Dr. 3Mead, on the Effc@s
of Arfinic upon human Bodies, gives two remarkable
Cafes ; the one of a Woman, who was killed by this Poi-
fon mixed with Flummery ; which fhe eating about eleven
*Clock at Night, was feized immediately with violens
Puroings and Vomitings, that continued till four o'Clock
3n the Morning, when fhe died convulfive, The Poifon
had been fo well wrapt up in the Flummery, that on
her being opened the Oefophagus was no ways altered :
but the Doftor was furprized to find the Stomach fo full
of Ligquor, having been informed fhe had eat or drank
wery little the Day before the Poifon was given. It
gontained a greenifh Subltanee, without any Colour oz
Appearance of fuch a digefted Mafs as ufes 1o be in
the Stomach, with feveral thick Coagula about the Big-
pefs of Walnuts, fufpending fome fmall Quantities of 2
whitifh grofs Powder. When this Liquor was emptied,
%e foond reddith and blackith Striz 3ll over the Pilorus,
keing fo many inflamed Lines refembling the Branchings
of Blood-veilels, npon which the grofs, whitifh, hard
Fowder lay in fuch Quantity, that after being well dried
it weighed betweea a Scruple and half a Dram. AH
along the Inteftines, as he laid them open down to the
‘Anus, he found fo much of the fame Kind of Liguor,
withont either Colour, Confiflence, or Smell of an Ex«
crement, as filled a Quart Bottle : which feemed extra-
ordinary, confidering the great Hvacuations before her
Peath. Ife infers, thar the Glands throeghout the whale
: Prima
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The Fumes or Steams of Arfenic are ex-
ceedingly pernicious, 4and commonly diftin-
guith themfelves by an abominable fiinking
Smell like Garlic; the’ Orte Tachenius {ays,
in his Hippocrates Chemicas, that after many
Sublimations of Arfenic, on opening the
Veflel, he fucked in fo grateful and fiveet a
Vapour that he greatly admired it, having
never experienced the like before: but in
about half an Hour, his Stomach began to
ake and became contracted, a Convulfion of
all his Limbs fucceeded, he made bloody
Urine with incredible Heat, was feized with

Prime Vie mult have been moft violently comprefied, to
fqueeze fuch Quantities of Liquor into the Stomach and
Inteftines.

The other Cafe is of a Lady, who on tating (by
Mittake) only fo fmall a Qoantity of White Avimic as
adhered to the Tip of her Finger, found herfelf with-
in two Hours in great Diforder, grew fzint, fell in a
Swoon, and loft her Senfss before fhe conld be laid in
Bed. A Phyfician being called, prefcribed an Emetic,
which made her vomit a large Quantity of “uch Sort of
greenifh Liquor as in the former Cafe: after which fhe
voided by Stool feveral Globules of greenith Coagulum,
of the Bigne(s, Colour, and nearly the Confiftence of
pickled Olives, Thefe Difcharges being over, and Alexi-
pharmics given, fhe fiveated plentifully, and flept well,
and when fhe awzked her Skin was fpeckled with livid
and porplith Spots. She recovered in a few Days, and
became perfeftly well. The Dottor obferves, that thefe
greenifth Coagula are what Arfewic ufually produces, when
internally given; the Knowledge of which may be of
Ufe to thofe who may have Occafion to open Bodies on
Sufpicion of their having been poifoned thereby. Sée
Blair's Mife. Olferwations, pag. 6z.

K 3 Cholic




T34 Steams of Arfenic bow mifchievous.
Cholic Pains, and cramped all over for an
Hour or two; when thefe ugly Symptoms
were taken away by his drinking Milk and
Qil, and he became indifferently well ; they
were followed however by a flow Fever like
an He&ic, which ftuck by him the whole
Winter, and of which he recovere:
flowly by a proper Regimen in Diet *,
The extreme Subtilty and Penetrability of
thefe Steams are remarkably manifeft by
their {urprizing Effe&t in the Experiment

e [
o
v

# Clayber tells us, in his Treatile de Safibus, that Co-
#alt and Arfenicy though violent Poifons, are yet harmlefs
unlefs taken in Subftance, but if exalted by a Sublimation
svith Salts and rendered volatile, the very Fumes of them
will kill, as is well known to thofe who prepare the
Water called dywa gradatoria from a Mixture of Vitriol,
Nitre, and Arfenic, the leaft Vapour or Fuome whereof
inftantly afi@s the Heart with the moft horrid Tremers,
and exceedingly diforders the Brain itfelf: a Candle
will likewife be nearly extinguithed in the fzline Fuomes
thereof.

In Dr. Mead's Mechanical Account of Poifors, 3d Edit.
pag. 225, are thefe Words, ““ I had once in my Pof-
¢t {efion, given me by an ingenious Chemift, a clear Li-
<€ quor, which though ponderous, was {o volatile, thatit
¢ would all fly away in the open Air without being
¢ heated ; and fo corrofive, that a Glafs Stopple of the
¢¢ Boitle which containgd it, was in a fhorit Time fo
¢¢ eroded, that it could never be taken out. The Fume
8¢ from it was f{o thin, that if a Cundle was fet at fome
¢« Diftance from the Bottle, upon a Table, the Heat would
¢ dired its Courfe that Way 3 fo that it might be poifonous
* to any ope that fat vear to the Light, and to nobody
¢ hefides.)?? The Doftor very humanely conceals this
Compoiition, left an il] Ufe might be made thereof.

of
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6f the Ink called Sympathetic #. A Grain
of Arfenic will alfo convert a2 Pound of Cop=-

* As fome of my Readers may poflibly not know the Ex-
periment here referred to, I fhall give it by Way of,
Note, which thofe acquainted with it may if they pleafe
pafs over.

Orpiment half an Ounce, and ene Ounce of Quicklime,
being powdered feparately, then mixed together, and put
into a Matrafi with five or fix Ounces of Water, flop the
Veftel clofe, and digelt in a gentle Sand Heat for ten or
twelve Hours, fhaking the Mixcare often. The Liguor,
when fettled, will be very clear.

This being prepared, write, with a ftrong Solution of
Saccharim Saturai made in common Water, on a Piece of
clean Paper, and when it is dry nothing will be feen at
all, Pat the Paper with this invifible Writing between
the very beginning Leaves of a Book; then with a Brafh
or Piece of Spunge, dipt in the Liquor prepared with Or-
piment, wet another Paper, and place it at the End of
the fame Book, oppofite to the firll Paper. Shut the Book
vimbly, and with your Hand firike on it two or three
fmart Blows ; and if it be very thick fqueeze it in a Prefs,
er fit upon it a few Minutes: afier which, on opening
the Book, you'll find the invifible Writing black and legible,
by the fubtile Penetration of the Stcams of the Orpiment
through all the Leaves.

Quench burning Cork in Spirit of Wine, and when ’tis
finely powdered make Ink, by mixing a fufficient Quan-
tity of it in Water a little thickened with Gum. Write on
:1_P2per with the Solution of Saccharam Saturni, and when
us dry and invifible, write again upon the fame Place
with your Cork and Water, which will appear like com-
mon Tnk; when *tis dry rub it over with fome Cotton
wetted in ‘the Preparation of Orpiment, and immediately
ﬂ}t‘ Writing that was vilible will difappear, and the in-
Vilible Writing will prefent icfelf very legible inftead there-
of. Thefe are pretty Experiments, which I feveral times
have tried ; but they fhould be made in the open Ajr,
and with great Caution, the Fumes of the Orpiment ftink-
Ing molt abominably, and being produtive of great Mile
€hiels if taken into the Lungs.

K 1 per
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per into a beautiful Refemblance of Silver,
but renders it brittle ‘at the fame Time.

Otto

ARSENTC being the Poifon moft commonly made Ufe
of by wicked People to deftroy others, and by defpairing
Wretchés to pot an End to their own Lives, I fhall 1 hope
be excufed, for adding this Note of Inftru&@ion how to make
Frial of any SubRance fofpected of heing Arfenic : and like-
wife how to judge of the Symproms it produces when taken 3
colle€led from the recent unhappy Cafe of Mr. Blandy.

This Gentleman was poifoned by Arfenic, given him by
bis own Dabghter in Water Gruel; at the Bottom of 1
Pan of which a Servan: Maid finding an wnufual white
gritty Subftance, and fufpeing Mifchief, from having feen
her Miftrefs ftirring fomething into it, fhe fhewed it to an
Apothecary, who faved a litcle Quantity of the Sediment,
which was dried, and examined by Dr. Addinpion.

The Doftor’s Account of White Arfenic upon the Trial
of Mifs Blandy, was, that when powdered it has a milky
Whitenefs, is gritty and almoft infipid. Part {wims on the
Surface of cold Water like a pale falphureous Film, but
the greatelt Part finks to the Bottom, and remains there
undiffolved. Thrown on red-hot Iron, it does not flame,
but rifes intirely in thick white Fames, which have the
Stench of Garlic, and cover cold Iron held over them with
white Flowers. The Powderhe examined did exaltly the fame.

He boiled ten Grains of powdered Arfenic in four Ounces
of clean Water, which he filtered, divided into five equal
Parts, and put into as many Glaffes,—On pouring into the
firlt Glafs a few Props of Spirit of Sal Ammoniac, it threw
down a few Particles of a pale Sediment. Some Lixivium
of Tartar poured into the fecond, produced a white Cloud,
hanging a little above the Middle of the Glafs. Strong
Spirit of Vitriol poured into the third, made a confider-
able Precipitation of a lightith colonred Subftance, which
hardened into glittering Cryfals, ficking to the Sides and
Bottom of the Glafs.  Spirit of Salt poured into the fourth,
precipitated a lightifh coloured Subflance. Syrup of Vialets
in che fifth, produced a beautifnl pale green Colour.—
‘Ten Grains of the Scdiment from the Grucl, tried in the
{ame Manner, afforded the fame Appeararces exactly.

The Symptoms produced by this Poifon in Mr. Blandy;
were burning and pricking in the Tongue, Throat, Stemach,
and Bowels, Sicknefs, Gripings, Vemiting and Purging,

' ; bloody
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Otto Tachenius fays, that Silver may be ob~
tained from Tin by Arfenic,

bloody Stools, Txcoriation of the Fundament, Swelling of
the Belly, exquifite Pains and Prickings in every external as
well as internal Part of the Body, which he compared to an
infinite Number of Needles darting into Lim all at once.
Uneafinéfs in the Mouth, Lips, Nofe, and Eyess Lips dry
and rough with angry Pimples on them, infide of the Noftrils
in the fame Condition, the Eyes a little Bloodfhot; cold
Sweats, Hiccap, extreme Reftleflne(s and Anxiety, low,
trembling, intermitting Pulfe, difficult unequal Refpiration
Difficulty of Speech, Inability of Swallowing, and (the Cons
fequence of all thefe cruel Symptoms) Death:

Dr. Addington and Dr. Leavis, on examining the dead Body,
found it in the following Condition, wiz. The Back, hindeg
Part of the Arms, Legs, and Thighs, were livid. The Fat on
the Mufcles of the Belly of a loofe Textare, inclining to a
State of Fluidity; the Mufcles themfelves pale and flaccid.
The Cawl yellower than natural, and on the Side next the
Stomach and Inteftines, brownifh. Thé Heart variegated
with parple Spots; and no Water in the Pericardium. The
Lungs like Bladders filled with Air, and blotted as it were
in fome Places with pale, but in moft with black Inl,
The Liver and Spleen much difcoloured ; the Liver look-
ed as if boiled, but that Part which covered the Stomach
particularly black. The Bile fluid, of a dirty yellow in-
clining 1o red. The Kidneys ftained all over with livid
Spots. The Stomach and Bowels inflated, and appearing,
before any Incifion, as if pinched and extravafated Blood
had been ftagnated between their Membranes. They
contained nothing, as far as they were examined, but a {limy
bloody Froth ; their Coats remarkably fmooth, thin, and
flabby. The Wrinkles of the Stomach totally obliterated =
its internal Coat and the Duodenum prodigioufly inflamed
and excoriated,——Vid. Mifs Blandy’s Trial; Folio, pages
12, 13s 14, 15,

As drfenic i)s not ufed in Medicine, it would be well if the
Apothecaries and Chemifts did not keep it in their Shops.
Selling now and then a Pennyworth to kill Rats (and even
in doing thatmany fad Accidents have heppened) can furely
induce no good Man to rifk the Poffibility of purting this
horrid Potfon inte wicked Hands.

g ¢ HAP.




[ 1381
C H A P. XXIIIL

SarT of AMBE R.

HE pretty Shootings of this extra~
ordinary Salt are exceedingly enter-
taining, though its Progreffions are fo very
flow, that fome Patience is neceffary to wait
for and attend to the whole Courfe of its
Configurations : but a curious Obferver will
find from it at laft a Pleafure fufficient to
rveward his Attention.—Its fir{t Shootings at
the Edge of the Drop, afterit has been held
for a few Seconds over the Flame of a Lamp
or Candle, appedr irregular, as at z a, Plate
V. Some Figures puth out foon after, be-
yond the reft, and are curved and tapering
to 2 Point, as 4 4. Very elegant Figures will
be {een forming themielves in other Places
at the fame Time, and refembling Sprigs
of Fir or Yew: Numbers of thefe rife to-
gether, each having a main Stem very
thickly befet with little Shootings from Top
to Bottom, in fome on both Sides, but in
others on one Side only ; which Difference
will be underftood by a View of the Figures
¢<. The downy Feathers of Birds appear
in the fame Kind of Form when examined
by the Microfcope. As the Progreflion goes
on, Brancheswill be found iffuing from the
Sides of the former Shootings, vid. d: and
in fome Places of the Drop feveral Grada-
‘ tiong
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et

tions of Branchings will be perceived to fuc-
ceed one another, to d

o divide and fubdivide af-
ter a2 moft wonderful Order, reprefenting at
Winter Scene of Trees without
Specimen of which ' is fthewn at

no Refemblanee to any Thing that preceded,
but appearing like the Flourithes or Engray-
ings of a mafterly Hand, in the Manner re-
prefented at f f. ‘This Part of the Opera-
tion begins not till the Water is nearly ex-
haled, and whilft it is performing the Scene
appears a good deal confufed ; but after
waiting till the Water is 1ntirely dried away,
a thoufand Beauties will prefent themi{elves
perfc‘c'ﬂy diftin& and clear ; for the Confi-
gurations of this Salt do not break away,
or melt in the Air, as moft others do, but
may be preferved on the Glafs Slip for a long
While afterwards, if fo be nothing is fuffered
to rub them off.

It would give me great Pleafure, was
it poflible, from the Configurations of
this Salt, to trace out, with any Degree
of Certainty, the Generation or Pro-
duction of Amber; a Subje@ about which
Naturaliffs are exceedingly divided and
perplexed : Some fuppofing it an animal
Subftance, others a refinous vegetable con-
creted Juice, and others a natural Foffil or
Mineral : but the Shootings of its Salt are
fo very different from every other Kind, that

10 they




146  Amber, uncertain how produced.

they afford little or no Ground on which to
raife a Conje&ure : however, the general
Figures round the Edge have I think a Sort
of mineral Charaéter, and the Feather-like
Bodies tend a little towards the Shootings of
fome of the Vitriols. The curved fingle Lines
£ /> which appear like Drawings with a Pen,
are fo peculiar to this Salt, that, for Want of
finding them elfewhere, one can form no
Judgment from whence they derive their
Form ; and the Cafe is the {fame as to thofe
Shootings which refemble naked Trees. I
fhall not pretend therefore to inferany Thing
from thefe Figures: but, before I intirely
quit the Subject, fhall prefent a few Querses
to the Confideration of my curious Readers.

Quere 1. Does not Amber, when analy-
zed, afford a confiderable Quantity of 07, in
Smell, Colour, Inflammability, and Confift-
ence like the White, or rather Amber-co«
loured Naptha, a Proportion of Acid Salt,
and a Caput Mortuum or earthy Subftance ?
and if fo, does it not feem probable, that
fuch a bituminous Oil fixt by an acid Salt,
with more or lefs of an earthy Subftance, is
really the Compofition of Amber ¥ 2

* Tn the Diftillation of Amber there firft rifés a thin lim-
pid Oil, then an Oil yellow and tranfparent, which is foc-
ceeded by a volatile acid Salt and a red Oil fomewhat cloa-
dy: a grofs fat Oil like Turpentine comes over next, and
1a% of all a thick black Matter. At the Bottom remains a
fmall Quantity of a Caput Mortwnm. Vid. Beerbaave’s Anas
iyfis of Amber, Vol. I1d of his Chemiftry, Procels 87. Hari-
siax obtained an Ounce of volatile Salt frem 11b. of white

Amber, wheréas 3 1b. of yellow afforded fcarce a Dram.

Quere
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Quere 2. If it be inquired, where thefe
Materials are to be found, and how they can
be brought together ? may it not be an{wer=-
ed, that in fome Countries, and particularly
in Perfia, near the Cafpian Sca, there are
Springs where Naptha rifes out of the
Bowels of the Earth ; and that the Ground
thereabouts is fo faturated therewith, that, on
craping off the Surface, and applying a
Candle near it, a Fume arifing therefrom im-
mediately takes Fire, and continues burn-
ing, with a clear and conftant Flame, until
it becomes extinguithed by throwing Earth
upon it, or fmothering it by fome other
Means ¥ ? If therefore, fuch bituminous

Qil

* Two Letters now lie before me, with Accounts of thefe
Naptha Springs ; one from Dr. Fames Mounfey, Phyfician to
the Army of the Czarina, the other from Jorar Hanway, Ely;
both Gentlemen, who by their Travels, their Refidence in
Mufeony, and their Acquaintance with feveral People who
have been upon the Spot, have had great Opportunities of
becoming perfeétly informed of every Thing relating to this
$ubject ; and whofe Judgment and Veracity may be depend-
ed on. Both their Accounts agree, that on the Weftern
Coaft of the Cafpian Sea, not far trom the City of Baku, there
1s 2 large Spot of Ground, where, on taking off’ z or 3 Inches
of the Surface of the Earth, and then applying a live Coal,
the Place uncovered catches Fire, even before the Coal
touches the Ground, and fends forth a light blue Flame,
which goes norout vnlefs it be fmothered by throwing Earch,
er fomething elfe, upon it. This Flame makes the Earth
hot, but does not conf{ume it. Ifa Tube (even of Paper) or a
Re=d be fer about two Inches in the Ground, and made clofe
below with Earth, on touching the Top of it with a live
Coal, and blowing, a Flame immediately ifues forch, with-
@ut burning either the Reed or Paper, provided the Edges be

covered
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©il be found, and in fufficient Quantity, our
next Enquiry will be concerning the Acid
Salt : as to which, are not the Chemitfts pret-
ty generally agreed, in fuppofing, that what
they call a Pague Adcid (whereby they mean,

if

covered with Clay. This Method {upplies the want of Can-
dles in their Houfes.  Three or four of thefe Canes will alfo
boil Water in a Pot, and they drefs their Vidtuals with it
The Flame may be blowed out like that of a Lamp, but
otherwile it continues burning; it fmells fomewhar fulphure.
ous, or rather like Napsba, but very little offenfive.. —The
Ground is dry and flony, and the more ftony the Ground
the Br(}nger and clearer the Flame. Near this Place they
dig Brimitone, and here are alfo Naptba Springs. Bat'the
chief Place for Naprha is Swivten Hand, 2 fmall Tra@ of
Land on the Weftern Coalt of the Ca/fpran Sea, and uninhabis-
ed, except at fuch Seafons as they fetch Nageha from thence s
which the Perfians load in their wretched Embarkations with-
out Barrels or any other Vefiels, fo that {fometimes youn fee
the Sca covered with it for Leagues together. The Springs
boil up higheft in thick and heavy Weather, and the Napebg
fomenmes takes Fire on the Surface, and runs lighted or
burning inte the Sea in great Quantities, and to great Difs
tances. In clear Weather it does not bubble up above two or
three Feet. People make Cifterns near the Springs, into which
they convey what overtlows by Troughs, taking off the Nep-
zba from the Surface, under which there is a Mixrare of
‘Water or fome heavier Fluid. The greateft Part is of a
dark grey Colour, very unpleafant to the Smell, but ufed in
Lamps by the poorer Sort. There are alfo Springs of black
Naﬂtbﬂr which s [hick, and on Dlﬂi”a[inn grows not clear
but yellow ; but the moft valuable s the white Naprba, which
1s naturally clear and yellowith, and bzars a great Price,
The Ruffans drink it as a Cordial, but it does not intoxi-
cate: it is ufed al{v for Pains or Aches, and is carried into
dypdia as a great Rarity, where they make with it the moit
beauiiful and lafling Fapar that has ever yet been known.
What the Indians call the Eweriafiizg Fire, lies about ten
Englith Miles, N. E. by E. from the City of Baku, on dry
rocky Ground. There are feveral ancient Temples, builtwith
Stone, fuppofed ta have beenall dedicated to Fire; moft of them
5 RIG
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if I underftand them aright, a volatile fub-
tile Vapour, Fume, or Spirit) exifts in the
Bowels of the Earth, ‘and throughout the
Atmofphere near the Surface thereof; and
that by pervading, intermixing, or concret=-
ing with different Subiftances, it compoics

are low arched Vaults, from 10 to 15 Feet high. Amongfk
the reft there is a Temple in which the Iraians now worthip 3
near the Altar, about three Feet high, there is a large hol-
low Cane, from the End of which iflues a Flame, in Colour
and Gentlenels not unlike a Lamp that burns with $pirits.
The frdians affirm, this Flame has continued burning fome
thoufands of Years, and believe it will 1aft to'the Ead of the
World, and thar if it was sefifted or {apprefled in this Flace,
it would rife in fome other. By the Number of Temples it
is probable here were formerly a great Number of Worthip-
‘pers of Fire, as well Jndians as Perfians ¢ they are called
Louers. At prefent here are only abolt twenty Perfons, wha
refide conftantly and go almoft naked. In Summer it ig
very hot, and in Winter they dwell within Doors, and can
keep what Fire they pleaft in the Manner above defcribed =
they live upon Roots and Herbs for the moft Part, and are
fuppofed to attend as Mediators for the Sins of many who are
abfent: and by their. Application tothis Fire, in which the
Deity is fuppofed t6 be prefent and vifible, they atone for
the Sins of others. A little Way from the Temple jult now
mentioned, near Baky, is a low Cliff of a Rock, in which
there is an horizontal Gap 2 Feet from the Ground, between
5 and 6 long, and about 3 Feer broad, out of which iflues
2 conftant Flame, much of the Colonr mentioned already,
being a light blue. It rifes fometimes 8 Feet high, batis
more low in ftill Weather. They don’t perceive the Rock
Waltes in the lealt. ~ This alfo the Judians worthip, and fay it
fannot be pat out. About 2o Yards on the Back of this Cli#TF
¥ a Well, in a Rock 12 or 14 Fathoms deep, with exceed-
ing good Water. .

: . The curious Particulars contained in this Digreflion will,
tis hoped, excufe irs being inferted.

' T received with thef= Letters {fome of the white Naprhbag,
Which in Colour, Smell, and Tafle, refembles much the fineft
&ing of Oil of Amber,

Vitriol,
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Vitriol, Alum, Nitre, and {everal metallicand
‘mineral Bodies ? May it not then be ima-
gined pofiible for this fame acid Vapour {o
to mix with and confolidate fuch bitumi-
nous fofiil Oil, or Naptha, as thereby to
produce Amber? .

Qyere 3. Is there any thing in the Ap-
pearance of Amber, or in the Places where
it is found, that may conduce towards
forming fome probable Copjetture concerns
ing the Produétion of this Body * ?

Quere 4. Do not the feveral Species of
Infecéts found in Amber, prove, beyond ail
Difpute, that it muft bave been in a fluid
State at the Time thofe Infes were in=
tangled in it? Are not the Springs or Qoz-

® We are told, that where Amber is met with in Quau-
tity, there is likewife conflantly an Abundance of Vitiiol.
No Country yet known affords more or better Amber than
Pruffiay, where it lies, as Hartman {2ys, in a Kind of Stra-
tum or Bed, intermixt with a Subftance refembling fofii]
Wood or Bark, but whofe Origination he imputes to a
far bitumivous Barth: Vigiol and Bitumen are zlfo here
in Plenty, and he was informed there are Springs of il
rifing out of the Ground ; from all  which Circumiflances
put together, his Conclufion is, that the Exhalations of Bitp-
men (from a {fobterraneous Heat), are collefled into Drops
¢hat the fame Heat pervading the neighbouring Salts, car-
ries their Efluvia along with it, and mixes them with the
bituminous Drops; whence he fuppofes, that the faline
Spicalx fix the Bitumen and produce Amber, which is
more tran{parent, better {cented, and firmer, according to
the Parity and Proportion of the bituminous and faline Ex-
halations, Vid. Phbil. Tranf. N° 248. May not fome of
the foiil ‘Oil here mentioned be as eafily fuppofed to have
beea Gt by the faline Lftuvia or Spicelz

ngs
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ings of Naptha out of the Earth in Places
where Infects might be likely to fall into
it ¥ Suppofing which, might it not perhaps
have been hardened or congealed by the
acid Vapour foon after their being fo in-
tangled ? though that is not abfolutely ne-
ceflary, fince Naptha will preferve Animal
Bodies a great Length of Time. Is it not
found on Trial, that the Wings, Horns,
Legs, &¢. of very {mall Creatures fpread and
extend themfelves much better in Naptha,
or fine Oil, than in Water or any watery
Fluid ? and may not this account, in fome
Meafure, for the Perfection in which fome
very {mall Infecs appear, when embodied
in this Subiftance ?

Quere 5. As the Earth affords bitumi-
nous Fluids different in Colour, Confiftence,
and Purity, may not white Naptha (fo call-
ed, tho’ of a pale yellow) which is the moft
pure of all, be fuppofed capable of being
concreted into the beftand cleareft Amber ?
may not a coarfer and browner Naptha
compofe Amber more indifferent ? and may
not a black Kind be converted by the fame
Chemiftry of Nature into Jet and Afphal-
tum ?

RQuere 6. Is it wholly improbable that
fome bituminous Juice, or foffil Pitch, mix-
ed and concreted with Earth, or perhaps
fome other Matter, may be the Compo-
fition of Coal? and fhould it be inquired

Vor. II. : where
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where an acid Spirit can be found for the
fixing and confolidating thefe Principles ? do
not the Choak Damps in moft Coal Pits prove
the Exiftence of fuch a Spirit within the
Bowels of the Earth ! do not the Fire
Damps, frequent in the fame Pits, likewife
prove the Abundance of a bituminous Va-
pour inflammable like Naptha ? :

Quere. 7. Do not the Brittlenefs and
Lightnefs of Coal, jet, and Amber, fome-
what countenance the Opinion of their be-
ing of an eily and bituminous Compofition ?
and if fo, what Fluids does the Earth afford
fo likely to conftitute thefe Subftances as *
Foffil Piteh, Petroleum, Oleum Terree, and the
different Sorts of Naptba ?

* Captain Fobn Poyntz, in his Account of the Ifland of
Tobago, p+ 28, fays, ** Green Tar iffues out of the Earth from
s the Munjack Rocks, and is commonly gathered after a
«¢ Shower of Rain, by fkimming it off from the Serface of
¢ Water: then puning it into a great Gourd, or fuch
< like Veflel, that has an Hole at the Bottom, they feparate
¢ she Oil from the Water, by fuffering the Water to {lide
< gently out, but when the Oil appears, they caacicully ftop
¢ and preferve it for feveral Ufes, as to burn in i.nmps‘, &,.
¢ The Munjack is nothing elie than a Confirmation or Coa-
¢ pulation of the Tar (we fpoke of) into a more folid
<t Body; which Munjack were it in a frigid, as it is ia
< the torrid Zone, would be abfolute Coal, fuch as we
“ burn in Enpland.’”

"
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CH AP XXIV.

Of ScarBorouGH SALT,

HAT I am now about to treat

of under the Name of Scarvorough
Salt, was bought at ome of the principal
Water Warehounfes in London, at a good
Price ; and was affirmed by the Seller to be
a trde and genuine Salt prepared from the
Scarborough Well,

Some of this being diffolved in Water, a
Driop of the Solution begins fhooting from
the Edges: firft of all, in Portions of quadri~
lateral Figures, much like thofe of common
Salt ; but their Angles inftead of go are of
about 100 Degrees. Thefc Figures thoot
in great Numbers rovnd the Borders of the
Drop, having their Sides as nearly parallel
to one another as the Figure of the Drop
will allow : fome proceed but a little Way,
others farther, before they renew the Shoot,
vid. @ a, Plate V. In fome Places they
appear more pointed and longer, as at 4, and
fometimes inftead of the diagonal, one of
the Sides is feen towards the Edge, and the
other fhooting into the Middle, as e.

The inward Configurations feem to owe
their Forms moflly to Vitriol, and are all
produced by the fame Method of Shooting :
though fome proceed from the Figures al-

L 2 ready
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wards into very pellucid and beautiful Ra-
mifications, as 4 4. Some Figures owing
their Form to common Salt, like that thewn
at e, are ufually the Fore-runners of another
Kind of Configuration arifing from the
fame Principle, which fhoots pretty fud-
denly, and appears not much unlike the
Covert Way and the Glacis or outward
Slope of a fortified Place, vid. /. /.

This Salt was bought at the {fame Place
as the foregoing, and with the fame Affu-
rance of its being genuine. When kept a
little while it crumbled into a white Calx or
Powder, though it was at firft in very fair
Cryftals. |

CHAP. XXVIL

Epsom Sarr.

Drop of the Solution of this Salt be-
_ gins to fhoot from the Edge in jagged
Figures like thofe thewn at a, Plaze V. From
other Parts of the Edge different Configura-
tions extend them{elves towards the Middle,
fome whereof have fine Lines proceeding
from hoth Sides of a main Stem, in anoblique
Direction, thofcon one Side fhooting upwards
mn an Angle of about 60 Degrees, and thofe
on the other downwards in the fame Obli-
quity, as at ¢ and f. Others produce Jaggs
from
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from their Sides nearly perpendicular to the
main Stem, thereby formmrr Figures that
refemble the Branches of fome Spemes of
Polipody : thefe are reprelented at e but in
others the Jaggs are fhorter, vid. 4. Now
and then one of the main Stems continues
thooting to a confiderable Length, without
any Branchings from the S:dew, but at laft
fends out two Branches from its E}Lttemlty,
as at g. Sometimes a Figure is produced
having many fine and minute Lines radiat-
ing from a Center, in the Manner fhewn at
6. The laft Shootings in the Middle of the
Drop may be feen at 4, and are not unlike
the Frame Work for the flooring or roofing
of an Houfe, but with the Angles alittle ob-
lique : and fometimes a Form prefents itfelf
like that thewn at 7.

All thefe Figures muft be produced with
a very {mall Degree of Heat, for if the Drop
be made too ho* the Salt wﬂl not thoot at
all: but when once the Configurations are
formed, the Salts fix, become fmooth and
hard like Glafs, and may be preferved along
Time.

The Subje& above defcribed was not the
true Salt of the Epfom Waters, which I knew
not where to get; but it was I believe fome
fort of Preparation like what is commonly
fold under the Name of Epfom Salt, at a
very cheap Rate: though I gave a much

' 4 larger
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larger Price for this, onits being recams=
mended as a much better purging Salt *,

Abton Balt, or what I bought for fuch,
appeared on Examination juft likethe above,
but without the Figures 4 7 g,

C-HA P. XXVI.
SAL PorycuHREsTUM.

Solution of this Salt when heated be-
W gins to fhoot near the Edges of the
Drop, in Ramifications, as at @, Plate V. or

® Dr. Quiney, in his Englilh Difpenfatory, remarks
. what was then {old for the Salt of Epfom ater, as an
abominable Cheat, (wid. Edir, 8th, page 355.) He informs
us, ¢ that Dr. Greaw, having found by Experiment, that a
¢ Gallon of Water would, on Evaporation, afford about
# two Drams of Salt, endued with the cathartic Quality of
the Water, gave an Account thereof in Latin to the Ropal
Society, Upon which a certain Chemiff pretending to make
large Quantities for Sale, put off a fictitious Preparation
for the true Salt of Epfom Purging Waiers ; and athers
attempting the fame Thing, the Price was {oon brought
¢ {o low, that inflead of one Shilling per Ounce, under
“ which the trae Salt counld not honeftly be made, their ficti-
¢ tious Kind was fold at not much above 3o Shillings
¢ per Hundred Weight, which little exceeds three Pence
“ per Pound.” And Dr. Brownrigg aflores uvs, in his
excellent Treatife on the 4rs of making common Salt, page
88, that all the Salt now vended under the Name of Ep-
Jom Salt, 1s prepared intirely from the marinme Bittern, at
the Salt Works nigh Newcafle, and at thofe at Lymington
and other Parts of Hampfbire; which Bittern is a faline
Liquor, of a fharp and bitter Tafte, left at the Bottom of
the Sale Pans after the Salt is made and taken out. Fid.
page 62,

in
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in the Figures thewn at 4: but if only a
{fmall Degree of Heat be employed, it forms
many very tranfparent Parallelograms, fome
having one, and fome more of their Angles
fecanted, as at .

This Salt is a Mixture of Nitre and Sul-
phur in equal Quantities, fet on fire in a
Crucible by a Spoonful at a Time, after-
wards diffolved in warm Water, filtered and
evaporated. It purges by Stool and Urine.

LT P XXV

GrausBer’s SarT.

FTER the Diftillation of Spirit of

. Salt with Oil of Vitriol, (from Oil of
Vitriol, common Salt and Spring Water in
equal Quantities ;) what Salt remains at the
Bottom of the Retort, being diffolved, fil-
tered, evaporated, and cryftalized, is called
Glauber’s wonderful Salt.

A Drop of Water faturated with this Salt,
and gently heated over a Candle, produces
Ramifications from the Side of the Drop,
like the Growth of minute Plants, but ex-
tremely tran{parent and elegant, in the Man-
ner thewn at ¢, Plate V. Some of them
however begin to thootfroma Center at fome
Diftance from the Edge, protrude Branches

from
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from that Cénterina contrary Direction, and
appear fomewhat like a Bundle of Grafs or
Twigs tied together in the Middle, as at 4
they likewife thoot fometimes from one and
{fometimes from more Sides of the central
Point, in the Varieties thewn at 4.

Other Figures are produced from diffe-~
rent Parts of the Edge of the Drop, as at a
and f, as alfo the parallel Shootings at e
but the moft remarkable and beautiful Con-
figuration forms itfelf laft of all near the
Middle of the Drop : it is compofed of a
Number of Lines, proceeding from one
another at right Angles, with tran{parent
Spaces and Divifions running between them,
appearing altogether like Streets, Alleys,
and Squares, as reprefented at g g.—This
Figure plainly owes its Original to Marine
Salt, and 1s of the fame Kind with that
thewn at /£, in the Cheltenbam Salt. The
¥igures ¢ and e are vitriolic.

When this Configuration begins, it forms
with wonderful Rapidity, affording the Ob-
ferver a very agreeable Entertainment . but
he muft watch it carefully, for as it is pro-
duced almoft mftantancoudly, its Beauty is
of a very {hort Duration : in a few Moments
it diflolves and breaks away like melted Ice,
which renders the Drawing of it very diffi-
cult. 'The Figure in the Plate was taken
at feveral Times and with different Drops,

in
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in order to colle&t together and reprefent
the general Idea of it.

If the Solution be not heated in the Bot-'
tle, to diffolve the Sediment it throws down,
little will appear but the Brufh-like Figures.

Glauber’'s Salt is reckoned to anfwer the
Intention of moft purging Waters : it pro-
motes Evacuation both by Stool and Urine,
and may be fo made as to be lefs naufeous
than moft other artificial purging Salts.

C H-A-P,  XXIX,

SarT of TARTAR.

FTER heating a Drop of the Solu-
£ tion of this Salt, there arife in many
Places, near its Edges, Numbers of minute
Bodies, pretty irregular in their Form, but
moftly inclining to be triangular ; as may be
{feenin the Drawing, at the Side &. (/e Plate
V1.) Several of thefe appear likewife farthet
within the Drop, and produce all the Varie-
ty of Figures ¢c, d d,8cc.—There(hoot at the
fame Time, from fome Parts of the Edge,
tran{parent Bodies with parallel Sides termi-
nating as at g, fome whereof are ftrewed
over with the little Triangles before defcrib=-
ed. From other Parts of the Edges branch-
ed Figures prefent themfelves, refembling
{mall Shrubs, (vid. f.) whofc Twigs are

nake
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naked at their’ firft Shooting, but appear
foon after covered with Ilittle Leaves or
Tufts ; the minute Bodies above mentioned
which rife near the Twigs being attratted by
and adhering to them.

But the moft odd and fingular Circum-
ftance in the Shooting of this Salt is, that
ftrait Lines appear, two and two, inclining
toward each other from the Edge of the
Drop where they begin to fhoot, but never
meeting {0 as to form a Point, though fome-
times they extend almoft acrofs the Drop,
vid. e.— They may poflibly. be cylindric
Tubes, but of that I am not certain.

The Humidity of the Air foon puts an
End to all thefe Configurations.

Crude Tartar, calcined, diflolved in warm
Water, purified by Filtration, and evaporated
to a Drynefs, becomes what is ufually called
Salt of T'artar: which Salt tied up in a Cloth,
and hanged in a damp Place, attra&s the
Moifture of the Air, and liquifies in fuch
Manner, that from one Pound thereof there
will drop down double its Weight of what
is termed Od of Tartar per deliguium : but
inftead of this the Shops frequently fell *
Pear]l Afhes liquified by the Air, which they
reckon equally ufeful for the fame Purpofes.

Some likewife imagine there is no Dif-
ference in the medicinal Virtues of the Salt

*® Pearl Afhes are a pare Sort’ of Pot- Afh.

of

?
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of Tartar and thofe of Pearl Athes, or any
other of the lixivial Salts of Plants, all which
they fuppofe to receive alike the fame Qua-
lities from the Fire : but the contrary to this
will I believe be manifeft, from an Exami-
nation of the Salts I am going to fubmit to
the Reader’s Judgment ; the Configurations
and Cryftals whereof are fo widely diffimi-
lar, that one can hardly conceive them to
arife from exaCtly the fame Principles in the
Salts themfelves, or to produce exaltly the
fame Effeéts when applied to other Bodies.
*Tis indeed probable that the effential Salts
of Plants, colle@ed in the Form of Cryitals,
from the Juices of their refpective Plants,
without the Help of Fire, may be different
from the Salts of the fame Plants procured
by Incineration, and may have different Viz-
tues : but I think fuch effential Salts can
hardly differ more from one another, when
examined by the Microfcope, than the lixi-
vious Salts of different Plants are found to
do; and confequently that thefe lixivious
Salts muft have Virtues very different from
one another. _

The making effential Salts beingatrouble-
fome as well as tedious Operation, 2nd con-
fidered only as a Matter of Curiofity, none
of the Shops could afford me any of them;
and even of the lixivious Salts, the Opinion
of their being all alike has fo much reduced
their Number, that had it not been for the

great
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great Civility of Mrs. C/uzzon and Mr. Corbin,
Chemifts and Partners, in Holborn, (whofe
kind Affiftance 1 thankfully acknowledge
in this public Manner,) it would have been
in my Power to procure very few of thofe I
{hall hereafter mention.

C HA P, XXX,
TARTAR Vitrivlated.

HE re&ified Oil, or re&ified Spirit of
Vitriol, drept gradually into OQil of
Tartar per deliguium, till it caufes an Ebulli=
tion, produces (by evaporating the Hu-
midity) a white Subftance ealled vitrivlated
Tartar *,
This diffolves readily in hot Water, and
2 Drop of the Solution applied on a Slip of
Glafs before the Microfcope, begins fhoot=
ing round the Fdge in great Numbers of
very minute and tranfparent Spicule, de-
tached intirely from one another, and with-
out any of that Bafis at the Edge of the

® Vitriolated Tartar is commonly an Ingredient in Pow
ders for the Teeth, as on rubbing them with it they be-
come white immediately : but it thould be ufed feldom and
with: great Caurtion, walhing the Teeth well with feveral
Mouthfuls of Water afterwards: for it whitens them by
Erofion, and if frequently applied will deftroy their out-
ward clofe and hard Coat of Ename!, after which the inter<
nal and more fpungy Part can laft but a little while.

Drop
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Drop which moft other Kinds of Salts form
before they fhoot. Thefe Spicule proceed
and lengthen in different Directions, and
crofs each other at various Angles, as z 2
and & 4 thew, Plate V1.

Some of thefe Spicule are very deeply
ferrated, or look rather like the Ends of
bearded Darts or Arrows placed over one
another, as reprefented at ¢

A Kind of Star-like Figure will be found
here and there amongft the Spicule, appa=
rently compounded of the above-defcribed
bearded Points, and moft commonly, like
them, more opake than the other Shootings
a few of thefe appear alone, and others are
formed at the Ends of the Spicule, as at 4.
Some likewife of the Spicule, after a while
begin to fpread, and fhoot forwards, in an
irregular Manner of branching, towards the
Middle of the Drop, as at g g. Other Fi-
gures arife at a Diftance from the Edge of
the Drop, with Branches dividing and {ub-
dividing more regularly than the laft defcrib-
ed; (fee F.)

During the Procefs, Clufters of hexago-
nal Planes arife in the vacant Spaces, fome
regular, others with unequal Sides, fome
perfeétly tranfparent, others with a {mall
Degree of Opacity, as ate. Thefe laft Fi-
gures, which are indeed the proper Cryfta-
lizations of the united Salts, will remain in-
tire upon the Glafs, after all the other Con-

6 figurations
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figurations are broken away and deftroyed
by the Air.

Among the Spiculz fhooting from the

Edges there are many ftrait-lined Figures,
whofe Ends are not pointed, but flat and
fpreading ; /fee « a.) Thefe are chiefly ow-
ing to the Tartar; and the Permanence of
the hexagonal Cryftals implies that they con=-
tain a large Proportion of the Vitriol.
. N. B. It frequently happens, when a
Drop of this Solution, heated over the Can-
dle, is placed under the Microfcope, the
Steams arifing from it {o obfcure the Objeét-
Glafs, that nothing can be feen through it,
until the Glafs be cleared with a Piece of
Wath-Leather, or a foft Linen Cloth,

This is the Cafe likewife in examining
{feveral other Solutions, as has been before
remarked.

oA P, (XXX,

FroweRrs of BENjaMIN,

HE Flowers of Benjamin are Salts

obtained by Sublimation from a Gum
of the fame Name. Thefe Salts are {o volatile,
that on putting fome of the Gum grofsly
powdered into a fubliming Pot, they rife
with a fmall Degree of Heat into a Cover
placed over them; whenee they are wiped
2 out
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out from Time to Time (with a Feather) in
the Form of long flender {hining tran{parent
Bodies, and fmell very fragrantly.

They diflolve readily in warm Water ;
and a Drop of the Solution being examined
by the Microfcope, will be found a very en-
tertaining Obje&.—For, firftof all there arife
from the Edges clear, colourlefs, and fharp-
pointed Cryftals fvid. Plate V1, a ¢} which
paffing towards the Center, fpread out like
beautiful minute Shrubs, each having two
or three Branches, like what are feen 4 4 4.
Thefe gradually enlarge and lengthen, di~
vide and fubdivide into feveral Arms and
Shoots, in the Similitude of Trees (2vid. £.)
compofing all together a Reprefentation of
beautiful little Groves or Plantations. Some
however continue fhort, and fpread into a
Sort of Leaves, indented fomewhat like thofe
of Dandelion, ¢¢. Little Branches likewife
fhoot out from Points in the Middle of the
Drop, as in the PiGure at ¢ : and fometimes
very elegant Figures of another Kind are
formed in fome Part of the Drop, compofed
of Branches rifing (on a new Bafis) from one
another, all arched alike with an equal Cur-
vature, and having the convex Side of each
Carye adorned with many little Shootings,
at equal Diftances and of equal Lengths,
none of which appear on the concave Side of
the Curves. All this is thewn at ¢,

Mor. H. M Thefe
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Thefe wonderful - Configurations decay
immediately after the Flaid evaporates.

N. B. When aiSolution of this Salt has
been made fome Days, much of it will be
precipitated, and appeat in: Cryftals at 'the
Bottom” of the Phial: and if yeu ‘intend
then to examine it by the Mierofcope, "twill
be proper firft to hold the Phial to the Fire;
or place it in hot Water, till the Cryftals
become again diffolved and taken up into
the Fluid. And moft other Solutions fhould
be treated in the fame Manner, if they have
been:long made and their Salts appear pre-
cipitated = but after being thus heated they
thould be allowed a few Minutes to fettle,

1]

otherwife the-Fluid ‘will appear turbid and
unpl.cai?mt before the Glafs, ‘and'the Con-
figurations will not proceed fo well,

C H A'P. XXXII.

Salt of CAMOMILE.
T HEN a Sclution of this Salt is exa-
mined, if much Heat be given to the
Drop, the faline Particles will chiefly dif-
pofe themfelves at the Sides thereof, in fuch
Figures as are thewn 4 4, b b3 but with a
lefler Degree of Heat, they will form more
within the Drop, in a wonderful Variety of
hexangular Planes, many of which are ex-
= tremely
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tremely thin, flat; and tranfparent (vid. ¢ ¢,
and other Figures in the Plate.) Some how-
ever have a confiderable Solidity, as the
Drawing alfo reprefents.  The above Fi-
guares foon diffolve and break away, and to-
wards the End of the Procefs feveral Cry-
{tals appear with fquare Bafes; in the Form
exaily of thofe of Sea-falt, wid. 4, and
thefe are more permanent than the others
were.

The Tafte of this Infufion is falt at firf},
foon after very acrid.:

C H A P. XXXIIL
Salt of CoraAL.

FF\HIS Salt begins fhooting from the
Sides, as at @ a, ((Plate V1.) and pro-
ceeds, fo';miug Bodies fome of whofe Parts
are opake and others tranfparent, of a dark-
ith brown Colour, with Channels or Hol~
lows running from Top to Bottom, as re-
prefented 4 5. There are likewife other of
the fame Figures, opake at Botrom, but
tranfparent at their Tops, and having none
of the fame Channels, 1n the Manner thewn

¢ c.
In fome Places of the Drop the fame Kind
of little Hillocks are feen, adorned with
M 2 {ur~
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furprifing Configurations moft exceedingly
minute and dehicate, bearing the Refem-
blance of fome Species of the {malleft
and moft elegant Sea Moffes. It is impof-
fible to exprefs the Beauty of thefe Figures,
which equal any of the fineft Mocha Stones :
But an Attempt to give fome Idea of them
will be found 4 4 4.

After the above Appearances are com-
pleated, and the Procefs feems all over,
there frequently prefents a new and unex-
pected Radiation of fine Lines, at equal Dif-
tances from each other, and arifing as it
were from a certain Point, in a very regular
Order and Delineation, the Lines fhortening
gradually on cither Side, fo as to compofe
all together a femicircular Figure, like that
at ¢.. I have found no regular Cryftals of
this Salt, nor does it ufually give any Fi-
gures at all towards the Middle of the
DProp.

The Solution I made ufe of, after ftand-
ing in a Phial two or three Weeks, had
a Crult over the Surface, which taken
out and examined by the f".-.’[icrofcupe, ap-
peared to be a Congeries of minute Branches,
in Shape exceedingly like fome Kinds of
Coral.

CHATP.



CHAP. XXXIV.

Salt of Baum, or BAULM.

HE firft Shootings from the Edges

of the Drop, when a Solution of this
Salt is examined by the Microfcope, very
much refemble Leaves, vid. Plate VI. a,
on the left Side of the Picture. But thefe
very foon enlarge and lengthen as at 2 on
the Top of the Drawing ; or elfe like thofe at
a on the right Side, which not only lengthen
but fwell at their Extremities, till they ei-
ther divide into two or more Branches, after
the Manner fthewn at & and elfewhere in
the Drop; or feeming to burft or fplit at
their Tops, puth forth Bundles of fine Hair-
like Filaments, and compofe fuch Figures
with bruthy Heads as are reprefented at ¢ »
which indeed are extremely pretty. Somme
detached Leaves are ufually formed in the
Middle, together with fuch figur'd Cryftals
as are there thewn, amongft which a few
bear the Appearance of thofe of common
Salt.

Wihen the watery Part feems nearly ex-
haled, all the forementioned Figures decay
and break away, except the Cryftals, which
remain fixt: and if a full Drop has been
employed, and a confiderable Degree of

M 3 Heat
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Heat applied, fome curious Configurations
prefent themfelves upon the Glafs, confift-
ing of fhort firait Lines, fo difpofed as to
form hexangular Figures, with delicate little
Branchings therefrom, vid. ¢ e.

This Salt is a very curious Subjec for Ex-
amination,

CHAP. XXXV.
Selt of FENNEL,

HE general Appearance which a

~ Drop of the Solution of this Salt af-

fords when examined by the Microfcope,
may be feen Plate VII.

After the Drop- has been gently heated,
innumerable Spicule rife about its Edges,
extremely flender and clofe to one another ;
and among{t thefe, as well as farther with-
in the Drop, many Bodies may be obferved
pretty regularly tapering from the Middle
towards each End, fomewhat like the Fi-
gure of a Rolling-Fin, wid. 2 g.—More in
' the Middle of the Drop are formed Cryflals
oddly fhaped, fuch as 4 4: and likewife
others ending pointed like a Wedge. Some
again are divided, as ¢; and here and there
a Cryftal of marine or common Salt is
found, fometimes in its ufual Figure, and
{fome-
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fometimes hayi ng an Opemng at each Core
ner of the Bafe, as rhe Angles had been

&1tﬁhl taken out. T} {z )irrcrences will
be underftood by mung thu r1?t11LS
7 2 .

a .{4.

The Air puts an I:na to thefe F orms ioon
ifter-they.are produced.

£

H A P. XXXVI.
Salt of BucRTHORN..

FIYHIS Salt thoots from the Edges of

the Drop many, tharp-pointed  Spi-
cule, at little Diftances from .each other;
after- which the {everal Figures in the
Drawing (Plate VII1.) form themfzlves un-
der the Obferver’s E}'e~ {ome are hexangu-
lar Planes, fomewhat opake, and appear
with a confiderable Degree of Thicknefs
in proportmp to their Size, as é; whalft
others of the fame hexangular Plangs are
éxceedingly tran{parent, md have no vi-
fible Dtpm ¥ 11‘:‘111(.‘1(1""‘“‘115 are mipn,rif:d
hereand there, and fome Rhombi: Indeed
the hexangular Figures before. mentioned
feem like Rnumb] cut off at each. End.
.FJlEI'e uppear d fL\V Of‘ th’l Fl“ure’f- ' “11101 ({
and alfo of the other feveral Emms repre-
fented in the Picture.

M 4 A Syrup
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A Sylur made from the Berries of this
Shrub is an wufeful l’uigthe in Compofi-
tions; but extremely naufeous, and fome-
'\"hat too churlith given alone, unlefs for
Perfons of very robuh Conftitutions.

C H AP XXXVIL

Salt of twe BERBERR Y.

.
HE Heat neceflary to put this Salt in
Aétion muft be very imall, but brifk;
otherwife it will harden into a tranfparent
Glue, without producing any Figures ;
the Reafon of which probably is, that be-
ing of 2 vifcous Nature, when more Heat is
given than is ﬂbfulutcly neceflary to put the
Particles of the 8alt in motion, the watery
Parts evaporatma leave this vifcous Juice
fo ftrong, that the Cryftals are entangled,
and cannot force thc“ W ay through it : but
are prevented from ac ting as they do when
the watf‘ry Parts remain, and the Fluid is
thereby rendered lefs denfe,

The Figures it produces {eem all to de-
rive their Orlgm from Spm;/:e, which pro-
trude and expand themfelves in the Man-
wer to be defcribed below. Moft of thefe
Spicule ave thickeft in the Middle, tapering
to fharp Points at each Ixtremity, and are
YTy
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very tran{parent ; but others of them termi-
nate more bluntly, and have their Ends
opake, whilft their middle Parts only are
tranfparent, as at @, Plare VII. Sometimes
thefe pointed Bodies are o difpofed as feeme
ingly to iffue from one central Point, and
form fuch a Sort of Star-like or Spur-like
Figure as 4 at the Top of the Drawing ; or
elfe a Figure fomewhat different, refcrnbling
4 in the Middle thereof.

But the moft remarkable of all the Figures
it produces are owing to the lengthenin
out of certain of the Spicale, whilit they
expand at the fame Time, and pufh out
again other Spicalez from their Sides, which
likewife expand themfelves into very pretty
tranfparent Forms, not unlike the Leaves of
fome Plants, tho’ bearing no Similitude to
thofe of the Berderry; an Inftance of this
is thewn atd. Others of the fame original
Spicule fhoot not {o far towards the Middle
of the Drop, bat divide and expand them-
felves Jaterally, fpreading out into a broader
Kind of Leaf-like Figures, vid. ccec.

Among the detached Cryftals in the

' Drop there are many of a pentagonal Form,

and fomewhat more opake than the reft,
terminating at one End with an obtufe
Angle. They are not marked with an
Letter in the Drawing, but will eafily be
diftinguifhed in looking over it.—I do not
remember this Figure in any other Salt.

The
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The young green Leaves of the Berberry
Tree held in a Sieve over the Steam of boil-
ing hot Water, rolled up between the Fin-
gers and dried carefully in an Oven not over
hot, may eafily be miftaken for a good Bohea
Tea; refembling it muchin- Appearance,
and making a Liquor extremely like it both
in Tafte and Colour.—This: I have myfelf
experienced. ..

C H A P." XXXVIII.

Salt of CUCUMBER. *

HE firft Shootings of this Salt are

for the moft part Parallelipipids, ra-
diating from a Kind of indetermined Center,
as at @, Plare’VII. Some fingle ones pro-
trude themfelves forwards, widening at the
Extremity, and forming Figures like thofe
at 4. Some curvilinear Forms fhoot alfo
from the Sides, with flat Terminations, as
at ¢ ; and others ending with fharp Points,
as 4. 'A few hexagonal plane Cryftals, as
alfo fome Shuttle-figured Spicule arife to-
wards the Middle of the Drop, both which
are thewn at e.

I know not any Salt whofe Shootings are
fo extremely pellucid as thofe we are now
deferibing : For notwithftanding they have
2 a con-«
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a confiderable Degree of Thir-knciﬁs, they
appear more trunjpar:nt than the cleareft
LlWis and would almoft evade the Sight,
were it not for the faint Shadows caft by
means of that Thicknefs.

Towards the End of the Operation the
empty Spaces are filled up w rith Shr)ot?ng"
from fome of the moft detached Parallelo-
ams, which protrude themf{elves forwards,
ividing and fubdividing as at f, and that
ibmctimcs to fuch a Degree of Thinnels
and Slendernefs as to have the Termination
of their-Extremities loft to the Eye by rea-
fon of hen exquifite Tx.mlnarency, this
may be conceive d by confidering the Fi-
gul'cg-

+1

C HA P. XXXIX.
Salt of PEruvian Barx,

HE few Shootings which this Salt
produces at the Edrre of the Drop

are of no regular Figure, but refemble thofe
at @, Plgre VII. 1.36 whole Area of the
DlUP becomes quickly filled with great
Numbers of ‘Rhombi, of different Sizcs, ex-
trcmcly thin and tmnfpamnt, vid. ./,1 Some
of thefe enlarge greqt ¥y, and acquire a con-
fiderable Thchn , for rming themfelves in-
to Solids of mmy bld»b, as ¢ c. Near the
Con~
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Conclufion fome Cryftals of Sea-falt are
formed, as dd; and likewife a few odd tri-
angular Figures, fuch as are delineated at ¢
Thefe and the Sea-falt remain, but all the

other Figures break away and foon become
deftroyed by the Air.

ELH AR Xl

Salt ¢f L1QuUoORICE.

HIS Salt begins fhooting from the
Edge with a Sort of Rhombic Spicx-
le, as at a, Plate VII. Some four-branched
Figures like thofe of the Vitriols do here
fometimes arife, but moulder away before
their Ramifications are compleated, leaving

o
their Stamina in the Manner reprefented

4 4. 'The Middle of the Drop is ufually
over{pread with great Numbers of Parallelo-
grams, fome exceedingly tranfparent, being
mere Planes; having fometimes one, fome-
times more of the Angles canted, in fuch
Sert as to prouuce pentag wgonal, hexagona],
&e. Figures. Others have much Thicknefs,
and form Paralldlplplds, Prifms, &e¢. as
at ¢. Some of the plane Figures now and
then protrmh, an irregular Kind of Shoot-
ing, appearing very odd and pretty, vid. d.

CHAP,
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CHAP XLIL

Salt of BurcHrRr’s-BrooM.

N giving a {mall Degree of Heat to a
O Solution of this Salt, Figures will be
produced from the Edges of the Drop, at
pretty large Diftances from one another,
running on in a ftrait Dire&ion, and be-
coming gradually larger and more clubbed
at the End towards the Center of the Drop,
but terminating in fharp Points at the End
that is next the Edge: which is a Singu-
larity peculiar to this Salt.—Thefc Figures
are curioufly jagged or indented on ever
Side from End to End, vid. Plaze VIIL. 4 5.
Some few however amongft them fhoot out
from their Sides others of the fame Kind,
and thefe again other ftill fmaller ones ; but
both in the primary and fecondary Branch-
ngs the Shoots appear always on the fame
Side, as the two Configurations 4 4 may
ferve to fhew.

In the Middle Part of the Drop, and
wherever there are Vacancies, two Sorts of
fegular Cryftals are formed, differing each
from other both in Size and Shape. The
larger Kind are folid, and feem to be Tetra-

edra having their uppermoft Angle and the
Edges cut off, and of thefe fome are reci-
linear and others curvilinear. Their Pro-

duction
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du&ion 18 a very .ntertaining Sight: -for
amidft 2 violent Agitation in the Fluid, num=-
berlefs Atoms being feen hurried in all Di-
rections, they rife on a fudden direé&ly up-
wards from the Bottom, in the fame Shape
exadtly as juft now deferibed, but fo minute
as only to be difcernable by the firt Mag-
nifier, and then they increafe in Bignefs every
Inftant, under the'Eye, till they appear-as
large as in the PiGure; where at ¢ ¢ and in
the Middle of the Drop feveral of them
are {hewn.—The other Sort of Cryftals are
very minute, being when viewed through
the third Magnifier not lareer than Carra-
way Seeds; they are moftly Rhombs - or
Rhomboids, fome of which have the 'two
oppofite acute Angles cut off; there “are
befides fome Squares and Parallelograms,
Jee aa.

After every thing {eems over, and-all we
have been mentioning begins to break away,
it frequently comes to pafs, that the patient
Obferver is prefented with {fome moft-ele-
gant Configurations, compofed of many long
Lines, perfettly ftrait and parallel to each
other ; every fecond or third whereof has
at one End a folid Cryftal fhaped like the
Head of a Spear or Javelin. All'the Lines
have alfo on one and the fame Side Num-
bers of thort Lines, iffuing out at right An-
gles, and at pretty cqunl Diftances, to about
half as far as the long Lines are i?e«;nrat::d
from one another. The long Lines in ge-

neral
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neral arc bounded at their other'End-by a
fingle Line, or Bafe, that makes a right An-
gle to them all: a little Variation'1s hot=
ever produced, by here and there a thorter
Line that runs parallel to'this Bafe.—- The
above Defcription will be underftood by'con’
fidering the Configuritions ¢ ¢. :

CH A P9 XLIL'
Salt of WoRMWO0OD.

HE firft Shootings of this Salt from
_ the Edges of the Drop appear of a
confiderable Thicknefs in propertion to their
Length : their Sides are deeply and fharply
jagged or indented, being/made up of many
fomewhat obtufe: Angles ; and their Ends are
pointed with Angles of the like Kind. What
I now defcribe are the fingle Shoots at 4,
LPlate VIII. But other -Shoots frequently
branch out from thefe original ones, and
they again fend forth others, making all to-
gcthcr a very pretty Appearance, vid. bb.—
Thefe 1af Cenfigurations in their Figure and
Difpofition bear a near Refemblance to thofe
of Butcher's Broom, thewn at 4d: but are
larger and more deeply indented.

‘The Cryftals of this Salt are very different
from one another, confifting of Squares,
Rhombi, Parallelograms, equilateral Hexa-

gons,
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gons, fome of the Figures at ¢ ¢ in the But-
cher’s Broom, a Sort of Shuttle-like Forms,
and feveral irregular Bodies; all of which will
be beft conceived by a View of them at ¢.

A {mall Degree of Heat given to the Drop
produces more of the Configurations, a gredt=
er Heat more of the Cryftals, many of which
are at firft triangular, but foon lofe that
Shape : and indeed the whole is very fpee-
dily deftroyed by the Air.—This and the
Subje& immediately preceding exhibit no
Cryftals of marine or common Salt.

C H AP XLIIL
Salt of ToBAcCCO,

F a moderate Degree of Heat be given ta

a Solution of this Salt, its firft Shootings
will be from the Edges of the Drop, in flen«
der tapering Figures ending with very fharp
Points, but at confiderable Diftances from
one another, and confequently not extremely
numerous : along with thefe are likewife
formed other Figures nearly of the fame
Kind, but intirely detached and farther with-
in the Drop, and contrary to the former, in
the Circumitance of having their thicker
Ends towards the Center of the Drop, and
the fharper pointing towards its Iidge.
They are compleat Figures, and refemble
Needles, or rather that Sort of Nail called a
Brad,
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Brad, which has its Head or larger End flat.
Both thefe are thewn at 2, Plate VIII.

When a little more Heat has been given,
other Spiculz are produced from the Edge,
whofe Ends f{pread on either Side, and then
terminate in a Point: and which have all
along their Sides triangular pointed Cryftals,
not oppofite to one another, but placed al-
ternately, fo as to reprefent a Zigzag with a
Line drawn through its Middle, vid. ,—The
regular Cryftals of this Salt are produced in
the Middle of the Drop, being either Hex-
figons or Rhombi, as at ¢,

When the Moifture is nearly exhaled,
there are fometimes feen to fhoot from, or
rather under the Spicale, upon the Plane of
the Glafs, 2 Reprefentation of Leaves, very
fmall at their firft Appearance, but increafing
gradually to what is thewn at d.—Thefe I
have feen but twice.

A violent Agitation may be difcovered in
the Fluid by the firft Magnifier, during the
Whole Procefs, but chiefly at the Beginning,
and extremely minute Cryftals rifing from
the Bottom.

Oil of Tobacco is a firong Poifon to many
Animals: *tis faid a Thread wetted there-
with, and drawn by a Needle through the
Skin on the Back either of an Eel or Viper,
Will make it dic immediately, This I have
nDever tried. .

Vor, II. N CHAP.
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C H AP. XLIV.
Salt of CARDUUS.

T HE Cryftals of this Salt (for it fhoots
out no Configurations) are of diffe-
rent Sizes and Figures, difperfed every where
about the Drop. Thofe near the Edges are
very minute tranfparent Parallelograms, ap-

earing in great Numbers, as 2 2, Plate VIIIL.
In the Middle arife larger Cryftals, {haped
exa@ly like thofe of marine Salt, 4 4. There
are alfo much larger cryftaline Bodies, form-
ed here and there, having a confiderable
Thicknefs and Solidity, and confifting of
Hexagonal and Rhomboidal Planes, wid. ¢ ¢c.
It produces likewife fomeodd figured Bodies,
which may be feen at dd.

Cc H A p. XLV.

Salt of LAVENDER.

O Configurations are produced by this

Salt and the laft, that feemingly pufh
from the Edges of the Drop, as in moft of
the preceding Kinds; but many regular
Cryftals are formed in every Part of it, after
a moderate Degree of Heat has been given
toit. Thefe Cryftals are of various Figures,
5 viz.
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viz. plain Rhomboids, having one or more
of their Angles very much elongated, ({o as
to be fometimes twice or thrice the Length
of the Rhomboids from which they iffue,)
Rhombi, Squares, Parallclipipidons, and
Hexagons with unequal Sides, or rather
equilateral Triangles with their Angles cut
off. In thort, the Figures of this Salt will
much better be comprehended by applying
to the Picture, Plare VIII. than by any De-
feription which can be written.

CHAP. XLVL
Salt of MUGWORT.

T the Beginning many fine Spiculz
_LA of different Sizes, appear at and about
the Sides of the Drop, along with other {len~
der Bodies fomewhat {welling in the Mid-
dle, but fharply pointed at each End, wid.
@ a, Plate VIII, Triangular folid Cryftals,
and various other Figures, are alfo formed

ere and there as reprefented in the Picture.
_Bllt the moft remarkable Part of this Sub-
Jett, is a very elegant Sert of Configuration
towards the Middle of the Drop, as at 4;
and likewife Shootings of the fame Kind
from its Edge, that refemble the Branches
of fome Plant, rifing fingle, with Leaves re-
N 2 gularly
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gularly difpofed on both Sides of each Stent, .
as thewn by the other 4.—In the Middle of
the Drop at ¢ are Figures of another Form,
which are very fingular and pretty. Thefe
all break away and become confufed very
{foon after they are formed

CH A P. XLVIL

 Salt of HARTSHORN,

O N the Application of a very fmall De-
gree of Heat, Salt of Hartfhorn fhoots
near the Edges of the Drop, into folid Fi-
gures fomewhat refembling Razors or Lan-
cets where the Blade turns into the Handle
by a Clafp, as at 4. Plaze IX. This Appear-
ance is however wholly owing to the Juntion
of a fmaller and larger Body at their fmaller
Ends, either a right or an acute Angle, as
will be evident on confidering fome of thefe
Bodies that appear fingle. '
The Configurations of this Salt are pro-
duced with great Velocity, and are Figures
fomewhat opake, fhooting from the Edges
of the Drop, on both Sides a main Stem,
and with a Kind of Regularity, rugged
Branches like thofe of fome Sort of Coral,
wid. @ a. But fometimes inftead of Branches
on both Sides the main Stem, fharp Spicule,
fome plain 4nd others jagged, are protruded
i
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to a confiderable Depth on one Side only, as
at 4.

As the Fluid exhales, and the Attraction
of the Particles becomes more ftrong, fome
one of the branching Figures generally ex-
tends to a great Length, producing on one
Side Shoots that are rugged and irregular
like thofe in the {fmaller Figures at 2 2, and
on the other Side a curious regular and de-
licate Sort of Branches, refembling thofe of
fome Plant, with elegant fmall Leaves in the
Manner fhewn at ¢.

— Y

CHAP. XLVIII.
Salt gf URINE.

Solution of this Salt fhoots from the
Edges of the Drop long Parallelo-
grams in the Manner of Nitre, but with this
Difference, that Nitre produces folid hexa-
gonal Pillars, cut off obliquely at their Ends,
i the Figure of a Chiflel, whercas thefe are
only plain fuperficial Parallelograms, whofe
Ends are flat, as @, Plaze IX. But in other
Places along the Sides of the Drop folid An-
gles are formed, that are feemingly the Ru-
diments of common Salt, (wid. b.) though
Beither this nor Salt of Hartthorn afford any

regular Cryftals of common Salt.,
N 3 Some

W
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Some of the Parallelograms increafe much
in Size, and fpread themfelves in the Mid~
dle, fo as to change their firft Figure, and be-
come three or four Times bigger than the
reft ; and thefe have a dividing Line that
runs through their whole Length from End
to End, whence iflue other fhort Lines, at
fmall Diftances, oppofite to one another, all
pointing with the fame Degree of Obliquity
towards the Bafe, as may be feen at ¢ ¢.

Among thefe enlarged Figures fome few
{hoot ftill forward and tapering towards 2
Point ; butbefore they form one, {well again,
and begin as it were 2new : and thus they
proceed feveral Times before their compleat
Figure is finithed, which is at laft a Kind of
long ftharp-pointed Body, compofed of more
or fewer Joints as at 4d.

After the whole Procefs feems at an End,
many fmall Branches form themfelves on
the Surface of the Glafs, as in the preced-
ing Salt (fee the Picture,) though their
Figure is not juft the fame.— All the
above defcribed appear when a very mode-
rate Degree of Heat is given, and the Drop
is applied to the Microfcope as {oon as any
of the Salts cryftalized are feen white about
the Rim, Butthe Figures 1, 2, 3, 4, 5» 6,
are the regular folid Cryftals of this Salt,
when it is let diffolye in the Air, and no

Heat at all 15 given,

CHAP.
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CHAP XLIX:
Salt of Millepedes; or Wood-Lice,

HIS Salt thoots from the Edges in 2
Manner very beautiful, and different

from any other Kind yet obferved. It be-
gins by iffuing from the extreme Edge of the
rop in many Lines parallel to one another,
but in a very oblique Direétion to the Line
that borders the Drop; and other parallel
Lines are produced from thefe, in an Angle
fomewhat more than right to them, the An-
gles of which are not tharp but rounded, /ée
@cd, Plate IX. Many tranfparent Paral-
lelograms of various Length and Size are
formed by thefe Lines, fome whereof after-
wards fhoot forwards into long Spikes which
{pread at the Sides with irregular Edges, as
atdd. In the mean while other thort Lines
proceed outwards from the very Edge of
the Drop, in a Direction quite contrary to
thofe we fpoke of firft, making the Border
of the Drop appear very prettily ferrated or
fringed, as may be f{een at the Bottom of the
COnﬁgurations acd. Another Sort of re-
gular Figures are likewife produced from the
Sides of the Drop, in the Manner of thofs
6b. When the Operation is nearly ended,
there arife Abundance of long Spreule that
fange themfelves fomewhat in the Form qf

N4 Plants,
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Plants, filling up moft of the vacant Places
in the Drop as the Piture fhews. This

Salt has but one Sort of regular Cryftals,
which is hexagonal, and appears as at e.

A0 - . T LA O
R H E U M

W HEN People get what they call 2

running Cold, it is not unufuoal fora
thin clear Humour to be difcharged through
the Noftrils, in fo confiderable Quantity as
to wet feveral Handkerchiefs, and even tor
fall from the Nofe in Drops, if not pre-
vented by frequently wiping it away. This
Humour is what I mean by Rbeum.

Being myfelf very fubject to this Diforder,
which is commonly preceded by a Senfa-
tion of Fulnefs and Rigidity in the Mufcles
of the Head and Face, and attended with
much Heat, Rednefs and Sorenefs of the
Noftrilsand Parts immediately adjoining, du-
ring the Difcharge, (which continues com-
monly three Days, at the End whereof it be-
gins to thicken and become lefs acrid:) I was
defirous to know whence this limpid Hu-
mour could produce fo much Irritation and
Uneafinefs ; and asa very little Confideration
made me fuppofe it muft be owing to its be-
ing loaded with pungent Salts of {ome fort
9 or
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or other, I took the firt Opportunity of ex-
amining it by the Microfcope, and had the
Pleafure then, and many Times fince, to find
my Conjecture confirmed by undeniable De-
monftration.

For this Rbeum is {o faturated with Salts,
that a Drop on a Slip of Glafs will foon
fhoot in a very beautiful and furprifing Man-
ner, either with- or without Heat: but if
heated to about the Warmth of Blood, and
then placed under the Eye, many lucid Spots
ot rather.Points will be feen rifing, and in-
creafing gradually, till their Form fhews it-
felf to be quadrangular, with two tranfparent
Diagonals crofling one another, fee zand 4 4,
Plate IX. 'Thefe Diagonals thoot foon af-
ter far beyond the Square, protruding other
Lines, at right Angles, from their Sides;
(wid. ¢ ¢.) which other Lines produce ftill
fmatller ones from their Sides alfo, in the Or-
der of the firft; and thus they go on to form
Configurations, whofe Elegance of Beauty
nothing but feeing them can give an ades
fuate Idea of : tho’ till the Reader can him-
felf make the Experiment, a Reprefentation.
of their general Figure is fhewn 4 4, and
In other Places of the Drop: where great
Numbers appear, in their feveral Gradations,
and after their ufual Manner, filling up al-
moft the whole Space,

The fine Branchings in a little while break
away, but the central Squares remain lik;:

d d.
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d d.—Some Figures at their firft Beginning
rife in the Shape of Croffes, which Ap-
pearance is owing to the Shootings, from the
Corners of the little Squares, before they
are large enough to be vifible even by the
deepeft Magnifiers. The Number of main
Branches in each Configuration is moft com-
monly four, but forue are found with five or
more: the Branches likewife are fometimes
curved ; but thefe two Cafes I take to be ra=
ther accidental than natural.

When a Drop of Rheum is fet to cryfta-
lize without any Heat, inftead of branched
Configurations over the whole Area, as in
the above Defcription, fuch are formed only
in the Middle ; but about the Edges Plant-
like Figures are produced, thooting feveral
Stems from one Point, and refembling a
Kind of Sea-Mofs, wid. E. Branchings
fomewhat of this Kind are thewn in Salt of
Hartthorn.

Thefe Experiments thew, that upon tak-
ing Co!d the Humours become overcharged
with Salts: how they get there, and by what
Means they may be difcharged, is a Matter
well worth Enquiry ; but {fuch Difquifitions
muft be left to the Gentlemen whofe im-
mediate Profeffion it is to ftudy the various
Diforders of the human Body and their Cure,
I may however prefume to fay, that as all
Solutions of Salt become gradually weaker,
and may be rendered quite infipid by the
Affufion




R HEU M 187

Affufion of a watery Fluid; therefore, in
Cafes of this Nature, the frequent drinking
of warm Gruels, Teas, and fuch {mall watery
Liquors, muft in like Manner gradually di-
lute, f{eparate and difperfe the acrid Saits,
and be probably the moft ready Means of
carrying them off cither by Urine or Perf{pi-
ratien.

Quere. May we fuppofe thefe Salts to
have been abforbed from the external Air at
the Time of catching Cold *, or to have ex-
ifted previoufly in the Body, tho’ fheathed
and harmlefs till let loofe, put in Motion and
rendered acrid by theretained Matter of Per~
fpiration : as feems to be the Cafe in moft of
the animal Juices when tending to Putre-
faction ?

® Mr. Freke fays, in his Efay on the Art of Healing,
where he {peaks of taking Cold ; ** tho® every one knows
*¢ that Colds proceed from receiving the Air into our Bo-
dies improperly, yet few confider the State of the Air,
as abounding at one Time with all the Means of reftoring
Health to us and all the reft of the Creation, and at
another as containing in it the Canfes of Plagues,
Peftilence, and Famine, by its occafioning Death to
‘¢ Cattle, and Blights to all the Fruits of the Earth.*”
Pagca 147, 148,
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CHAP LL
Of CAMPHIRE.

' AMPHIRE is a fort of refinous
white Subftance, either exfuding from
certain Trees in the Iflands of Berwneo, Fa-
wa, Fapan, and other Parts of the Egfi-
Indies, or intermixed with the woody Fibres
in the Bodies and Roots of fome Trees
growing in thefe Countries.—It is not fo-
Juble in Water, but diffolves readily in Spi-
rit of Wine, from which faturated therewith
my Experiments have been all made.

If any Heat be given it muit be very
gentle, and the Microfcope and Eye ap-
plied as foon as pofiible ; for the Shootings
form fo quick they will otherwife efcape
the Sight. They radiate from a Center,
either with fix or four, rarely with five
Branches, whofe Length is nearly equal:
each Branch is feather'd with fine Lines
that diminith gradually to a Point, whereby
the Figures have greatly the Appearance of
Flakes of Snow; and the Points of {ome
filling the Vacancies between thofe of
others, {mall are the Spaces that are left
uncovered. Some few fingle Branches arg
produced about the Edges of the Drop. A
pretty good Reprefentation of thefe very de-
licate Configurations may be feen in the XIth
Plate. '

If
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~ If no Heat at all be applied there will
be more Time to examine the Configura-
tions ; nor even then will much Patience
be required, for the Camphire and Spirit of
Wine are both fo volatile, that if the Drop
be Ipread thin, they will foon begin to
form, and quickly after they vanith quite
away,

Campbhire is of great Service when by any
Accident too large a Dofe of Opium has
been taken,

—

CHAP. LII.
Of MAaNNA,

HIS f{weet-tafted Salt is the Concre~

tion of a Juice iffuing from a kind
of Afh Tree during the Heat of Summer:
that from Calabria is accounted beft. It
eafily diffolves in Water made fomewhat -
hot, and a Drop of the Solution is a very
pretty Objeét for the Microfcope.

Its firft Shootings are Radiations from
Points at the very Edge of the Drop: The
radiating Lines appear opake, but extreme~
Yy flender, vid. a a a, Plate X1. Amongft
thefe arife many minute tranfparent Co-
lumns, whofe Ends grow wider gradually
as they extend in Length, and terminate 4t

laft
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laft with fome Degree of Obliquity, & 4.
All the Figures round the Edges being
formed in Clufters, and making but half a
Circle, bear a near Refemblance to Bundles
of fpun Glafs.

Some few Figures radiating from a Cen-
ter every Way, and circumicribed byan Qut-
line, are produced within the Drop, in the
Manner {hewn 4 4. e

But the moft furprizing and elegant Con-
figuration is compofed of many Clufters of
Radiations fhooting one from another over
great Part of the Drop, and making all to-
gether a Figure not unlike a certain very
beautiful Sea-Plant. 7id. C. The regular
Cryftals may be feen at e.

The Manna I examined was, I believe,
genuine ; but I am told a great deal is made
abroad, and fome in England, by an artful
Compofition of Honey, Glauber’s Salt, and
perhaps fome other Ingredients.. A late
Writer fuppofes they make it abroad of Ho-
ney, Sugar, and the Juice of a Tithymal or
Spurge *, . It is' worth obferving, that in

the

® Chriffoph. a Coffa fays, that he faw a fiditious Manra
fold at Ormuz, which was alfo carried into feveral Provinces

< of Perfia, in larger Flakes and not fo white as the genuine
but it was cheaper, and purged violently. - And he was in-
formed of its Compofition by a certain Brachman, wiz. white
Starch, fome true Manna, Scammony, a Kind of Seed
brought from Bengal by the Name of Vifa, the Powder of .2
Root called Danre, and fome Sugar, mixed together with
a Jittle perfumed Water, and expofed to the Sun.——
; Mefice
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the Midft of the largeft Flakes of Manna
little Twigs are frequently found, not thicis-
er than Straws, round which the Manna
feems to adhere as Tallow does round a
Wick that is dipped therein.

N. B. I thould here dire&t an ‘Examina~
tion of Sugar, but could never find a
‘Way.of bringing it to thoot or cryfta-
lize before the Microfcope. Allother
Salts after Evaporation will fhoot their
Cryftals in a cool Place, but Sugar re-
quires a hot Stove to make it cryfta~
lize. The Figure of its Salts candyed
may be feen in. Plaze X1V. of the Mi-
crofcape made eafy.

C-HEA P 0 LIS

Concerning the Vegetation of METALS.

FTER what has been already fhewn

X and deferibed, the confiderate Reader

will be at no great Lofs to judge of what

Vriters commonly call the Zegetation of

Metals, and the Refufcitation of Plants, both
Which I fhall treat of briefly.

Mefze likewile mentions the adulterating of BMaxra with
Sugar and the Leaves of Sewa : but adds, that this Fraud
difcovers itfelf by its growing foft and liquefying.

Whet
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When any Metal is diffolved in a Men=
flruum, Multitudes of its feparated and very
minute Particles are {fufpended in the Men-
flroum, as are likewife the Particles of its
Salt or Vitriol, In this Mixture, when fet

to reft, many of the falt or vitriolic Par-
" gicles are brought together, after a while,
by Precipitation and Attraction, carrying
with them Particles of the Metal ; and form
Cryftals, in Figures peculiar to the Metal
diffolved : viz. Lead produces Cubes, iz
guadrilateral Pyramids ; Copper produces ob-
lique-angled Parallelipipids, and Jron rhom=
boidal Cryftals. This is the Cafe of one
Metal difiolved fingly in a Men{iruum with-
out any Mixture; and no farther Altera-
tion happens by keeping, than that more
Cryftals will form like the firft, or that the
firft become enlarged, by the Precipitation
and Attracion of more of the vitriolic Salt :
Perhaps too fome of the metallic Particles (if
it has been over-charged) will be found at
the Bottom of the Fluid, though great Part
of them will always remain fuipended.

But if different Metals or metallic Sub-
ftances be diffolved in the fame Menftruum;
or in different Menftrua, and afterwards
mixed together: or if other Fluids be
poured into any Solution of a Metal or Mi-
neral, the fufpended metallic and vitriolic
Particles, having different Degrees of At-
traCtion and Gravity, are precipitated and
attracted
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attratted by one another in a Variety of
complicated Direétions, and unite in Confi-
gurations extremely wonderful and retty.
Some Produétions of this Sort have been
difcovered by Accident, and called the Ve-
gctation of Metals, and many more might
undoubtedly be found, were Trials -made
with Mixtures of different metalline Bodies
and different Menftrua. I fhall give a few
Examples of fuch metallic Configurations.

ARBoOR DiANE, or, the Silver Tree.

Diffolve an Ounce of fine Silver in four
Ounces of Agua Forsis: diffolve likewife
11 one Ounce of Agua Fortis as much Quick-
filver as it will bear : mix the two Solutions
in a clear Glafs with a Pint of Water, ftop it
clofe, and after a Day it will begin to grow.

Or, diffolve in Agua Fortis of pure Silver
one Dram ; put to the Solution, of diftill’d
Vinegar and Water each one Ounce: filter,
and add one Ounce and a half of Quick-
m"er; mix, and thake the Whole fome Time,
0 2 round clear Glafs Veffel, ftopping the

outh clofe with your Finger. Standing
quiet 24 Hours it will fhoot into Branmches
of various F 1gures.

. Monf{. Homberg tells a Way of produc-
INg a metallic Tree much fooner, after the
Teparations are got ready.—Make four
rams of fine Silver into an Amalgama
Yor.II. . O without
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without Heat, with two Drams of Quick-
Glver: difiolve this Amalgama in four
Ounces of Aqua Fortis: pour the Solution
into | twelve Paris Pints (about three Gal-
lons) of common Water, ftir it well together
and keep it ina Glafs Vefiel well fopped.
To about an Ounce of this Water, ina fmall
clear Phial, put the Quantity of a fmall Pea
of the common Amalgama of Gold or Sil-
ver, which fhould be as foft as Butter.
Let the Phial ftand a few Minutes, and
you will fee fmall Threads or Filaments
rifing perpendicularly from the little Bulb of
Amalgama, and thrufting out from their
Sides little Branchesin'Formof a Tree. The
Bulb of Amalgama will grow hard, and be
like a Pellet of white Earth, but the little
Tree will be of a bright Silver Colour.—
The ftronger the frft Water is made, the
fooner formned and fuller of Branches will
the Tree be.

Albertus Magnus is faid to have produced
2 metallic Tree before the King of France,
while he fat at Dinner ; I fuppofe by fome
fuch Method.

Arsor MARTIS, or, the Iron Tree.

Diffolve Iron Filings in Spirit of Nitre,
your on Oil of Tartar per deliguinm, and a
A ; :

Sort of Branches will be formed and adhere
+
50
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to the Surfice of the Glafs, reprefenting
Leaves and Flowers.

ArBor VENERISs; dr, the Copper Tree.

The ‘feefning Vegetation of Silver and
Tron jult before defcribed, I -give from
other Writers; but this ef Copper is T
Believe entirely 2 new Difcovery: and I
Can affirm, from my own Experience, that
1t 3s extremely wonderful and pretty, and
made with little Trouble.

In' half an Ounce of Ajud' Fortis, fet
4 bright Halfpenny, or fomé fimall * Picte

of clean pure Copper remdin for about

twelye Hours, and then take it out. Diffolve
3 licele Quick-filver in 2 fmall 2 Quantity
% you ¢an of the fame or fironger Agwa
Fortis. The Solution’ will be white, ahd
like Flour and Water ; at which Inffant it
muft be put info the firft Liquor, which will
Immediztely become of a lovely blue, and
throw down fomething of 4 white Sediment,

ut have very little Body or Confifténce.

& rpy e L i) i
y Tho' doua Fortis aéts on the Filines of Copper fafter

than it.can on.a Lump.of that Metal, I have by Experience’
£ P 2 ]"

found thar very fmall Particles of Iron robbed from the

; ”‘?: and miked with the Copper Filings, do much Pre:

Judics 1o the Experiment.

P As Fumes arifing from the Solutions of Metals in Zgua
Griis

' make them in the open Air, and {0 placed that the Wind

Wiy blow the Fumes from you,

O 2 Have

» &c. are difagreeable and unwholelome; *ts advifeable’

&

i T —

£ T
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Have ready fome Sa/t Ammoniac finely
powdered, whereof put in a very little at a
Time, ftirring it about till it diffolves, makes
the Mixture of a blueifh white, and gives it
a Confiftence like to Starch; which Con-
dition fhews it fit for your Purpofe.

File bright any {mall Piece of Iron,
(the pointed End of a Nail about an Inch
in Length, or a fmall Nail of that Length
called a Brad, does as well as any Thing)
place it on the Middle of a Piece of clear
Glafs of two or three Inches in Width : then
ftirring the Mixture with a Quill, let a
Drop fall from the End of the Quill upon
the Iron, and wet it therewith all over (or
dip the Iron in the Mixture, before you lay
it on the Glafs, till it appears of a Copper
Colour,) add another Drop or two of the
Mixture, and with your Quill fpread it to
equal Diftances from every Side of the Iron,
an Inch or more, laying it {o thin as to
te tranfparent. Let it remain quiet in an
horizontal Pofition, and in a little while
you will difcern with the naked Eye Rami-
fications of the pureft Copper thooting from.
the Sides of the Iron, refembling the moft
elegant Branchings feen in Mocha Stones,
(which may perhaps be produced by Mix-
tures in the Earth fomew hat a-kin to thefe)
or like fome of the moft minute and deli-
catc Sea-mofles, They will grow contim;-—
ally




Arbor Veneris, or, the Copper Tree. 197

ally larger for Hours or Days, in propor-
tion to the Extenfion of the Liquor round
the Iron. For the Copper Particles afloat in
the Fluid, bein g firft of all attracted to cer-
tain Points in the Iron, and afterwards at-
tratting one another in an orderly Succef-
fion, arrange themfelves, by the Influence
and Co-operation of the Salts wherewith
they are now joined, in fuch Manner, as
to compofe by juxta-pofition a Refemblance
of the moft regular and beautiful Vegetation.
And this Attracion and Formation of new

ranches feems to go on, until all the Cop-
Per Particles in the Fluid are attraced and
difpofed by one another in the fame wonder-
ful Dire&ion and Order.

Left I fhould not have exprefled myfelf
with fufficient Clearnefs to be perfe@ly un-
derftood, I have given a Drawing, taken
with confiderable Exa@nefs, of one of thefe
Produtions, which now lies before me, and
has been growing four Days (fee Plate
Zbe laff) this will thew the Manner of plac-
Ing the Nail, and fpreading the Liquor round
It, and likewife what may be expetted from
it. The Drawing is not magnified, but

€ real Size of the Obje&, which is large
cEnOugh to be feen plainly by the naked

ye.

The chief Difficulty in this Experiment
arifes from the great Difference in the
Str_‘ength and Manner of the Agua Fortis's

Cing prepared at different Shops, and even at

0 3 the




168  Arbor Veneris, or, the Copper Tree.
he fame Shop at different Times * : which
is the Reafor I could never exaétly afesrtain
by Weight the juft Proportion of the Mer=
cury and Salt Ammoniac; that depending
on the Strength and Compofition: of the
Agua Fortis, and therefore will admit of no
other Rule than obferving the Colour and
Confiftence of the Mixture, which if not
white enough wants Mercury, and if too
thin wants Salt Ammoniac, or both. But
as neither of thefz muft be in Quantity tg
weaken much the Solution of C—Oppt‘.r, 'tis
advifeable to ftir them in by a yery little at
2 Time. As much of the Sclution of Mer-
cyry as may amount to about s Part of the
Whole, and four or five Grains of Salt An-
soniac to half an Ounce of Agua Fortis, 18
ufually near the Mark, If right, after ftand-
ing a little, a thick whitc creamy Matter
rifes to the Top, a white Sediment falls to
the Bottom, and the Middle is a fine tranf=
parent blue Liquor. When ufed it muft be
ftirred together, and employed before it fepa-
rates : and when fpread upon the Glafs it ap-
pears of a bleuith white ; which Ground is

' b

* Some Agua Fortis 1 bought became in diffolving Cop-
per not of a blue but of a green Colour; baton purting in
the Mercary it changed to 2 moft lovely blue, and made the
belt Mixture I ever had 3 for it might be feen to vegetate in
a Minnte's Time: and produced, in a few Hours, vigorous
Branches of an Inchin Length. Bat there is fome Nicery re-
guifite in the Manzpement of the Mercury 5 for the Minute
it is diffolved by the dgua Fortis, even before the Fermenta-
tion is quite over, it muft be mixed with the Solution of Cop-
per, or elfe it will concrete into a white Sabftance like Salt,
: intimately with the Copper Solation. 3
6 {o

and nEVEr mix
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fo fine a Contraft to the Colour of the Cop-
per, that when the Branches are forme it
looks like the fineft Mocha Stome: and a2
Jeweller to whom I fhewed one of thefe
Produ&ions told me, a Stone like that would
be worth an hundred Guineas.

This Experiment feems of great Impor-
tance ; ferving to explain how Ramifications
of a like Appearance are produced, either on
the Surface or in the Fiflures of Slate, Flints,
Agates, Macha Stones, Florentine Marbles, &c.
and perhaps even in their very Subifltance at
the Time of their Formation, by the Inter-
mixture of faline and metalline Particles; and
alfo how Metals, diflolved by and incorpo-
rated with the faline Juices of the Earth are
formed into Branches and feent to vegetate ¥,
It was difcovered, accidentally, by the very
ingenious Mrs. Colembine, of the City of Nor-

* Of this Kind I fuppofe the Ramifications of Silver, Cop-
per, and Iron to be that are met with oftentimes in Mings;
either incorporated with the Stony Bed of the Metal, as in
the capillary, vegetdrive, or arborefcent Silwer Ore from
Potofi, or in Shootings or Branchings out fromt the Ores
themfelves: in the Manner of an fron Ore defcribed by
Doflor Wordward, (Vol. I. Clafs IX. Parc IV. Ne 8c.)
having very fine Shoois or Efforejcencies ; from a perpendicu-
lar Fiffure in a vaftly high Moontain in Cumberland ; where
h‘? fays, great Numbers of much finer Shoots thas that in
his Poffefion, (but fo brittlé and tender he could not pre-
ferve them) rofe like Vegetables, with a fingle Stem, which
parted afterwards into feveral Branches, of all Sizes, to the
Height of near two Inches. The Stems were round, and
o were the Branches; but towards the Extremities they
were fo jagged as to refemble common Heath. ‘They were
exadtly of the Complexion of Iron, a dufky red with a
Catt of blae.

0O 4 : wich,
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awich, in her Search after new Colours, from
Copper, for painting in Miniature, The
Scarlet Dyers ufe in their Bufinels Agua
Fortis faturated with Tin, and make no Se-
cret of it; but one of that Trade, who is
thought to excel in the Richnefs of his Scar~
let, prepares his Agua Fortis after a Manner
known only to himfelf. In fome of this
Mrs. Colembine diffolved Copper: and hap-
pening to leave a Piece of Iron in the Mix-
ture, the was furprized with the Branchings
from it, and fhewed them to my very inge-
nious Friend and Correfpondent Mr. #iliiam
Arderon, F. R. S. who by her Defire fent an
Account thereof to me, (in Fune 1751) and
withit fome of the fame Agua Fortis; where-
into I put an Halfpenny, and let it remain
four orfive Days according to his Directions;
in which Time the Agua Fortis acquired the
Confiftence of Starch of a pale blue Colour ;
and on applying it to a Nail, in the Manner
defcribed already, it might, in a very few
Minutes, be feen to thoot out Branches, that
would continue growing five or fix Days, ac-
cording to the Extenfion of the Fluid; and
in numberlefs Trials it never failed once.
"The Branches were evidently of a pure and
finely coloured Copper, rifingabove the Fluid,
exatly regular, and perfectly diftin& and
feparate ; as the Drawing, which was taken
from a Produétion by the fame Liquor, that
had been growing four Days, will thew.
This Agqua Fertis, which was very clear
and
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and pale, with a flight Teint of a pearly Co=
lour, was f{uppofed to be only faturated with
Tin : but on trying Tin with other Agua For-
tis, and making Experiments with Aguaz
Fortis prepared by other Scarlet Dyers, we
found ourfelves difappointed and the Vege-
tation very imperfedt.

Agua Fortis bought at feveral Shops in
London, corroded, or rather burnt the Shav-
ings of T7z, with great Fermentation, Heat
and Violence ; reducing them to a white
Pafte-like Subftance, that lay at the Bottom
and left the Liquor perfeétly colourlefs : and
when the Copper was afterwards put in,
conduced not at all towards giving the Mix-
ture a Confiftence, or promoting the Branch-
ings out; whereas the 77 in Mrs. Colembine’s
Aqua F ortis was kept fufpended, threwdown
no Sediment, and thickened the Mixture.
But as that Agua Fortis can not be got by
People diftant from Norwich, many Endea-
vours have been nfed to produce the fame
Effeét by other Means: and we luckily found
it might be done by the Method juft now
defcribed. We difcovered alfo, in making
Experiments without Number on this Oc-
cafion, that different Kinds of Branchings
€qually {urprizing and beautiful may be pro-
duced by different Mixtures. Fiz.

Agqua Fortis faturated with Copper, and
applied to a Nail, will without any Addi-
tion fhoot forth very pretty Branches, after
ftanding quiet a few Hours, if a due Pro-

portion
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portion of Nitre be in the Compofition of
the Aqua Foriis.

A like Solution, with the Addition of Saff
Ammoniac *, will fhoot fooner and ftronger.

If fome Nitre and Alum powdered, and in
equal Quantities, be put to the fame Seolution
of Copper,inftead of S/t Ammorniac, Branch=-
es will be ‘produced, of quite another Ia-
{hion and Character.

Diflolve 7 or 8 Grains of Tin Shavings in
half an Ounce of Spirit of Nitre: this will
be effeted without great Ebullition, and the
Metal be. intirely fufpended, = Put into the
Solution a clean Halfpenny, which take out
after 12 Hours ; then add a few Grains of
Salt Ammoniacy putting it in by little and
little, and trying the Mixture from Time to
Time.  This fhoots very well,

Agua Fortis fent me from Norwich,
(made there by Mr. Finch) {hoots very well
either with or without 77z, It diffolves Tz
without any Precipitation, and afterwards
acquires a Confiftence with Copper, like that
of Mrs. Colembine.—Five Grains of Tin were
put into 7 Pennyweight of this Agua For-
tis.» In lefs than an Hour an Haltpenny was
put into the Solation ; and two Hours after,
a Nail being dipped in the Mixture, (which
was then as thick as Starch) and placed upon
the Glafs with fome more of the Mixture

-

round it, began to vegetate in five Minutes.

% Sak Ammeniae with Aqza Fartis mukes an #qua Re-

Hr
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An Halfpenny was put into four Penny=
weight of the fame Agua Fortis: four
Hours after 2 Nail was dipped therein, and
placed upon the Glafs, and in 15 Minutes
the Copper fhot itfclf all round., Salt Am-
monize added to it quickens the Experiment
and makes the Shootings ftronger.

A Solution of Copper in.47ua Regia thoots
out pretty Branchings of Copper, and better
il if fome Salt Ammoniac be put to it after
the Copper is taken out.

Tin will diffolve and be fufpended in Ague
Regiz : it blackens the Liquor during the
Ebullition, but leaves it at laft clear without
any Precipitation.—Diffolve 7 or 8 Grains of
Tin in balf an Ounce of Agua Regia, then
put in an Halfpenny, which let remain 2
Flours. This Mixture will have the Con-
filtence of Starch, and will vegetate round
the Nail ; it is of a dark green Colour. "T'will
be improved by a little Salf Ammoniac.

I could give many other Experiments of
this Nature, but the Curious and Ingenious
will be able from thefe Hints to make Dif-
coveries themfelves of a great Variety of
Branchings, by diffolving Copper in diffe-
rent Menftrua, and by adding Mercury, Tin,
Nitre, Alum, blue Vitriol (which contains
Copper,) Corrofive Sublimate, Saccharum
Saturni, Borax, &¢. This may eafily be done,
by adding which they pleafe to a Drop or two
of the Gopper Solution upon a Plate of Glafs,
and trying it with a Nail: and if they

like
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like the Effect, the fame Mixture may then
be made in a large Quantity-and kept in a
Phial to entertain them at any Time ; for all
thefe Mixiures may be preferved in good
Conditicn many Months *,

It may be proper to obferve in general,
that thofe Mixtures are the moft agreeable
which have fome Body or. Confifience ; and
that fuch Confiftence is given by adding a
Solution of Mercury to the Copper Solution,
and then putting in Salt Ammoniac ; or by
diffolving 72z in the Menftruum before the
Copper is put in. If the Mixture corrodes
the Nail it never does well; or if it turns
green round the Sides thereof, which it will
do when overcharged with Salt dmmoniac ;
but defpair not of any Nail’s thooting till it
has lain twelve Hours,

If you can procure Agua Fortis that will
diffolve and fufpend 77z, (not burn it into a
white Powder) the whole depends on leav-
ing it of fuch due Strength, that it may be
able to diffolve Copper enough, after it has
difivlved the 77z, and yet not be fo ftrong
as to corrode and raife Blifters on the Nail
moiftened therewith, thereby difcolouring
the Copper and f{poiling the Experiment.

. "Tis beft to keep all Mixtures with acid Spirits in a
little Box by themfelves, and in Phials (holding an Qunce
at leaft) not more than half filled ; for fome of them will
ferment and ftand in need of room : they fhonld alfo have

well fitted Glafs Stopples.

On
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On the contrary, if too much 77z be diffolv-
ed in the Agua Fortis it becomes whitith or
milky, diffolves not enough of the Copper,
and is too weak for Vegetation. Difap=-
pointments will alfo happen if Care be not
taken in proportioning the Mercury and Sq/f
Ammoniac, when they are employed: and
yet the certain Weight and Meafure cannot
be laid down, from the great Difference in
Agua Fortis.

The Nail or Piece of Iron thould be filed
bright at the Time ’tis uled, and its Surface
made {o even that it may come clofe to the
Glafs its whole Length. ’Tis beft to hold
the Nail in the Mixture for a Second or two,
till it is of a Copper Colour, before you
place it upon the Glafs : your Shoots will
thereby be made the ftronger, as the Cop-
per Particles floating in the {mall Quantity
you put upon the Glafs, finding the Iron al-
ready covered, will difpofe themfelves more
nto Branches. But doing this often will
Impoverith your Mixture by drawing the
Copper out of it: and therefore ‘twill be right
to keep fome feparately for fuch an Ufe.

The Branchings puth out to the Extremity
of the Drop, and then frequently turn along
the Edges, ill dividing into fmaller Rami-
fications, till at laft they run into one another
and become confufed ; or elfe a yellow Tinge
drawn from the Iron diffufes throuch the
Fluid and renders them ob{cure ; but r?cither

5 of
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of thefe happen till the Vegetation is nearly
at an End, which is not till after feveral
Hours, and in fomie Sorts {everal Days. They
may however be preferved in good Condi=-
tion, by préventing any farther Action of the
Salts when ‘the Shootings are advanced to
their utmoft Perfection, if at that Time the
Nail be taken away carefully with a Pair of
Nippers ; then foaking up the Liquor where
the Nail lay with a little Brufh or Rag, dip
the Glafs gently into Water, and hold it there
4 few Seconds. Hereby the Shootings are
flopped, the Branches are left upon the
Glafs in very good Order, and if anothe
Glafs be put over them, guarded with Slips
of Cork as direCted page 36, they may be
kept many Years. Sometimes indeed they
will turn green (that is, grow rufty) but as
their Forms continue, it takes but little from
their Beauty.

Tho all thefe Ramifications are large
enough to be feen diftinctly by the naked
Eye, being frequently above an Inch in
length, “tis-very defireable to examinée them
by Glafles through the different Stages of
their Progrefs ; for the Micro{cope difcovers
on fome of them the Appearance of Flow-
ers and Fruits, and fhews many curious Par-
ticulars not elfe to be conceived. The 4th
or sth Glafs are beft for thefe Subjects,
which require no great Magnifier,

Copper




Arbor Fenerisy or, the Gopper ‘Tree. 207

CoPner cannot perhaps be brought to ve-
getate {oftronglyany Way as by being diffolv-
ed i in grid Spirits 3 but having in the Courfe
of my Experiments difcovered other Means
of bringing it to produce very elegant Branch-
g, tho’ fo finall as to require bung viewed
with Glafles, T thall not conceal them from
the Reader.

Diffolve as° much of the Mzz‘:/t’ and clean-
¢f Fitriol in warm Water as it can poflibly
fuftain, Put a very little Sa/t Ammoniac in
fine Powder upon the Glafs Plate, to which
add two or three Drops of the V1tr101 Solu-
tion. When the Sal¢ Ammoniac is diffolved,
place in the Mixture upon the Glafs a fmall
Brod filed bright, wet it all over with the
quuur, and ‘lplc‘d the Liquor round it, as
in the fc-refromq E;pc: iments ; It will im-
mediately attract the Copper in the Vitriol,
and {oon .bezin to thoot out Branches, the
Form of which, as the M ficrofcope will ﬂl\.W',
very much refembles Heath. Sublimate
Wftead of Sals Ammoniac caufes a different
Kind of Shoot 111;:7;. If the Copper Solu-
tion be overchar ged with Salt Ammoniac or
Sublimate it will not fthoot at all, but turns
yellowifh. round the Nail. A few Trials
Will fettle the Proportion, which is accord-
ng to the Quanticy of Copper in the Vitriol,
An cxceeding {mall Drop of Spirit of Win
Will raife a Fermc.ntdtlon with the Vitriol,

but

{n

_.J
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but that being over before the Nail is appli-
ed, it makes the Shootings ftronger.

The firft Principle of A&ion in all thefe
Experiments is the Attrattion of Copper by
Iron ; but that only ferves to cover the Iron
with Copper Particles, in the Manner before
defcribed, pages 8o and 81. The Branchings
of every Sort are owing to the Agency of Salts;
which Confideration may perhaps lead to
Means of producing Vegetations from other
Metals.

"Tis hoped the dwelling fo long on thofe
Experiments may be excufed : as they are ex-
tremely pretty in themfelves, and feem to
opena Way towards accounting for many of
the moft curious Produ&ions in Nature,

-t A P G 1L1IV.
Of the REsuscITATION of PLANTS,
HE Chemifts tell wonderful Things

of the Refufiitation or Refurreilion of
Plants from their Afhes; and I make no

Doubt extraordinary Configurations have .

been produced in very ftrong Solutions of
vegetable Salts, by the Means of Precipi-
tation and Attraction: but I cannot help
believing that Imagination has been greatly
indulged, when they talk of Branches,
Leaves, and Flowers, exadlly refembling thofe
to which the Salts belong.

The
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The famous Pm ficiat ’7 i cyeelanis tells a
ftran ige Stor ¥ of a Pobnian Dodtor, who
thewed him a dozen “Glafles hermetically
f“l d, in each of which was a different
Plant, as a Rofe in one, a Tulip'in ancther,
2 Clove July-Flower in a third, &c. When
thefe Glafles were firft brought to View, you
faw nothing in them but 4 Heap of Afhes
at the Bottom ; ; but on the App lication of
fome gentle Hmt under any of t em, there
prefe ]tly arofe out of the :L!'Ws the Im.a of
the Flower and Stalks belonging to thofe
Afhes ; and 1t would thoot Lm and 1p1cad
‘II‘HO*d to the due Height and Dimenfions
of fach a Flower, and had the pcrfPCt Co-
lour, Shape, \da.gmtude, and all the other
Accidents, as 1f 'it were really the Flower.
Bat vuwnwu the Heat was drawn from it,
as the Glafs and the inclided Air a'ld Mat-
ter cooled by Degrees, io would this
ﬁi:! down by little and little, till it would
bury jtfelf i m its Bed of Aillca ; an 1 thus it
wotld do as oftc.l as a moderate Heat was
applied or withdrawn. K‘f"’avfi” is 'faid to
1ave done the {ame Thing & at Kome. ‘
Dr. Cox gave an Accébunt to the Royal So-
clety /-f.“,. Tranf. I“’ 108) “ that'ha wving

r} ower

N u\,urcd a large ntity of Fern //.rw*
*“ from Fern burnt when betw Sen green md
& dry, he extracted their Salt in the ¢ommon
:: Manner with Water, rﬁ obtained fBveral

Pounds of Salt, after ev ‘aporating the Wa-
Vo, II. P ¢ fer;
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¢ ter; the greateft Part of which, being
¢ firft dried, he expofed to the Air, that
¢ it might become an Oil per deliquium.
¢¢ The Remainder of the Lixivium which
¢ continued fluid, being filtered whilft
¢« warm, was of a very red Colour, deeper
¢t than florid Blood and moft Clarets, and
¢ exceeding ponderous. The Colour thew-
« ed it abounded with {ulphureous or oily
¢« Parts, and the Weight that it was highly
¢« {aturated with the faline. This ftrong
s¢ Solution being put in a capacious Glafs,
¢ in five or fix Weeks depofited a large
<¢ Quantity of Salt, at leaft two Inches thick,
¢ over the Bottom of the Veflel. The
s¢ loweft Part of the Salt was of a dark Co-
¢ lour, as if fome Dirt or Dregs were mixt
¢t therewith, but the Surface next the Liquor
s was exceeding white; and there {prung
¢ out of the whole Mafs of 8Sale, at fmall
« Diftances from each other, about forty
«¢ Branches, which (excepting the Colour)
« did moft exactly refemble that Kind of
«¢ Fern which is fingle like Polipody and not
¢ branched, fending out feveral Leaves of
¢ each Side from one Stem. They differed
¢ in Size, but were all alike in Figure
¢« without the leaft Variation: only {om®
¢¢ emitted more Leaves from the Stem than
¢ others; which 1s alfo ufual in the natural
¢ Fern.”

Dre
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Dr. Cox likewife adds, ¢ that mixing equal
*¢ Parts of Sal Ammoniac and Pot-Afhes, the
*“ latter of which had a very ftrong ful-
phureous Smell, yet feemed to abound
*“ with Salt confiderably alkalized ; the Mix-
““ ture being put intoa tall Glafs Body, im-
““ mediately upon feeling the Heat a great
* deal of volatile Salt was fublimed, and in
* the Glafs Head he obferved, to his Sur-
“ prize,aForeft in Perfpective of Firs, Pines,
&e. fo admirably delineated, as not to be
excelled, if imitated, by the Pencil of the
greateft Mafter.”
Having left a fimall Quantity of Compound
S}"rup of Balfam in a Phial, that was fet by
and forgot, with only a Piece of Paper thruft
Into the Mouth of it inftead of a Cork ;
When it came to hand two or three Months
after, I found all the watery .Part evaporated
and the Sugar cryftalized at Bottom : and,
"}’hat furprized me very agreeably, the fa-
e Particles of the Gums and Balfams, of
which it was compofed, had thot themfelves
‘"‘lfnﬁff intirelyr ound the Infide of the Glafs
Cotal, ip the moft regular and pretty Con-
‘Srations imaginable ; and remained fo for
2 long Time afterwards
“he Activity and V;)E:‘;iﬂi‘}' of Salts are
Wonderful, and I make no Doubt many en-
?}Git..}ining Fi..\;p_eri':ncrits 1,11:htI eafily be made
2 intermixturcs of vegetable and other
Salts, if any Body who has Leifure would
P 2 inten-

fc
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intentionally fet about it. Kircher fays, « if
¢ you put ‘nto a wooden Tube, Tartar,
5= Q} i¢k-lime, Salt, and t the Urine ofa Wine-
¢ Prinker, n,dumL into ‘one Mais, which
« is to be hardened 1n the S n and after-
¢ wards fet in a cold Cellar; from the above=~
e mentioned Mals, by the Help of Salt=-
¢ petre, you \ull {ce Flowers blmr.ﬂ out
¢ And fuch is the Force of Nitre, that,

« in a Glafs kept clofe {hut; you pnm the
ok ]an s of fome nitrous Herbs on the ibove
¢¢ Mafs, the Nitre con itained within it be-

¢ ing pregnant with Spirit will force ]t4elf

43 tnr ough the very Pores of the Glais.”
By I i

C H AP LV

e - :
Mifcellaneotts Obfervations on Salts, &c.

E i | AV I“\' G gone through the Courfe of
§ | my mi):?r Tments on faline Subftances,
1 ptolju" from thence to form a few Re-
flection:
As it has been p‘hn.v {hewn that
P n_;_,hg of Salts, dif wlved and j ;
Menftroum, ..“i LV Precipita tation, of
Evaporation of the L'Auu, be bmu.r‘u
gethe T, and unite in Figures pec )
1:“0&. tive Kinds, by fome cert 210 Lﬂw of
Nature (call we it Aftraftion, or what We
pleafe:) U ;' ems reafonable to believe, that
thofe cryitaline, mineral, or metallic foffi

Bosdies which have 2 conftant and’ re Wuﬂ
(_AOH‘

? (u
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Configuration, derive their Figures from
the Intermixture and Operation of Salts of
fome Sort or other. fo that Sa/ts abound
every where m the Earth, either at Reft
and locked up in Minerals and other Bodies ;
Or in a State of_’k &ion, being diffolved and
carried nIoslﬂ' in Water or 101nu other Fluid,
i1s 2 Matter bc*,ond Difpute. The finer Par-
ticles of fuch Salts being diffolved 7z and
Tifing awith the Paxtvics of Water *, float
11»'—\‘. ife in our Atmuiphurc in gre.:lt Aburl-
dance, where by Heat and Cold, by a greater
Or leffer Degree of R.trcf.fhon, as well as
by other :lcudunta‘ they at different Times
are (1n the Air) brought together in greater
Qua untity, or become more dllperled and dif-
ﬁ“ued whence confiderable Changes and
Alterations are produced, fuch as FJGCZng,
Hail, Snow, Lip ghtning, Thunder, &¢c. But
I thall confine my Obfervations to the Ef-
fe@s that are p;obmiy o“mw to f{aline Par-
ticles within the Bowels of *heL rth or very
Dear the Surface thereof.

Since we are acquainted with no Diffal~
Tents of Metals where Salts are not prin-
i Pdlly concerned, it is reafonable to fup-
pole, that in the Bowels of the Earth, Salts
May likewife, when diflolved themiclves,
{"-"C a Power of diffclving metallic Sub-
*th-lces; and afterwards, on the withdraw-

=

® 1 - . g S

a2 Vitriol, Alam, and Nitre, are {o volatile, when diffolved,

a.} :‘J for throogh the clofeft Cork, or between the Bottle
4d the Cork, tho’ ever fo clofely ftopped,

: )
Feq ing
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ing of the Fluid, of uniting with the metallic
Particles,and bringing them together in cer-
tain Figures pccuhar to {fuch an Admixture,
and more or lefs perfett according to the re-
fpedtive Proportions of metallic, faline, and
other Particles. Thofe curious Ramifications
in the arborefcent filver Ore brought from Pa-
nama. vwhich run through the Bed of Stone
wherein it lies, may perhaps be owing to the
Particles of that Metal having been diffolved
by a vitriolic Menftruum, and carried along
with it into the little Fiffures of the Stone;
where as the Water cvaporated, the Silver
Particles were {hot out and difpofed by the
vitriolic Salt, into Ramifications fo nearly
refembling the Configurations of Vitriol.
The Branchings of Copper and Iron (by fome
imputed to a vegetative Principle) are pro-
bably roduced in a like Manner; and the
Reafon why Gold is {eldom or never found
thus branched, but always in little Lumps
or Granule, may perhaps be, that the Salts
which diffolve other Metals are unable to
{eparate the Particles of Gold.

Rock Salt, (which differs little or nothing
from the Salt of Springs and of the Sea,)
Vitriol and Alum, (of which, and alfo of
Sulpbur, the faline Acid, Chemifts tell us,
is in all the fame) Nitre and Borax, are I
think the only foffil or mineral Salts {poken
of by Writers ; for Salt Ammoniac can hard-
ly be accoupted fuch. But it is impoﬂlblﬂ

. iC
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to fay what others befides thefe the Bowels
of the Earth may contain, or how infinitely
they may be compounded and diverfified.
I thall make no Difficulty to fuppofe the
component Particles of Spars, Cryilals, and
Precious Stones have been Jeparated and floar-
ing in fome Fluid, and brought together in
the Shapes we fee them by certain Laws of .
Attra&ion, which in like Circumftances are
Conftant and unalterable. And as uniting
in regular Order, and forming Mafles of -
Figures uniform and conftant, are the diftin-
guilhing Properties of Salts, (as the forego-
ing Experiments thew) the component Par-
ticles of Bodies thus formed muit originally
have been Salts, notwithftanding the Bodies
fo compofed are indiflolveable: nor is the
prefent fixt Condition of fuch Particles, or
the Hardnefs of fuch Bodies, any conclufive
Objection; for the making of Glafs thews,
that Salts may be rendered fixt, hard, and
indiflolveable.” 1 therefore apprehend that
Al ¢ryfaline Matter, or the Particles of
Matter whereof Spar, Cryftals, and precious
Stones are formed, is originally a Sa/t, ac-
Cording to my Meaning of the Word ; and
“#neus 1s 1 prefume of fome fuch-like Opi-
fion, fince in his Syffema Nature he places
"_311 precious Stones, even the Digmond itfelf,
in his Claffes of Salts.
Do&or Wovdward likewife, though he
{peaks not of this cryftaline Matter as a Salt,

P 4 imputes
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1r’1putea it to the Pxopufse 1~1t Salts have,
when he fays, z‘/”jv aoting of any Metal pro-
ceeds < genere ﬂf_), gerely ff«f” Cryftal, contbivi=
z':,-‘g' worth 3¢ in ihe Concoition and Formation of
the Mufs. And again, Meta Wlline Matter,
when pure 4 qnd finple, nev -’i'vj:'J-:)JwI info an an-
gufmm’ Figure, nor i indeed capable o':']'.’,z';'g
that.  The Badies incorpor w"f! with Metals,
and .;jpng them to _[.n ot iuto angulated Fi-
gures, are either Sulpbur (by w hich he muft
mcm thc Sal /;hzz.mfz of »ul?lmr, or Gry-
.ﬁ:.’l'.,. ¢¢ Tron concreting with Liyi’cal deter—
mines it to a rhos mwv’ﬂgurc, Tin to 2
g.ﬂzn""ff"f*f-';":z! Pyramid, Lead to a cubic Foram.
If Cryftal be pure it ﬁjcou into a jfix-fide d
Py ramidal Figure, or into a P\f] amid ere&ed
upon a Column, each with Six m’w and An-
rr’u. e moreover ltmimi” ¢t the Bafis of
all tran{parent Gems to be a .rf';/?’ e Mat
tor different in Hardnefs, and {,omuleu‘ 0}7
metallic Mixtures : Lead imparts a yellows
in a black *, Copper a_blue or green,
Iron a purple, an nnmt‘fzv‘”wh, anid various
Sorts of red. The Figu;es of all unw]* X
opr.}«,_ Foffils are owing to the like cryit taline
Matter, but in them the metallic Mattet
{o much exceeds the cryftaline, as to render
the Body opake §.” :

* And fometimes a yellow, as feveral large Grains of Tin
in my Poflefiion prove
+ See Wogdward’s loﬂm, Vol. I. p. 188, and 220+

0 "rhﬁt
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That the Shoots of Cryftals are formed in
2 Fluid ftrongly charged with cryftaline
Matter, will readily I believe be granted, and
Likewife that their Formation is nearly in
the fame Manner as the Formation of the
Cryftals of diffolved Salts. But perhaps it
may be inquired in what Time this Opera-
tion is brought about; and though that

much depends on the Strength of the Solu-
tion, and the Evaporation of the watery Part

of the Fluid, there muft certainly be a Crifis

when the Cryftals begim to form; afte
which, little Time perhaps is required to
bring them to Perfeition: for, when the
jfﬁs?fr';:g Particles come within the Sphere of
each other’s AttraCtion, they rufb together and
unite, according to their refpective Figures,
and'that in a fhort Time; as is plain in freez-
ing, and in artificial Cryftalization, which is
brought about in the fame Way.
Great Difputes have arifen among Nuatu-
*aliffs concerning the Formation of Corals
and Corallines *, under which Names Bodies
of very different Contextures, Subftances
and Figures, are I think too indiferiminately
Included ; their Appearance indicating not
only a Difference in Speties, but even in Ge-

nus, Some infift on their being in seneral
&

* As I think it needlefs to enter into Particulars, by
C:»'nl: a_nd -(:ﬂl'd:r{l'r.rfr I intend, in general, whatfpever the
rturalifts include under the Names of Corallium, Miilepora,
5.’.2:};}0/‘:2, Corallina, &c.

the
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the W ork of Little Animale, whillt others main-
tain that they are all Seq-Plants. There
may be found perhaps of duzb thefe Kinds :
but is there not a T4ird, 1 mean the flony
Corals) whofe Production may be more a-
kin to that of Minerals, and dncﬁy owing to
the Operation of fafine Particls mcorporat:a
with flony Matter ¢

The Rocks in the Sea on which thef:
Corals are produced, are undoubtedly rrpmtc
with mineral Salts, fome whereof near their
Surface, being diflolved by the Sea Water,
muft co nhaucnflyjatzsm:e with their faline
Particles the Water round them to a {mall
Diftance, where blending with the * fony
Matter with which Sea Water always a-
bounds, /little Maffes will be conftituted here
and there and athxed to the Rocks. Such
adhering Mafles may be termed Roots: which
Roots attracting the faline and ftony Parti-
cles, according to certain Laws in Nature,

* 1 call thofe Corals fony which have a Hardrefs like
unto Stene ; and wonld be underfioed to mean by fony Mat-
2er. that Matter which conflitutes the Bafis of fuch Corals;
without any critical Enquiry whether it is or is not different
from that Kind of Matter whereof fome Sienes are made.

Dr, #eoaaward {ays, ** the true marine Coral is indeed a
¢ ftony Subftance, and of mineral Nature and Origin: the
“ conlinuent Matter of it 15 beat off from the Rocks and
“ Chifs, (where the Agitation of the Sea i. great) borne
thence, precipitated and affized to Rocks; Siones, Shells,
or other Things, where the Water is more #ill and calme
As it is of the fame Conflitution, fo it owes its Selidity
and the Cohefion of its Parts to the {fame Caufe that Stones
¢ and other Mincrals do.” Hifh, Foffiis, Claf ¥, ¥ol. I
paie 129

r'td
wt
(13

‘s

may
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may produce branched or other Figures, and
increafe gradually by an Appofition of Par-
ticles ; becoming zhicker near the Bottom
where the faline Matter is more abounding,
but zapering or diminifbing towards the Ex-
tremities, where the mineral Salts muft be
fewer, in proportion to their Diftance from
the Rock whence they originally proceed.
And the different Proportions of mineral
Jaling Particles, of the flony or other Matter
wherewith they are blended, and of marine
Salt, which muft have a confiderable Share
in {uch Formations, may occafion all the
Variety we fee. Nor does it feem more dif-
ficult to imagine that the radiared, flarry, or
cellular Figures along the Sides of thefe Co-
rals, or at the Extremities of their Branches,
may derive their Produ&ion from Sa/ts in-
corporated with flony Matter, than that the
curious Delineations and Appearances of mi-
nute Shrubs-and Moffes on Slates, Stones *,
e, are owing to the Shoots of Salts in-
termixt with mineral Particles : and yet thefe
are generally allowed to be the Work of
mineral Steams or Exbalations ; by which
muft, I think, be meant the fineft Particles

* Let me not be mifunderftood to mean the Imprefions of
Plants found frequently on Slates, Iron-Stones, &5 for fuch
Jmpreﬁ'am are undoubtedly owing to the very Plants thems
felves, whofe Figures they bear, having been lodged in the
Murtrr swhereof fuch Slates or Stones are made, whillt it was
in 4 floid or foft State ; which they ferve to prove it formerly
has undoubredly been.

of
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of fome Metal or Mineral incorporated with
and brought into A&ion b} a volatile pene-
trating Acid, which carrying them along
with it into the Fiflures at ¥ eaft, if not into
the folid Subftance of fuch Stones or Slates,
there determines them to fhoot into thefe
elegant Br, .:,izcﬁ‘}zgs, after the fame Manner,
and frequuu]v in the fame Figures, as the
Particles of M reurys Gopper, &c. are dif-
pofed and brought together by the Salts in
.dgzm Fortss, of W hlt,h an Account is before
given, page 196

Such 28 believe thefe Corals to be the
Bork of Infects, ground their Opinion,
(againft many iuemmg Appearances to the
contrary,) on the fole Suppofition that each
of the 11]&7? ry Cells or Hollowws is inhabited by
an Infeéf, who therefore was the Maker of it.
1 very readily believe Infeéts are frequently
found therein : for the Works of God are all
{ubfervient to one another, fo as to compofe
a perfe@& Whole; and as on the Earth mo&
Kinds of Plants afford an Habitation for Fi-
feéls, 1t won i1d be very ftrange if amunﬂit the
innumerable Animals in the Uis:’lt 5ed, fome
‘:pcu ¢ or other were not intended to dwell
in thefe little Cells, But without objecting
to the Difproportion between the Work nd
the Workmen, and that Animals o exqui-
fitely tender and delicate fhould V«.t be able
to b m,, together and fathjon {uch large and
hea VA .uiLg of Stone-like Matter, ﬁllb@ Na-
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ture 1s every where wenderful ; I fhall only
remark, that were all thefe Cells filled with
._Anumls, and efpecially the very large Cells
1 fome Corals, to -which the Animals muft
be luppofed  proportionably large, it could
fearce have happened but that every Fifher
for Coral, or whoever had feen a Branch of
1t in the Sea, muft likewifs have feen thefe
Animals. Befides, at different Times, there
have been fome diligent Obfervers of Caral,
whofe Notice thefe Animals have efcaped ;
which renders it probable, that though fome
Cells ‘may be inhabited, the' Generafityiof
themarenot. Andasto forming Conclufions
from the minute Corallines, whoie Subfltance
and Figure bear not the ledft Refemblance
to thefe, and infitting that becaufe 'the little
Veflels or Cafes found on them are the Npfs
and the Works of Infe@s, thercfore Infe@s
muft bave 'been the Fabricators of all the
Corals ; I fay, to conclude thus, is fomewhat
over hafty and wnphilofophical ¥,
Though,
* The Animals fuppofed to have farmed Corils, or to have
made their Neffs npon them, are, for want of knowing thsir
Proper and diltingoithing Charadters, called at prefent by the
general Name of Polypes ; though perhaps their Species, Size,
and Figure may be as different as the Corals themfelves are ;
but thefe Animals are deferibed by all who fpeak of them, as
aving Bodies fo extremely tender that a'very flight Touch
wili lacerate or diforder them. “They are alfo reprefented as
Jixt to one Spot, with little other Motion than thac of extend-
ing their Arms or Bodies out of their Cells, or contracting
themfelves and retiring therein at the Apprehenfion of Danper.
Creatures thus circumitanced feem very lictle capable of cola
leGting
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Though, living far from the Sea, I have
never been able to examine Corallines juft
taken from thence, I doubt not the Veracity
~of thofe who fay, that on placing them con=-
veniently in Sea Water, they have by Glaffes
difcovered minute Polypes in every onc of
the little Veflels : but thefe Veflels or Cafes
are of 2 membranaceous Texture, tranfpa-
rent, and in moft Particulars intirely differ-
ent from the flony Corals ; and even allowing
them to be the Work and Nefts of Infeéts,
‘1 am not yet, I muft confefs, intirely con-
vinced that the whole Coralline is fo too ; for
in many of them a tough Stem, feemingly
of like Confiftence with that of other Sea-
Produions acknowledged to be Plants, rifes
from a Root or what appears to be fo, and
branches out in fuch a Manner, that I be-
lieve the moft accurate Examiner, void of
any Hypothefis, would declare it to be vegeta-
ble.—In thort, there are wonderful Mix-
tures in the Sea; Stones, Shells, and Plants,

lefting and carrying a fomy Matter, and raifing Edifices there=
with ; and efpecially in {ach large.Quantity, that comparing
the Smallne/i of the Cells wherein thefe Creatores are fup-
pofed to dwell, with the Baif, Solidity, and Weight of the
Roots and Branches of many of the §tony Corals, the gre.ﬂﬂct’-lt
Part of it appears quite unneceflary. 1'his is direftly eon~
trary to the Occonomy of Natore (frugal though Jufficient) 1%
the Shelly Cafes of the feveral S‘Jccirs of Fermiculi, 10 the
Fubuii marini, the Pipe C rals, and the Habitations made
by other {mall Infefts; all which, like the Honey-combs a7¢
framed of as litele Marter as poffible, thin, light and roomYs
and appear to be whar they are. I {hzll only add, againft the
fuppoling a/l Corels to be made by Infets, that fome Sorts
have no Cells cither on their Stems or Branches.

alc




are frequently incrufted with the {tony Mat-
ter that gives the Subftance to Coral; and
I make no Doubt that Millions of minute
Animals find or build them Habitations both
on the Corals and the Sea-Plants,

Bat to leave a Digrefiion, which is not
p(:rhaps quite foreign to my Subje&, and
wherein 1 would not be thought to affirm
any Thing, but only to point out how the
Stony Corals, which are certain] y formed by an
dppofition of Particles fomehow or other
brought together, (having no Fibresor Veflels
to convey Juices for Nutrition or Increafe,
and therefore being no Vegetables) may pof-
fibly be produced with all their beautiful
Regularity and Variety, even though on g
ftricer Enguiry they thould not appear to
be made by Infeéts *.

The Salts of Minerals and Vegetables
floating in the Air produce a thoufand pretty
Appcarances, when brcught together and
concreted by Froft. I have feen, in Winter

* The Reader is intreated not to harry over this Subjed
100 haitily, but to examine with due Attention the feveral
Sorts of Cryfals, Spars, &c. and he will find amonglt them
"any whofe Shootings are as regular and aniform as cthels of

oral, and their Variety pethaps as grear ; yet all thefe are
allowed by Naturalifts to derive their Subllance and Form
'Om ¢ryfaline Matter, combined with diffeient Sorgs or Pre.
Portions of metallic, fony, earthy, or other Subftances. Let
iim particularly examine and confider the Ludus Helmontii,
the farry avaxen Fein, the Erica-formis or Heath-lite Spir,
the vegetative Silwer, Capper, and Iron-ores, and all ;
/@"-‘_'Jj'ig.wrrd Cryftals, Spars, Marcafires, and merallic

tne reguns

Bogies.

T Time,
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Time, formed in this Way, upon Windows,
on wooden Pales, and fometimes on the Webs
of Spiders, very elegant Reprefentations in
Miniature of ‘Landfcapes, with Groves of
Trees, and a feeming Variety of Shrubs and
Herbs : but the moit charming of this Kind
J ever beheld ufed to be on the Glafs Win-
dows of a neceffary Houfe in the Country,
owing I fuppofe to the additional Inter-
mixture of animal Salts.

Copper Plates are very e;,;pcuﬁve, and De-
fcriptions without them hardly intelligible,
or I thould have added many curious Ob-
fervations made on Mixtures of animal, ve-
getable, and mineral Salts (fome of which
are in very,few * Hands) as alfo on the So-
lutions of different Metals and Minerals by
acid Spirits ; but thofe who know any thing
of Chemaftry, ot will beftow a little Time in
the Study of Nature, will, I am perfuaded,
in Confequence of the Hints here given, {fug-
geft to themfelves numberlefs Experiments,
which if purfued may prove both profitable
and pleafant.

In fhort, Salts are the a&ive Principles
whereby Nature performs Wonders 3 as is

# Particularly the Matron of Egypt, brought thence and
given me by Dr. Pocock 3 an alkaline Salt fermenting violently
with Vinegar (whofe Shootings are very fingular) from Sindy
in the Inland Parts of 4fa, given me by Sir Hans Slpame 3 Ell?
genuine Salts of mineral Springs in differcut Paits of the Warlds
and many other faline Subflances either in their natural Statéy
or by human Art extradted or comgounded.

fufficiently
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fufficiently evident from that Variety of Fi-
gures they produce, by combination with one
another, or when incorporated with Sub-
ftances of other Kinds. But this has given
Occafion for fome to objec, that the Figures
of Salts cannot be determined, fince the {ame
Acid diffolving different Bodies aflumes dif-
ferent Shapes. Spirtt of Nitre, fay they,
for Inftance, having diffolved Copper, thoots
Into - hexaganal Cryftals ; having diflolved
Lron, into irregular Squares ; and forms tri-
dngular thin Cryftals after diffolving Silver.
But waving all Difpute, which I thall ever
carefully avoid, does not this feem a Proof
rather of their Conftancy than their Uncer-
tainty ? for the Shootings of pure Nitre ex-
amined alone are conflantly the fime; and
are not the Cryftals produeed in Spirtt of
Nitre when Copper, Iron, or Silver has been
diffolved therein; always conftant to each re-
fpective Metal, though ditferent from one
nother ? What greater Conffancy than this
€an pofibly be expected ? and would it not
Occafion much greater Unecertainty and Con-
fufion were mixt and unmixt Subitances to
Put on the fame Forme?—It is likewife
OE)ﬁEﬁcd, that their Figures vary if they are
dlﬁcerent'ly prepared: And this indeed is
trie. But as with the fame Mixtures or
i‘ii-ln:lgemcnt they are found to produce the
fﬂmﬁ Cryftals and Configurations, this Ob-
Jection has no Force; unlefs it be to prove,

-\'IYOL. II, (l_ thar
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that the Figures they *)ro:lucu are dﬁmij-
sng and z,gﬂ:llzé[e Marks of their different
Deg:eeq of Pc;fe&w,} and that the Micro=
scope may be of the utmoit Service to dif= :
cover Knavery and Impofition.

Eud of PART the Figh,
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INTRODUCTION.

HOUGH every Thing is alike-eafy to
an Infinite and Almighty Being, yet,
dccording to human Comprehenfion, it ap-
Pears extremely wonderful, that we find, al-
Moft without Exception, in thefe Specks of
Life whofe Minutenefs rendets them almoft
5mperccptible to the Eye of Man, a greater
Number of Members to be put in Motion,
more Wheels and Pullies to be kept going,
A greater Variety of Machinery, an Appara-
tus more complex and curious, a Plan feem-
ingly of deeper Contrivance ; in fhort, more
legance and Workmanfbip (if the Term may
¢ excufed) in the Compofition, more Beauty
Ad Ornament in the Finithing, than are
€n in the enormous Bulk of the Elephant,
the Crocodile, and the Whale ; compared
With which, one would think them no lefs
the Effe@® of a more exquifite and {fupe-
'or Art, than the Movements of a Watch
QEpear to be, on Comparifon with the
Wheels of a Coach or Waggon,
Q.3 Thefe
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Thefe Truths need no Proof to fuch asare
acquainted with the Microscore, however
incredible they may fcem to others: that
valuable Inftrument will fully convince us,
that Al the Works of the CrEaTOR well de-
ferve our moft diligent Attention ; that Per-
feGion appears every where ; that Minutenefs
is no Mark of Meannefs; and that nothing is
{o little or fo low but that it can richly repay
our Enquiries. Hereby we are hkewife
taught, that an Atom to Ommipotence 1s as 2
World, and 2 World but as an Atom; in
the fame Manner as to Efernity one Day is
as a thoufand Years, and a thoufand Years:
but as one Day. Every Species of thefe Ani-
malcules may alfo ufefully ferve to correc
our Pride, and prove how inadequate our
Notions are to the real Nature of Things :
by making us fenfible how little of the larger
ot fmaller Part of the Creation could pofli-
bly be made for us ; who are furnithed with
Organs capable of difcerning to a certain De-
gree only of the great or litle, all beyond
which is as much unknown, as far beyond
the Reach of our Conception, as if it had
never been.

An Examination of the Variety and Beao-
ty of the Works of Nature muft afford the
moft reafonable Satisfaction to a contempla=
tive Mind, as they ftrongly evince the Agen=
cy and Omnipotence of the DeiTY. FFO_OfS
of fome all-powerful, wife, and good Beng

a1&
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are indeed deducible from every thing
around us, but the extrenely Great and the
extremely Small feem to furnith the cleareft
and moijt convincing ; and pcrhﬂps, if dul
Confidered, the Fabrick of a World, and the
Fabrick of a Mite, may be found equally
Ptriking and conclufive.

G1 assEs difcover to us numberlefs Kinds
of living Creatures, whofe Minutenefs ren=
ders them abfolutely undifcernable by our
Naked Eyes, and God alone knows how many
thoufand Kinds there may be, ftill graduall
decreaﬁng in Size, which itisimpoflible for
Us to {ec by any Help whatever ; to all thefe,
hOWever, we muit believe, from reafoning
on what we know, that Providence has not
only appointed the moft wife Means for

ropagation, Prefervation, and Happinefs,
but has moreover adorned them with Beauty
€qual at leaft to any thing our Eyes have ever
{een,

The {malleft living Creatures our Inftru-
ments can fhew are thofe that inhabit the
Waters: for though poflibly Animalcules
10 lefs minote may fly in the Air, or creep
Upon the Earth, it is fcarce poflible to brin
fuch to our Examination'; but Water being
tranfparent,and confining the Creatures in it,
We are able, by applying 2 Drop of it to our
Glafles, to difcover (to a certain Degree of
>mallnefs) all that it contains. My Attention
433 been therefore applied more particular-

Q 4 ly
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ly to infpe& the Waters; in doing which I
have been kindly affifted by fome ingenious
Friends ; and the following Plates and Sheets
exhibit the Figures and Deferiptions of fuch
of the minute Inhabitants thereof as have
fallen in my Way, and feemed to me thn,
moft curious and extraordinary. And 2
Names are of the utmoit Service to m"d\.e
People underfland one another, I hope to be
indulged the Liberty of giving fuch to thefe
Imhex to unnoticed Animalcules, as corre-
fpond in fome Manner to their Appcaranccs,
even though I may not always have chofen
the moft proper.

s MPLO Y-
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PART AL

CH AP -
Of the HAIr-L1xE Infeld.

HE wonderful Animalcule I am going
to defcribe, was I believe firlt taken
Notice of by my curious Friend Mr. William
Arderon, of the City of Norwich, before
fpoken of in this Treatife, who kindly fent
me an Account thereof, tr)nether with many
thoufandsof the Creatures themfclvﬂs which
came to me alive, in a Veflel of thc fame
Water they were found in, and lived with
me {everal Weeks : whereby I had frequent
Opportunities of being convinced how care-
fully he had obferved them, and likewife
was enabled to relate many Particulars from
my own Knowledge.

This
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This little Animal (the Formwhereof may
be feen Plate X, N° 1.) is extremely flen=
der, and not uncommonly one hundred and
fifty times longer than broad, Its Refem-
blance to an Hair has induced us to call it
the Hair-like Infeéf. The Body, or Middle
Part, which is nearly ftrait, appears in fome
compofed of fuch parallel Rings as the
Windpipe of Land Animals confift of, but
feems in others fcaled, or rather made up of
Rings that obliquely crofs each other. This
Difference may be feen in the two Figures
F, G. Its two Ends are bent, or hooked,
pretty nearly in the fame Degree, but in a
Direction contrary to each other; and, as
no Eyes can be difcerned, ’tis dithcult te
judge which is the Head or Tail.

Its progrefiive Motion differs from that of
all' Animals befides hitherto defcribed, for
notwithftanding the Body is compofed of
many Rings and Joints, it {feems unable to
bend at all, or move directly forwards : but
when it is inclinable to change its Quarters,
it can move from Right to Left, or Left to
Right, and proceed at the fame Time back=
wards or forwards obliquely. And this it
performs, by turning one End about, the
Quarter of a Circle, as the Arc @ & {hews ;
then it does the fame with the other End,
and fo alternately : whereby its Progreflion
is in a diagonal Line, or from Corner to
Corner ; as whoever will take the Trouble

9 to
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to thift the Points of a Pair of Compafies in
that Manner may immediately be fatisfied.

All its Motions are extremely flow, and
require much Patienee and Attention in the
Obferver. It has neither Feet, nor Fins, nor
Hairs, but appears perfeétly fmooth and
tranfparent, with the Head bending one
Way and the Tail another, {0 as to be likea
long Italian /: nor is any internal Motion,
or particularly opake Part to be perceived,
which may determine one to fuppofe it the
Stomach or other of the Inteftines.

Thefe Creatures are fo {fmall that Millions
of Millions might be contained in an Inch
Square. . When viewed fingly, or feparated
from one another, they are exceedingly
tranfparent, and of a lovely green; but like
all other tran{parent Bodies, when Numbers
of them are brought together they become
opake, and lofe their green Colour, in pro-
portion as the Quantity increafes, till at laft
they appear intirely black.,
__They were firft difcovered in a Ditch at
N_ﬁrwicé, one End whereof communicates
'W{th the River there, and the other End
With a fecond Ditch, into which feveral
Kennels empty themfelves from different
Parts of the City. The Length of this Ditch
1s at leaft an hundred Yards, and its Breadth
hine: the Bottom, for more than a3 Foot in

epth, is covered with a blackith green Sub-
ﬂ;ance, in Appearance like a Mud, made up

wholly
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wholly of thefe and other Infects, intermix-
ed with different Sediments from the Water.
He affures me, he has conftantly found much
the greater Part of this black Matter to be
really Infects : but were they only one half
or a quarter Part thercof, what Numbers
beyond all Conception muft this Ditch con<
tain !

It was Accident (whereto more Difcove~
ries have perhaps been owing than to Defign)
that fortunately prefented thefe Animaleules
to Obfervation.—My Friend having got
{fome Water from this Ditch, with Intent to
examine by the Microfcope other Infeéts he
had taken Notice of therein, found before
his Eyes a great Abundance of flender Hair-
like Fibres, which he imagined to be the
Stems or Roots of fome extremely f{imall
Water Plants, from their appearing to him
without any Life or Motion, tho’ he won-
dered much at their Uniformity of Figure.
Being however not fatisfied with a fingle
View, but continuing them under the Mag-
nifier, and looking at them now and then,
he perceived that many of thofe feeming
Hairs which he had feen before feparated
from one another as at 4, in N° Il. were
flowly drawing themielves together in Com-
panies as at ¢ in the {ame Number.~—This
gave him the firlt Notion of their being liv-
ing Creatures, and fet him upon watching
them {o narrowly, that he was quickly con-
vinced,
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vinced, not only of their having Life, but
likewife of their being able to change their
Situation, either from Right to Left; or Left
to Right, backwards, or forwards, at Plea-
fure, in the Manner juft now deferibed.

Being thus far fatisfied, he applied him-
felf very diligently to examine the Structure,
Motions, and other Properties of thefe mi-
Nute Creatures; and found, by viewing
them feveral Times, and through different
Magnifiers, that altho’ they are moft com-
monly compofed of little Ringlets, whofe
Joinings appear like parallel tranfverfe Lines
B at 7, N°1. many however were feen
Amongft them, in which great Nambers of
Mminute Rings feemed to crofsone another ob-
liquely, and reprefented Scales, (vid. N°1. G.)
but whether thefe are’ different Species or
not muft {till remain a Doubt.

After putting a large Spoonful of the be-
forementioned black or rather dark green
thick Matter into a Glafs Jar, he filled it up
Wwith Water, very gently, as high as 4, N°
I.H- then Ieaving the faid Matter to fettle and
'® quictly at-the Bottom of the Veflel, its
Whole Appearance prefently afterwards is
thewn in the fime Glafs at 7.

€ next Day, when he came to examine

What had happened amongft thefe Myriads of
Ittle Animals, he found that a Multitude of
them had, as it were by Agreement, placed
themfelyes on the Side of the Jar, and ap=
peared
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peared marching upwards in Rows, after the
Manner reprefented N° IV, Z and that fome
of them had travelled to the Diftance of -
three or four Inches, which confidering the
Slownels of their Moticn, and their Method
of moving forwards, muft be looked upon
as a long Journey.

In about two.Days great Numbers had
travelled up the Side of the Jar, to above the
Surface of the Water, as at # N°IV-: when
after being expofed to the Air for a little
while, their fine green Colour became chang-
ed into a moft beautiful Sky-blue.

This fine dark green Matter or Congeries
of Apimalcules, 1s {o nearly equal to the
ipecific Grayity of Water, that at firft put-
ting in, it either floats at Top, or continugs
at the Bottom, or in the Middle of the Jar,
juft as Accident has difpofed it;  But if Part
of thofe that are fwimming. at the Top of
the Water have an Inclination to go down-
ywards, they form themfelves into a Sort of
Line or Rope, which defcends extremely
flow, till they arrive as low as they intend :
And they are able to fuipend themfelves in
the Water where they pleafe, and as long as
they have a Mind. ; "Their Method of doing
this is fhewn N° V. ¢ce... Thofe however
who happen to be pear the Side of the Jar
move themfelves down . thereon, -and that
commonly in a winding fcrew-like Manner,
as #z N° V. is intended to reprefent.—-—ThCif

Motion
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Motion upwards in the like Order has been
defcribed already, N° IV. /Z
A fmall Quantity of this Matter having
onc Day been put into a Jar of Water, it fo
happened that one Part thereof went down
iinmediately to the Bottom, whilft the other
Part continued floating upon the Top. All
Things remained a good while in this Con=
dition, until at laft each of thefe Swarms of
Animalcules grew wearyof its Situation, and
had a Miad to change its Quarters. Both
Armies, in thort, began their March at the
fame Time againft the Side of the Jar; and
as one proceeded upwards, and the other
downwards, after fome Hours, they were
near meeting about the Mid-Way'; as the
Route each of them appeared to take, foon
after they began to move, made it very eafy
to forefee they would. The Defire of know-
ing in what Manner they would behave on
this Occafion, engaged the Obferver towatch
them with a careful Lye, and as they ap-
proached fill nearer, he beheld, to hisvgreat_:
Snr_priz:, the Army that was nnrching up-
Wards, open to the Right and Left, and leave
4 convenient Space for the Army that was
Marching downwards to pafs between its
Wings. Thus without Confufion or Inter-
Mixture each held on its Way: the Army
that was going upwards marching in two
Columns to the Top, and the other pro-
€eeding with great Regularity and Order in
one
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one Column to the Bottom. N°VI. isa Re-

prefentation of this amufing Accident, which

ferves to fhew, that however mean or con-

temptible thefe Creatures may appear to us,

the Power that created them has not left

them deftitute of Sagacity, to aflociate toge-

ther, and a& unanimoufly for the Benefit of
the Community 3 both thele Armies march~

ing as regularly as if under the Dire&ion of
wile Leaders.

When thefe Animalcules are taken from
the Ditch, and any other Water poured up-
on them, it is difficult to make them live
twenty-four Hours ; but when kept in fome
of the fame Ditch-Water, they may be pre-
{erved in good Condition for feveral Months.
‘Though they never are fo vigorous, nor {hew
their Way of moving from Place to Place fo
plainly, as when newly taken up.—Their
Kind of Motion, as before defcribed, makes
it evident, that if they move along the Side
of a cylindrical Glafs Jar, either upwards or
downwards, it muft be in a Spiral Line; and
fuch it is always found to be.

it is not yet difcovered whether their Food
be Infects exceflively minute, ar Particles of
Matter floating in the Water; neither do we
know any thing concerning the Manner of
their being propagated. They have as yet
been taken Notice of only in this Ditch, but
*tis reafonable to believe that other Places of
the
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the like Kind, will, upon Examination, be
found to produce them alfo, and even in
great ‘Abundance.

CH+-A Po 1.
Of the OAT-ANIMAL,

}N the fame Ditch-water from Norwich
came likewife grecat Numbers of the
little Creatures, shofe feveral Appearances,
\_vhcn examined by  the Microil‘ope, are
ihewn Plate X. N° vii. :

My curious Friend pointed it out to my
Obfervation by the Name of the Oaf- An;i-
mal; and as, at firft View, it much refeme
bles 2 Grain of that Sort, I fhall here de-
feribe 1t under the fame Name,

This Creature 15 fo very {mall, that no
true Judgment can be imade ‘of it, unlefs
It be looked at through the greateft Mag-
Difier, nor cven then without confiderable
Attention. I commonly found two or three
of them ina Drop of the Sediment, amongft
Multitudes of the Har-like Infect, lying
at the Bottom of the Water wherewith the
lame Sediment was diluted, upon the Plate
of Glafs, without any vifible Motion or

Ppearance of Life : being inclofed in a

alve-fhell, which the Animal can open
O fhut as it is inclined ; but which it

YOL. IL. R CONl=
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conftantly fhuts upon being difturbed, nor
opens again until after having been quict for
fome Time. Its Appearance when fhut ‘Is
pi&ured at_fig, I. )

The Shell is fo exquifitely thin, and con-
{equently fo very tran{parent, as to be tra-
ced out, when fhut, only by a faint Line
on the Back, where the Cardo or Hinge
makes fome additional Thicknefs ; but when
open, the Edges of both its Sides may be
diftinguithed plainly. The two Ends of
the Shell can open, whilit the middle Part
remains clofed, and in that Condition it is
like the Pholas and’ fome Species of the
Chama ; but differs from them, in.being
able to fhut both Ends and alter the Fi-
gure of its Shell, which they cannot do.
This probably is performed by Means of
certain Articulations in the Shell, near its
Extremities, which are too fine to be dif-
‘ cerned. When thefe Ends are open, the
" Creature frequently thrufls out, at each, 2
cylindrical flefhy Part, (as at fig. 2.) which
may be fuppofed the Head and Tail ; but
their Minutenefs renders it hardly poflible
to difcover any Difference between them-
In this Pofture it is probable the Creatur@
feeds,” on that Provifion the Water brings
though it depends not wholly on fuch Ac”
cident, for it can change its Place by Jerkss
or Leaps, which it makes by the A&ion
of fome firong Mufcles in the two protrud€

: Pal‘tSJ
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Parts, whofe Spring throws it to the Diftance
at leaft of its own Shell’s Length every Time
they are exerted. Thefe Leaps however
have long Intervals between, and are never
made till the Animal is perfectly undif-
turbed, ;

Both the Shell and Body are ufually fo
tranfparent, that when the Shell is clofed
nothing can be perceived but a Sort of Shade
within it : but, now and then, I have feen
the Body, plainly, through the Shell, in
Shape as at_fg. 2

Several of them have a Couple of very
dark round Spots, one whereof is feem-
ingly placed within cach Side the Shell,
a5 in fig. 4. Thele I imagined to be
compact Ligaments, ferving to open and
thut the Shell, and correfpondent to thofe
that Opyfters, Muicles, . Scallops, &¢, are
furnithed with for the like Purpofe. But
when I obferved others of them, hnving
three, four, or five of the fame round Spots,
I began to think myfelf miftaken ; and

10uld rather fuppofe them concreted Bo-

dl_fS, fimilar to the Pearls bred in feveral
kinds of Shell-fith, did not the Regularity
of their Pofition render this likewife a little
improbable.

One, having five Spots, with its Shell
8iping the whole Length, and both Ends
thereof fully extended in a ftrajt Line,
Very different from what precede, is ex-

R2 hibited
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hibited fig. 5.— In this Condition, which
is not uncommon, it much refembles aGrain
of Oats.

I muft not omit to mention another
Variety amongil thefe Creatures, which the
Jig. 6, 7, and 8, are intended to explain.
Here we fee a Couple of tranfverfe Lines,
forming a Kind of Zone acrofs the Middle
Part of the Shell, and feeming to f{eparate
the two Ends thereof.

Fig. 6 and 8 have the two round opake
Spots before defcribed.

Fig. 6 and 7 thew the Cardo of the Shell,
but the fame is not feen in fg. 8.

*Tis difficult to determine whether thefe
are another Species, or only fome of the
fame Sort of Animals in a different State
or Condition. I much fufpe@ they may
be about cafting their Shells, or perhaps
diftempered, or even dead ; for I have never
feen any of them open their Shells, or make
the leaft Motion, though I have fometimes

kept my Eye over them for above a Quarter
of an Hour.

CH AP. IL
Erus 7z Pafle viviparous,

HE Anguille, or little Eel-ike A
malcules, which are frequently {o nu-

merous in four Pafte that the whole Surface
: o
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of it appears alive, and are feemingly of the
fame Kind with thofe fometimes found in
Vinegar, were fome of the firft minute
Creatures the Microfcope was madé ufe of
to examine, and are ftill the moftf coms=
mon living Objeéts it is employed about;
I thould not therefore, after their having
been fo long known, and fo often defecribe
ed, have introduced them here, had not a
very pretty Difcovery made a few Years
ago, by Mr. Yames Sherwood, an ingenious
young Surgeon, rendered them the Sub-
jeét of a curious and entertaining Experi-
ment,
Separating one of thefe fmall Eels from
a Number of others, in order to examine
it by the Microfcope, and wounding it
accidentally in the Belly, he took Notice
that a long flender Tube, doubled like an
Inteftine, proceeded from the Wound :
of which informing Mr. Needbam, it ex-
cited their Curiofity to cut in two another
Eel, near its Middle - when they difcover-
¢d a Number of liwing young ones, each
Inclofed in its proper Membrane, iffuing
f'om what now plainly thewed itfelf to be
the Uterus. This induced him to make
farther Trials, and finding ufually the fame
Appearance, he thought proper to commu-
Aicate his Obfervations to his Friends, and
Afterwards to the Royal Society *,
® Philel. Tranf, N° 478,
3 I firft
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I firt faw the Experiment with Mr.
Sherwood, and having fince made it Abun-
dance of Times myfelf, am qualified to
dire& thofe who may defire to be fatif-
fied, how to perform it them{elves, with-
out any great Difficulty. — Having taken
up a very fmall Quantity of the Pafle
where thefe Eels abound, on the Point of
a Pin, or with a fharpened Quill, lay 1t
on a Slip of Glafs ; and diluting it well
with Water, many of them will become
vifible to the naked Eye: then with the
Nib of a Pen cut to a very fine Point, and
thaved fo thin as to be extremely pliable,
fingle out one of the largeit Eels, and in-
finuating the Point of the Pen underneath
it, remove it into a very {mall Drop of
Water, which you muft have ready pre-
pared on . another Slip of Glafs., When
thus confined, it may eafily be cut afun-
der, tranfverfely, by the Help of a good
Eye and fteady Hand, with a Lancet or
fharp Penknife ; or if the Eye is deficient,
a Hand-Magnifier will enable almoft any
body to perform the Operation. As foon
as the Parts are feparated, apply your Ob-
jeé to the Microfcope, and if the Divifion
bas been made about the Middle of the
Animal, feveral oval Bodies of different
Sizes will be feen to iffue forth. Thefe
are young Anguille, of different Degrees
of Maturity, each whereof is coiled up and
included
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included in its proper Membrane, which
is of fo exquifite a Finenefs as to be fcar-ce
difcernable by the greateft Magnifier, while
it inclofes the Embrio Animal. The largeft
and moft forward break immediately through
this delicate Integument, unfold them{elves,
and wriggle about in the Water nimbly :
others get out, uncoil, and move about
More flowly ; and the leaft mature con-
tinue intircly without Motion. The U-
ferus, or Veflel that contains all thefe
oval Bodies, is compofed of many Annulz
or Ringlets, not unlike the Afpera Arteria
of Land Animals, and it' feems to be con-
ﬁderably elaftic ; for as foon as the Opera-
tion is performed, the oval Bodies are thruft
out with fome Degree of Violence by the
{pringing back or Acton of this Bowel.
An hundred and upwards of the young
ones have been f{een to iflue from one
fingle Eel, whereby the prodigious Increafe
of them may be accounted for ; as pro-
bably feveral fuch numerous Generations
aT¢ produced in a fhort Time. Hereby
We alfo learn that thefe Creatures are not
only like Eels in Shape, but are likewife
Viviparous as Eels are generally fuppofed
to be, ,

I fcarce know 2 more entertaining Ex-
Periment ; and you’ll very feldom be dif-
4ppointed, for they feem like Earth-ayorms
to be all prolific, and unlefs by Accident

R 4 you
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you cut one that has brought forth all its
Young before, or make your Trials when
the Pafte has been kept a very long Time,
(in which Cafe T have found them fome-
times unfruitful,) you’ll not fail of being
diverted after the Manner above deferibed.

One of the Anguille, greatly magnified,
and through the Body of which, before
cutting, faint Traces of the young ones
may be difcerned, is thewn, N° VIII.
Plate X. ;

The fame, after being cut, with young
ones ifluing from it, and the Uzerus as it
ulually appears, is reprefented in a Drop of
Water, N° IX.

This Difcovery is of more Confequence
than without due Confideration it may {eem
to be ; for as thefe Animalcules are plain=
ly viviparous, and bring forth /Jwing and
perfect young enes in their Eel-like Form,
1t is highly improbable that they ever be-
come Flies, or undergo any other Change ;
fince no Animal has been yet known to
put on a new Shape after it has produced
its Young, whether in the Egg or other-
wife. ‘Therefore if thefe Anguille never
change to Flies, or lay Eggs, which this
Experiment renders it very unlikely they
fhould ever do, they can neither convey
themfelves to any Diftance from the Pafle
wherein they firlt appear, nor be propa-
gated by Eggs floating in the Air. The
Queftion

Eels in Pafle wiviparous.

—_— e
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Queftion then will be, by what Means they
get into the Paflesat all: for fuppofing it
pofiible they might have been in the Wheat,
and have efcaped unhurt through the feveral
Operations of grinding the Corn, fifting it,
&e. it is fcarcely credible (in whatever Con=
dition they might remain in the Flour) that
they thould be able to endure boiling, with-
out which, and that too for a confiderable
Time, no good Pafle can be made.

For my own Part, I muft acknowledge,
that before this Difcovery I was ftrongly of
Opinion that thefe Eels change into Flies ;
as many Kinds of Worms found in Waters
are well known to do, and in that State de-
pofit their Eggs in whatever Places they find
a proper Neft and Provifion for their future
Offspring ; and this my Opinion I thought
confirmed, by fometimes obferving very mi-
nute Flies, of a Size agreeable to fuch a Sup-
pofition, hovering about the Glafles where
Pafle with Eels was kept. But as bringing
forth living young ones, in their Eel-like
State, is a Fact beyond all Doubt, I muft
believe the Flies I faw about the Paffe are
Infed@ts of fome other Kind, and have no
Relation to thefe Eels; unlefs we could
Imagine them to have a two-fold Method of
Generation ; that is, to be both viviparous
and oviparous, and to propagate both in the
Eel and in the Fly State ; which is too ex-

traordinary
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traordinary a Particularity to be admitted
without the ftrongeft Proof *.

Thefe Difliculties muft be left to future
Enquiry ; and 1 hope the Curious will en-
deayour to folve them by careful Experi-
ments and Obfervations.

C'H-A P.-1IV.
ExvLs in blighted Wheat.

rfYHE Difcovery of a certain Kind of

| Anguille, or Animalcules refembling
Eels, in blighted Wheat, was made acciden-
tally by my very ingenious Friend Mr. Tur-
berwille Needbam, in the Summer of the Year
1743, in the Manner defcribed by himfelf
in his curious Book of New Microfcopical
Difeoveries .

Thefe Animalcules are not ufually lodg-
ed in fuch blighted Grains of Wheat as are
covered externally with a Soot-like Dudit,

# Mentzelins publifhed Obfervations made on the Procefs
of the Transformation of Eels in Finegar, which, he tells the
World, he faw iflue in Flies ; which Flies did afterwards lay
their Eggs in the Vinegar, {7c. And he has given Drawings
of the faid Flies with his own Hands. On the contrarys
D. Marcus Autonins Cellius afirmed to the Phyfico-mathema*
tical Society at Rome, Anno 1688, that with very goo
Microfcopes of his own making he found the Eels in Vinegar
to be mi’v;ﬁarau:.

t+ Vid. News Microfeopical Difecoveries by Mr. Needbam, p+ 85+
(whofe
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{whofe Infide is likewife frequently con-
verted into a black Powder :) but Abundance
of Ears may be obferved in fome Fields of
Corn, having Grains that appear blackifh, as
if fcorched ; and fuch when opened are found
to contain a fBff white Subjlance, that atten~
tively examined feems to be nothing elfe
but a Congeries of Threads, or Fibres, lying
as clofe as poffible to each other in a paral-
lel Direction, and much refembling the un-
ripe Down of fome Thiftles, on cutting open
the Flower-Heads before they begin to blow.
This fibrous Matter difcovers not the leaft
Sign of Life or Motion unlefs Water be ap-
plied to it; but immediately on wetting
(provided the Grains of Wheat are newly
gathered) the fuppofed Fibres feparate, and
prove themfelves to be living Creatures, by
Motions that at firft are very languid, but
gradually become more vigorous, twifting or
wriggling themfelves fomewhat in the Man-
ner of the Eels in Pafte, but always much
flower than they, and with a great deal lefs
Regularity; for in them the Head and Tail
are conftantly moving, contrarywife, and
alternately, with the {fame Kind of bending
or Undulation in the Bodies of them all;
whereas the Animalcules we are now de-
fcribing have no Uniformity in their Motion,
b}lt bend their two Extremities fometimes
dlfferently, and fometimes in the fame Di-
rection,

If
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If the Grains of Wheat are grown dry by
keeping, and you cut them open in that
Condition, the fibrous Matter is very diftin-
guiﬂmble, and on putting Water to it will
ftpﬂl‘.ltL with great Readinefs, and feem like
fine Tubes or Threads tapcunﬂ at bath
Ends : but not the leaft Motion or Symptom
of Life will be perceived till they have been
in Water for feveral Hours ; nay, frequently
they will never revive or come -to move at
ail. But if the fame Grains be fteeped in
Water for fome Hours, or buried for three
or four Days in Earth, till fhey are fully
faturated with Moifture, and then opened
with a Penknife, on taking out a {fmall Por-
tion of the White Matter carefully, and
fpreading it thin upon 2 Slip of Glafs, the
Animalcules may be feen bundled together,
and extended longitudinally, but without
Motion ; and though upon the Application of
Water, thcy will not revive fo {foon as thofe
taken from freth Grains, whofe Moifture
has never been exhaled ; yet, after abiding
an Hour or two in Water, I have conftantly
found them alive and vigerous; and that,
notwnhl’{andmg the Grains have been kept
in a dry Condition even for fome Years ; of
which [ have a remarkable Inftance now be-
fore me.

In the Month of Auguff 1743, a {mall
Parcel of dlighted Whear was fent by Mr.
Needham to Martin Folkes, E{q; Prefident of

the
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the Royal Society, (with an Account of his
then new Difcovery :) which Parcel the
Prefident was pleafed to give me, defiring
I would examine it carefully. In order fo
to do, I cut open fome of the Grains that
were become dry, took out the fibrous Mat-~
ter, and applied Water to it on a Slip of
Glafs ; but could difcern no other Motion
than a Separation of the Fibres or Threads;
which Separation [ imputed whelly to an
Elafticity in the Fibres; and perceiving no
Token of Life, after watching them with
due Care, and repeating the Experiment
till I was weary, an Account thereof was
written to Mr. Needbam ; who having by
Trials of his own found out the Caufe of
this bad Succefs, advifed me to fteep the
Grains before I thould attempt to open them;
on doing which I was very foon convinced
of his Veracity, and entertained with the
. pleafing Sight of this wonderful Phznome-
non. Since then I have made Experiments
at different Times with Grains of the fame
Parcel, without being difappointed fo much
as once, and particularly on the fourth Day
of Fuly 1747, finding {ome of the fame Par-
cel left, I foaked a Couple of Grains in Water
for the Space of thirty-fix Hours, when be-
1ieving them {fufficiently moiftened, [ cut
one open, and applying fome of the fibrous
Subftance to the Microfcope in a Drop of
Water, it {eparated immcdiatc]y, and pre-

fented

0




B84 Eels in blighted Wheat.

fented to my View Multitudes of the -
guille, lying as reprefented N° X. B, with-
out the ieaft Motion or Sign of Life. But
Experience having taught me by former
Trials, that they might notwithftanding
poflibly revive, I left them for about four
Hours, and then examining them again,
found much the greateft Number moving
their Extremities pretty brifkly, and in an
Hour or two after, they appeared as lively
as thefe Creatures ufually are. Mr. Folkes
and fome other Friends were Witnefles of
this Experiment.

We find an Inftance here, that Lie may
be fufpended and feemingly deftroyed ; that
by an Exhalation of the F luids neceflary to
a living Animal, the Circulations may ceafe,
all the Organs and Veffels-of the Body may
be thrunk up, dried, and hardened ; and yet,
after a long while, Life may begin a-new to
actuate the fame Body ; and all the animal
Motions and Faculties may be reftored,
merely by replenifhing the Organs and Vef-
fcls with a frefh Supply of Fluid. Here is,
I fay, a Proof, that the Animalcules in the
Grains of blighted Wheat can endure hav-
ing their Bodies quite dried up for the Space
of four Years together, without being there-
by deprived of their lhuving Power : and
fince, after they are become thus perfedly
dry and hard; there feems little Room for

farther Alteration, unlefs their Organs fhould
be
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be broken or torn afunder; may they not
poflibly be reftored to Life again; by the
fame Means, even after twenty, forty, an
hundred, or any other Number of Years,
‘provided their Organs are preferved intire?
This Queftion future Experiments alone can
anfwer. ‘

Some late Difcoveries ferve to thew our
Ignorance concerning the real Effence and
Properties of what we term Life; and, if
modeftly confidered, may contribute fome-
what towards improving and enlarging our
Ideas of it. Thefe Anguille, the Wheel Ani-
mal, and I doubt not many other Kinds
hitherto unobferved, are able to inftruct us,
that Ljfe, or the fving Power, may be [uf-
pended or ceafe to act fora Length of Time,
and yet afterwards may be reftored to its
former Vigour. The cutting of the Polype
and Star-Fifh into Pieces, the Continunance
of Life in thofe Pieces, ‘and their reproduc-
ing all the Parts neceffary ‘to make each of
them a perfe& Polype or Star-Fifb, prove
beyond all Contradiction, I'will not fay that
Lfe itfelf may be divided, (left I thould give
Offence,) but that an Animal poffeffed of Life
may be cut afunder, and the Parts thercof
live afterwards, quite feparate from and ab-
folutcly independent of one another; that all

.the Members wanting to each Part may be
reproduced ; that, in Time, each Part may
become as large an Animal, and as perfect

to
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to all Appearance, as that of which it wag
po mote than. a maimed and imperfect
Part *; and befides all this, that they may
multiply, and produce young ones, in as

reat Numbers, and after the fame Manner,
as thofe of that Kind that were never cut.——
Thefe are Truths, the Belief whereof would *
have been.looked upon fome Years ago as
enly fit for Bedlam.

What Life really is, feems as much too
fubtile for our Underftanding to conceive or
define, as for our Senfes to difcern and ex-
amine.: We have, I think, no Criterion or
{enfible Proof whereby to diftinguith Life,
but Motion ; and there certainly are Motions
{o extremely languid, that they can neither
become the Object of our Eyes or our
Ideas ; therefore were Mation infeparable
from Life, (which is a Point we cannot I
think determine) both might poffibly exift
in many Bodies where we fuppofe them
not. But whatever be the E/ence of Lifz,
it is perhaps not to be deftroyed, or really
injured, by any Accidents that may befall
the Organs wherein it ats, or the Body it
inhabits. Dr. Butler, the late Bithop of Dur-
ham, in bis ingenious Analogy of Religion io
the Conftitution and Courfe of Nature, gives it
as his Opinion, page 21, that “* We have no

® The Curious may confult on this Subje&t Dr, Parfons’s
Obfervations on the Analogy between the Propagation of Animals
and Fegetables, page 200, &¢.
““ more
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* more Reafon to think a Being endued
¢ with /rving Powers, ever lofes them du-
““ ring its whole Exiftence, than to believe
““ thata Stone ever acquires them.”—¢ The
¢ Capacity of exercifing them for the pre-
¢ f{ent, as well as the actual Exercife of
““ them, may be fufpended, (fays he, page
““ 22.) and yet the Powers themiclves re-
“ main undeftroyed.”

But leaving a Subje® of which we
know fo little, to {peak fomething farther
of our Anguille :—It appears plainly from
the foregoing Experiments, that when the
blighted Grains of Wheat have been kept
a long Time, and the Bodies of thefe Ani-
malcules are confequently become extreme-
ly dry, the Rigidity of their minute Vef-
fels requires to be relaxed very gently,
and by exceeding flow Degrees; for we
find, that on the Application of Water
immediately to the Bodies of thefe Ani-
Malcules when taken from the dry Grains,
they do not fo certainly revive, as they do
if the Grains themfelves be either buried
in Earth or fteeped in Water for fome
Time before they are taken out. The Rea-
fon of which moft probably is, that too
fudden a2 Relaxation burfts their delicate
and tender @rgans, and thereby renders
them incapable of being any more em-
Ployed to perform the Aions of Life.
And indeed there are always fome dead

Vor. 1. S ones
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ones amongft the living, whofe Bodies ap'
ear burfien or lacerated, as well as others
that lie extended (in the Manner fhewn be-
fore N° X. B.) and never come to Lifey
though we can’t difcover any fenfible Injury
they have received.
Some Difcretion is needful, to adapt the
Time of continuing the Grains in Water
or Earth to the Age and Drynefs of them
for if they are not opened before they have
‘peen too much or to leng foftened, the
Animalcules will net only feem dead, but
will really be fo. Of the two Grains [
mentioned to have been four Years old when
»ut to foak, I opened one after it had lain
thirty-fix Hours, and the Event was as al-
ready related : the other I let lie for above
a Week, and on opening found all the An-
guille near the Hufk dead, and feemingly
‘in a decayed Condition ; but great Num-
“bers iffued alive from the Middle, and
moved themfelves brifkly.——Unlefs the
Hufks are ‘opened to let thefe Creaturcs
out after they have beenr fteeped, they all
inevitably perifh in them; and when taken
-out and preferved in Water, if the Hufks
are left with them, they will die in 2 few
Days; but otherwife they will continv®
alive in Water for feveral Months togethef~
and thould the Water dry away, may be
revived again by giving them a freth Sup-=

ly.
& Since




Eels in blighted Wheat. 250

Since the Animalcules we find in blighted
Hheat, as well as thofe in four Pafe, are
of an Eel-like Figure, it might be very
caly (by {uppofing them both the fame)
to form plaufible ConjeCtures concerning
the Produltion of Eek iz Paffe, a Particular
which at prefent {eems fo difficult to be gc-
counted for : But as Truth o ought to be the
only Obje& of our Enquiries, I think myfelf
obliged to fhew whetein they differ; let
Jthblb, who may not have the 0ppm tunities,
or take ‘tpe fame Pains to examine . them
ﬂwuld offibly be mifled into fuch Mii’c,lhe’»
by their bemf“ fomewhat alike,

It is evid r't at firft Sight, on their be-
ing viewed and compmed together, that
the dnguille of blighted W, r’wa;'f are in gene-
ral longer and a great Deal flenderer thm
thofe in Pafle, that their Motions are alfo
much flower, lefs vigorous, and more di-
verfified : not 1 cc-'i'anuv wriggling the
Head and 'Tail, as the Pa/ Bo- *rm//ge do,
but lyine iometzmm motionlefs, and coiling
themfclves at other Times, more in 'tnf:
Manner of Serpents than Eels. * They are
alfo more tra niparent, and efpc’m;lv for
fome Lei 3gth from the two Extremitics:
But the moft diftinguithing Mark of all,
is a very clear Part about the Middle of
their Bodies, which approaches to - an
oval Figure when viewed in fome Direc-

tions, tho it .more frequently appears: tri-
' S 2 angular,
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angular, from its being prefented Sideways
to the Eye.

A B (Plate X, N° X.) reprefent a Couple
of thefe Anguille. The Figure B fhews
how they lie extended, when they firit
are taken out from the Grain, and feparate
in a Drop of Water, either before they
begin to move, or when they are really
dead.

A reprefents one of them alive and vigo-
rous, and endeavours to fhew the Manner
of its moving. The tranfparent triangular
Spot is pointed out in both o 0.

CoR AR, N
Of the PROTEUS.

‘ ONE, of the many different Animal-
cules I have yet examined by the
Microfcope, has ever afforded me Half the.
Pleafure, Perplexity, and Surprize, as that
I am going to defcribe at prefent : whofe
Ability of affuming different Shapes, and
thofe fo little refembling one another, that
nobody {without actually fecing its Trani-
formation performed under the Eye) would
believe it to be the fame Creature, has given
me Reafon to diftinguifh it by the Name of
_the Proteus.
When Water, wherein any Sorts of Ve-
: getables
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getables have been infufed, or Animals pre-
lerved, has ftood quietly, for fome Days or
Weeks, in any Glafs, or other Veflel, a
flimy Subftance will be colle(ted about the
Sides ; fome whereof being taken up with
the Point of a Penknife, placed on a Slip
of Glafs, in a Drop of Water, and looked
at through the Microfcope, will be found
to harbour feveral Kinds of little Animals
that are feldom feen fwimming about at
large. The Infe& we are treating of is one
of thele; and was difcovered in fuch Slime-
like Matter, taken from the Side of a Glafs
Jar, in which fmall Fithes, Water-{hails,
and other Creatures had been kept alive
two or three Months, by giving them frefh
Water frequently; though the Sides of
the Jar bad feldom or never been wiped or
cleaned.

Having one Evening been examining a
little of this Slime, which I found plenti-
fully ftocked with feveral Kinds and Sizes
of Animalcules that were to me no Stran-
8ers, fuch as Be/l- Animals, Wheel- Animals,
Eunnel- Animals, and others whereto as
Jet no Numes are given; I was diverted
with the fudden A ppearance of a little Crea-
ture whoie Iigure was intirely new to me,
Moying about with great Agility, and hay-
Ing fo much feeming Intention in all its
Motions, that my Eyes were immediately
fixed upon it with Admiration. Its Body

: S 3 in
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in Subftance and Colour refem bled a Snail’s ;
the Shape thereof was fomew hat elliptical,
but pointed at one End, whilit from thb
other a long, flender, and finely propor
tioned l“J\LL. fretched” itfelf out, and was
terminated with what I ]nrloed to be an.
Head, of a Size ljelfeﬁly fuitable to the
other Parts of the Animal. In fbort, with-
out the leat Fancy, which is ever carcs
fully to be guarded : againft in the Ufe of the
’\’hbrofcope the Head and Neck, and indee
the whole Appc yrance of the Animal, had
no little Refemblance to that of a Swan;
with this Difference however, that its Neck
was never raifed above the Water, as the
Neck of 2 Swan is, but extended forwards,
or movcd from Side to Side, either upon the
Surface of the Water, or in a Plane nearly
p;m} el to the Surface thereof.

N° XI. Plate X. 1. is an exact &Lplc(cnu
tation of this extraordinary Animal the firfk
Time I ever faw it.

Its Size was about equﬂ to that of the
77 /f"”—z wimal; whofe general Form n*'{y
be di ﬂmffmﬂud well '“r“mwn by the four
Glafs of M. Ceff's M ..;‘-'af ope, thouoh t‘m
_f;ﬂ 15 n’ccelma, to form a _]udfrmcnt of
its feveral Parts. It fwam to and fro with
great Vivacity, but {E(‘Pknfd now and then
for 2 Minute or two, during which Time
its long Neck was uf mll} ‘employed, as far

25 it cou.;d reach, forwards, and en every
C.-{-.:

A




Of the Proteus, 263

Side, with a fomewhat flow but equable
Motion, like that of a Snake, frequentiy
extending  thrice the Length of its Body,
and fee ‘I’.lDf"\ in Search of Food, Fig. 2.
attempts to fhew it as thus defcribed, but
is unable to exp refs the curious Turn and
Elegance of its Shape.

I could difcern no Eyes, nor aﬂy Opening
like 2 Mouth in what appears to be the Head;
but its A&ions plainly prove it an Ammal
that can fee; for notwithiftanding Multi-

tudes of different Animalcules were fwim-
ming about in the fame Water, and its own
plooief"\m Motion was very f\uft, it never
firuck againft any of them, but diretted its
Courfe befwun them, with a De*cteuty
wholly umccouutablc, thould we fuppofe it
L]\.LthlltC Cu dlg}"t

This Creature feemed to me fo-extraor-
dinary, I could not forbear calling all my Fa-
mily to fee it. And after h'umg viewed it
by the fourth Magnifier, that being the Glafs
I was ufing when I firfk difcovered it, we
were very defirous fo examine it more ftrict-
ly by enlar ging it {till more. Being there-
fore obl swcd to thift the Glafs, which took up
fome little Time, I loft my Animal as unac-
countably as I had f'CLmd it ; all the Search I
could make, for Half an Hourat leaft, being
arahlets difoyer any ]"hmg bearing the leaft
Refemblance to it ; tho’ IlePlaced the Glafs
I had employed before, and carcfully travel-

S 4 led
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led over the whole Drop a great Numbet
of Times. All 1 found remarkable there-
but which I regarded very little, was
pretty large Animalcule, that I remem-
bered to have feen before what I was
now feeking for had prefented itfelf to View,
and whofe Appearance was as at fy.
In 2 Word, after much Pains to no Man-
ner of Purpofe, concluding my new Ac-
quaintance irrecoverably loft, though I could
not conceive how, I put the Mluoirow
afide, very much difappointed and diffa-
tisfied.

A Fortnight or three Weeks after, exa-
mining fome more of the fame {limy Mat-

I was again furprized and pleafed with
anuth‘.i of thefe Animals, that ftarted up
under my Eye, and {wam about as the for-
mer had done : but the Water it was in be-
ginning to dry away, and being employed a
few Moments in adding a frefh H}p ly, 1
loft it as ftrangely as I had done before, and
Jooked for it again to as little Purpole, till my
Patience was wearied out.

Frequently, after this, I examined the
fame Matter, in Hopes of finding fome of
thefe little Creatures, but all my Endeavours
proved fruitlefs ; and therefore, as I could
give no better Account of them, I determin-
ed not to mention them at all. But one
Night, fhewing fome other Animalcules in
the before-mentioned Slime, to my ingeni-
9 ous
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gus Friend Mr. Turberville Needbam, (whofe
long Acquaintance with the Microfcope has
made him equal at leaft to any body in the
Knowledge and Ufe thereof,) we fortunately
and umxpebted]} di{covered one of thefe,and
refolved to watch it carefully by Turns, and
fatisfy ourfelves concerning it as far as pof-
fible. Nor indeed were our Precautions need-
lefs ; for when it had been {wimming about
a confiderable While (in the Poftures repre-
fented by fg. 1 and 2.) we beheld it on
2 Sudden draw in its Neck and Head in the
Manner that a Snail does, fo that both of
them difappeared intirely : its Body became
then more opake, was fhaped as fig. 3. and
noved about very flowly with the large End
foremoft.

[ was now fufficiently convinced how I
had been before deceived by the Animal’s
difappearing in one Shape, and appearing in
another fo extremely different. The Dif-
covery we had made rendered us more ea-
ger to difcover farther, and determined us
not to leave it till it ﬂlould re-affume its for-
mer Shape. Bat we were f{till more fur-
Prized, when, inftead of fo doing, we faw a
Kind of Head (though quite anlike what it
had before) thr .Jﬁmg itfclf out a little Way ;
which new Head foon appeared furnifhed
with a Wheel-like Piece of Machinery, the
quick Motions whereof drew a Current of
Water to it from a confiderable Diftance.
The Animal in this Pofture is thewn fig. 4.

Having
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Having often pulled in and thruft out this
thort Head, fometimes with and fometimes
without the W heel-work, the Creature, as if
weary, remained motionlefs for a While, and
then very flowly protruded its long N\,ch un-
der its own Body as at fig. 53 foon afte
which it fwam backwards and fmwaids ex-
tending its Neck, and turning it about every
Way with wonderful Agmty, as if in Search
of Prey. Twice or thrice it altered the Form
of 1t<: Body, and difpofed its long Neck 1n
the Manner of fg. 6,

E\,m o now without Fear of lofing our Ob-
jedt, we LLLngczd our Glafles feveral Times,
and continued our Obfervations till we were
fully fatisfied of its Transformation; 2nd the
Figures herewith given were taken by my
Son (who has been much ufed to make
Drawings from the Microf fcope) during thi
h}_:ammatlnn.

Co =P -V

Of the WHEELER, or W hec] Animal.

¥ E \BHE Royal Society h w”vv been plea fed
to-accept very ;f‘nudmm L-cic"'} ticn
s ]

of thi “reature, addre ffr to Martin
Falkes, Laiq; their x\cr‘hy Prefident ; as I find
2o Reafon fince that Time for :zztcr' g any
Part thcrc&of, I thall give it here in the
Form and Words: -
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T O
MARTIN FOLKES, Elg;

Prefident of the Royal Society.

London, fanuary 16th, 174453
S IR,
Take the Liberty to lay before you the
beft Account my Obfervations can at
prefent furnith out, concerning that won-
derfal Water Infe@ the Bhee/ Animal, which
you and feveral other of my curious Friends
uelonnmﬁ to the Royal Sociefy have often
done me the Honour to examine by my
Glafles, and admire along with me: and as
it is extremely difficult to convey by Words
only any true Idea of a Creature fo very ex=
traordinary, I have added exact Dr:wf.?!gs
of its different Forms, Poftures, and
pearances ; in Hope, by that Means, of be=
ing underftood by thofe who “have never
1‘"11 the Subject, ‘as well as approved of by
-f‘oiu that have: inv cafe you fhall judge thefe
Lines worthy to appear where youp yrefide,
This wonderful little Infeét is found in
Rain Water, that has ftood fome Days in
Leaden Gutters, or in Hollows of Lead on
the Tops of Houfes, or in the Slime or Se-
diment
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diment left by {uch Rain Water; and if care~
fully fought after may be found alfo in
other Places. Mr. Leeuwenboek, that dili gent
Searcher into Nature, was the firft Difco-
verer of it about fifty Years ago {viz. in the
Year 1702) {oon after which he communi-
cated an Account and Drawing thereof to
the Royal Society: both which may be feen in
the 295th Num. of the Philsfiphical Tranf-
actions. What Regard was then paid to his
curious Difcovery I am v tholly ignorant, but
probably it was looked upon 2s a Matter of
great Difficulty to find the Animal, and for
that Reafon little or no Enquiry was made
after it, by the few who then amufed them-
{elves with Microfzopes : however, from that
Time till within thefe few Years (that Peo-
ple have begun to think the Works of their
Creator, however minute, not unworthy of
their Notice) 1 queftion very much whether
it has ever been feen by any one in England.
In order, therefore, to gratify the laudable
Curigfity which at prefent diffufes itfelf
amongtt us, and feems the happy Omen of
great Improvements in the Knowledge of
Nature, I have not only thewn this amazing
Animal to Numbers of Gentlemen at m
own Home, but having, by the Afliftance of
a more convenient Microfcope for the Pur-
pole than Mr. Leenwenbock probably was
Mafter of, examined it with the ftricteft
Attention,
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Attention, under all its various Appearan-
ces, and made feveral Obfervations thereon
more than he has left us, the fame Motive in-
duces me to give the beft Account thereof I
can.

I call it a Water Animal, becaufec its Ap-
pearance as a living Creature is only in that
Element. I give it alfo for Diftinétion Sake
the Name of #Wheeler, Wheel Infelt or Animal ;
from its being furnifhed with a Pair of In-
ftruments, which 1n Figure and Motion ap-
pear much to refemble Wheels. It can, how-
ever, continue many Months out of Water,
and dry as Duft; in which Condition its
Shape is globular, its Bignefs exceeds not
2 Grain of Sand, and no Signs of Life appear.
Notwithftanding, being putinto Water, in the
Space of Half an Hour a languid Motion be=
gins, the Globule turns itfelf about, length-
ens by flow Degrees, becomes in the Form of
2 Lively Maggot, and moft commonly in a few
Minutes afterwards puts out 1ts Wheels, and
{wims vigoroufly through the Water in
Search of Food ;5 or elfe, fixing by its Tail,
works them in fuch a Manner as to -bring
its Food to it. But fometimes it will remain
2 long While in the Magsot Form, and not

ew its Wheels at 21l.——The Drawings
Teprefent thefe different Changes; and I hope
to thew how they are performed.

If the Water ftanding in Gutters of Lead,
or the flimy Sediment it leaves behind, has
any Thing of ared Colour, one may be almoft

° certain
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certain of finding them therein *, and, if
in Summer, when all the Water is dried
away, and nothing but Duft remains, that
Duft appears red, or of a dark brown; one
thall feldom fail, on putting it into Water, to
difcover Multitudes of minute reddith Glo-
bules, which are indeed the Animals, and
will foon change their Appearance, in the
Matner juft now mentioned.

The Minutenefs of thefe Animals makes
it almoft impoffible to know whether you

have them in the Water or not, without ex-

amining it by Glafles : the fame Minutenefs
renders it alfo impracticable to feparate them
from the Dirt or Slime found along with
them; and on which perhaps they feed : in
thort, they are intirely smicrofcopical Tnfelts,

.and whatever is faid concerning them muit

be underftood to imply, as under Infpeéion
by the firft or fecond Magnifier of the Dou~
ble Microfcope.

My Way of difcovering them is, by plac-
ing a fmall Drop of the Water, wherein [
know they are, with fome of the Sediment
therein, under the third or fourth Magni-

® I koel Animals, though found with moft Certainty ig
Leaden Gutters, &2, are often difcovered in the Waters of
fome Ditches, and likewife in Water that has food 2
€onfiderable 'Time even in the Houfe : for T have ofien met
with them, in f{ufficient Plenty, in a Sort of flimy Matte’s
that is apt to be produced on the Sides of Glafles and other
Veffels, that are kept long with the Jufufons of Hay or other
Fegerables ; and probably they are wafred thither by the Alrs
when in the Conditien of little dry Globules. é
apd
wi ;
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fier ; and, when I have thereby found them;
I change the Glafs for one that fhews them
larger, and then watch all their Motions
with great Attention.

This little Creature fhews itfelf at firft
(unlefs it be in its Globule Form) like a
tran{parent Maggot or Caterpillar, and ap-
pears lengthening out its Body confiderably
at {fome Times, and at others contracting it
as much. Its Motion from Place to Place
is likewife then performed in the Manner of
fuch Infeés, fixing firft its Tail and extend=
ing its whole Body, then faftening its Head
and drawing up its Tail to it : fo that by fix-
ing its Tail and puthing its Body forwards,
faftening its Head and drawing its Tail
shereto, alternately, it works itfelf along
pretty nimbly. Fid. fig. 1. 2. Plaze X1.

But one fhall often behold it changing
this Appearance in an Inftant, and affluming
a Form extremely different; for its Snout
being pulled {fomewhat inward, the anterior
End becomes clubbed, and immediately di-
viding, exhibits, moft {urprizingly, to view,
aCouple of femi-circular Infiruments, before
unfeen, round the Edges whereof many little
Fibrille move themfelves very brifkly, fome
times with a Kind of Rotation, and fome-
times in a trembling or vibrating Manner. An;
Opening or Mouth alfo appears in the Mid-
dle between thefe two Semi-circles, When in

this
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this Condition, the Animal is often feen to
unfaften 1ts Tail, and fwim along with a
great Deal of Swiftnefs, feemingly in Purfuit
of Prey. Vid. fig. 3.

The Subflance of this Animal feems to
be chiefly mufcular, every Part thereof be-
ing capable of great Diftention and Con-
traction. It has likewife a confiderable De-
gree of Tranfparency, whereby the Syflole
and Diaftole of its Heart, and the periftaltic
Motion of the Inteftines, are rendered plainly
vifible : and a Kind of Undulation may be
perceived every where within it. It appears
ftrong and vigorous in Proportien to its Size,
and {feems almoft continually hunting after
minute Animalcules or other little' Bodies
wherewith the Waters abound.

Fig. 1. thews the Form of the Infe&
under Examination, when it appears
like 2 Worm or Maggot, and fully ex-
tends its Body. Sometimes in this
Condition little Spicule appear darted
out at the Head End, with a Sort of
vibrating Motion ; the Snout is alfo
fometimes ‘more flat, and fharper at
other Times, than reprefented here.

Fig. 2. defcribes the Manner of its
moving from Place to Place whilit in
the Maggot Form, by bringing the
Head and Tail nearly together; then
ftretching the Body out, fixing the

Head




Of the IVheel Animal. 273

Head down, and drawing up the Tail
to 1t.

Fig. 3. exhibits the Infe&® with its two
femi-circular Parts put out, and exack-
ly in the Pofture it places itfelf, when
it prepares either to {wim away, or to
f'liten by the Tail and work its Wheels
about.

The genéral Account already given, will,
it is hoped, render my Tafk the cafier, now
I come to examine the moft diflinguifthing
Parts of this Animal ; w7z, the Head, the
Thorax or Breaft, the Abdomen or Bell Jy, and
the Tail ;. e:‘.ch whereof I thall deferibe with
all the Perfpicuity and Brevity the Subje&t
will allow.

The ~'aﬂ1?on and Conftru&ure of the Head
is wonderful, and ewt emely different from

that of any uth Creature 1‘1 herto delcrib-
ed ; its fudder “hange out of one Form

into another is alfo unufual and furpriyino :
for, from being perfectly tapering, and end-
ing almoft in a fharp P 01m, like ch' Head of
a common Maggot, it becomes 2 fudden
as wide as any Part of thc Whr.)l:: Infedt,
opens a lﬂr”c Mouth, and is furnithed by
Nature ‘."lth an amazing Piece of Machine-
ry whereby to procure its Food

One of thefe Animals, with the Head as
here deferibed, is reprcientcdﬁg. 4.. where
a Couple of circular Bodies, armed with
fmall Teeth like thofe of the Balance-Whesl

You. 1l T of

|
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of a Watch, appear projeéting forwards be-
yond the Head, and extending fideways
fomewhat wider than the Diameter thereof.
They have very much the Similitude of
Wheels, and feem to turn round with a
confiderable Degree of Velocity, by which
Means a pretty rapid Current of Water is
brought from a great Diftance to the very
Mouth of the Creature, who is thereby
Afupplied with many little Animalcules and
various Particles of Matter that the Waters
are furnifthed with,

As thefe Wheels (for fo from their Appear-
ance I thall beg Leave to call them) are every
where exceffively tranfparent, except about
their circular Rim or Edge on which the
Cogs or Teeth appear, it is very difficult to
determine’ by what Contrivance they are
turned about, or what their real Figure is,
though they feem exactly to refemble Wheels
moving round upon an Axis.

It is alfo hardly poffible to be certain
whether thefe circular Bodies, round the
Edges of which the Tecth are placed, are
of a flat Form, or hollow and of a conic
Figure. But they appear rather to be the

latter ; and if fo, they may be likened, not
improperly, to a Couple of {fmall Funnels

with Teeth fet round their large Ends.

However, be they flat or hollow, they feem

. plainly to be protruded from a Pair of tubu=
lar Cafcs, into which they can be again re-

' tracte
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racted at the Will and Pleafure of the Ani-
mal ; and their Ufe undoubtedly is to pro-
cure it Food, by Means of that Current or
Vortex which the Motion of them excites,
They turn not always in the fame Manner,
nor with equal Swiftnefs, neither is the Ap~
pearance of their Teeth or Notches con-
ftantly the fame: for one fhall fometimes
{ee them moving in contrary Directions, and
fometimes turning both the fame Way. It
is alfo not unufual, after they have been
moving one Way for a confiderable Time,
to behold them ftop on a Sudden and turn
directly contrarywife. Their feeming Ro-
tation is fometimes very faft, and at other
Times very flow ; increafing . or decreafing
fometimes gradually, and fometimes all at
once.

The Teeth or Cogs of the Wheels feem
to ftand very regularly at equal Diftances
but the F igure of them wvaries according
to their Pofition, the Degree of their Pro-
trufion, and perhaps the Will of the Animal,
They appear fometimes like minute oblong
Squares rifing at right Angles from the Pe-
riphery of a Circle, like ancient Battlemerits
on a round Tower; at other Times they
terminate in tharp Points, and all tugcthc'r
refemble a Kind of Gothic Crown. They
are often feen in a curvular Dire&ion, ail
bending the fame Way, and i’ceming like {o
many Hooks: and now and then one thall

T 2 perceive
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perceive the Ends of them to be clubbed, or
in Appearance like a Number of little Mal-
lets, - This Figure, and the firft, they how-
ever affame but rarely.

When the Forepart of this Creature firlt

~gppears to open or divide, the Parts above
deforibed, which when fully protruded re-
femble Wheels, and feem to have a quick
Rotation, coming then but a little Way be-
yond their tubular Cafes, (and being n that
Condition like round Pieces of Paper folded
in the Middle, or Funnels whoie Sides are
flatted almoft together,) feem only like a
Coupleoffemi—circulnrParts,abouttheEdges
whereof, what are feen afterwards like the
Teeth of the Wheels, appear only as little
Fibrille or Spicule, having all 2 nimble and
continual vibrating Motion upwards and
downwards, whereby the Water becomes
areatly agitated; and brought to the Animal
from feveral Times the Diftance of its own
Length.  ¥id. fig. 3. *

Before it begins to thew itfelf in this Pof-
ture, it frequently faftens its Tail to the flimy
dirty Matter found with it in the Water, or
elfe .to the Glafs whereon it is placed for
View; and buoying up its Body in the Water,

® This Pibration commencing commonly fome Time be-
fore the Wieel-Work pulhes out and exerts its ratatory Mg-
tign, {fome People, not overftock’d with Patience, have com-
cluded, cthat it has no other Motion, than fuch a Fibration
of the Fitriliz ; but I am perfuaded a little more Attention
will convince them of their Miftake.

puﬂlcs
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'?uﬁ"f” its Ht.ad forwards, direfting it this,
Vay and that Way with a great Dull of Agi=
lity, and 3' rmmrriy in Search of Food. In
the mean While, many minute Animalcules
and other little Bodies are drawn 2long thh
-anid Current of Water, {ome whmcof' are
en in and fwallowed, and others rejeéhd,
hough brought to the Openinﬂ' of its Mouth,
V‘.thﬂ appears C'\ué‘iv in the Middle, be~
tween the two above deferibed Semi-circles.
While the Sides of the Wheels are thus
doubled as it were toge thcr, there is little or
no Appearance of any circular Motion, the
Fibrille about their Edges f\,cmmg to have
only a quick Vibration : Da-, moft commeonly,
after two or three Minutes, this extraordi-
nary Apparatus becomes: protrudcd farther,
the two Semi-circles pufh cut, and opcn at
t’f]-' ame Time ; each of them immediately
refembles a complete Circle or Wheel, % NS
to turn round very regularly, and its little
Fibrille appear cmmwed into Cogs er Teeth,
1 the Manner above menuoncd
As the Amm 1 is capable of thrufting thefe
Parts out, dfawing them in, 1unn,wh.1t
in'the Way that un.nla do their Horns, the
Figure of them is different in- their {everal
Degrees of Extenfion a ind Contraétion; or ac-
cording to their Pofition to the Eye of the
Ohjcrv’“_ whereby they not only appear in
all the various For.as before n,pruun\ d, but
feem at certain Times as if the circular Rim

T 3 of
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of the Wheel or Funnel were of fome
Thicknefs, and had two Rows of Cogs or
Teeth, one above and the other below that
Rim.

When the Wheels appear in Motion,
the Head feems large in Proportion to the
8ize of the Animal; and tho' it is then
every where tranfparent, a Ring or Circle,
more particularly remarkable for its Clear-
nefs, may commonly be perceived about the
Middle of the Forehead, a little above the
Mouth. ("S¢e fig. 5. @.) T fhall not pre-
tend to call this the Seat of the Brain,
though its Situation and Appearance would
perhaps juftify fuch a Suppofition ; but as I
am fully fenfible how very eafy it is for me
to be miftaken, I am extremely fearful of
leading others into Miftakes. Many Veflels
which feem to take their Origin from hence
are difcernible in the Head, wherein fome
tran{parent Fluid appears continually agitat-
ed with a Sort of fluttuating Motion. All
thefe Veflels and every Part of the Head are
capable of great Diftention and Contrac-
tion, and frequently alter their Figure.

The Thorax or Breaft 4, is joined to the
Head by the Interpofition of a fhort an-
nular Circle or Neck ¢, which is very
plainly diftinguithed when the Infeé is
ftretched out, and is working with its
Wheels. This Thorax is nearly one fixth
Part of the whole Animal, and deferves the
moft
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moft careful Examination ; for as the Heart
d may be feen therein more diftinctly, its
Figure and Motions may confequently be
obierved much better in this than in any
other {mall Creature I have met with.

The Heart 4 is placed almott in the Mid-
dle of the Thorax, where its Syftole and
Diaftole can’t fail to catch the Eye of every
attentive Obferver; for it is feen through
the Back of the Infet very plainly, fhut-
ting and opening, alternately, with great
Regularity and Exactnefs. Its Size is pro-

ortionable to the Creature’s Bignefs, and
its Shape during the Syftole or Time of
Contraction is nearly circular, being com-
ofed feemingly of two femi-lunar Parts,
which then approach each other, laterally,
and form between them a roundith or Horfe-
thoe-like Figure, whofe upper Side is flat,
but the under one convex. The Diaftole is
performed by a feeming Separation or Open-=
ing of thefe two femi-lunar Parts, where-
by the tranfverfe Diameter of the Heart
is very much enlarged. This Separation
begins exactly in the Middle of the lower
Part next the Tail, and opens to fuch a
confiderable Width upwards, that the two
Parts when at their utmoft Diftention feem
only joined by an arched Veflel at their
anterior End.  The alternate Motions of
Contraction and Dilatation are pcrformed
with great Strength and Vigour, in pretty

T 4 much
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much the fame Time as the Pulfations in
the Arteries of a Man in Health ; as I have
often proved by fecling my own Pulfe whilft
I have been viewing them. In each of the
femi-lunar Parts there appears a Cavity,
which feems to clofe when thofe Parts come
together, and to open itfelf again when they
feparate.

The Motions of the Heart are communi=
cated to all the other internal Parts of the
Thorax ; and indeed feem to extend a great
Deal farther ; for a firi& Examination dif=
covers, at the fame Time, throughout the
whole Animal, Contraétions and Dilatations
going on that are apparently correfpondent
thereto.

It is however neceflary to remark, that
thefe Motions of the Heart are, fometimes,
as it were fufpended, or unperceivable for
two or three Minutes, after which they be-
come renewed, and go on again with the
fame Vigour and Regularity as before. And
this Sufpenfion of the Syftole and Diaftole,
has made fome Gentlemen, to whom I have
fhewn it, doubtful, whether the Part we
have been defcribing can therefore be the
Heart. But their Doubt arifes wholly from
a Suppofition that the Hearts of minute In-
fe€ts muft-continue beating with the fame
Conftancy, and be fubjeét to the fame Laws,
as the Hearts of the larger Kinds of Animals,
which probably is not the Cafe.

The

—e—
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The Sitvation, the Size, the Contraction,
and Dilatation of the Part we {appofe to be
the Heart, all concur in Support of: that
Opinion ; bat they can hardly.all agree with
any other of the Vilcera: and as to the Suf-
penfion of its Motion, fince in the Tortoife,
the Viper, the Frog, and perhaps many
other Creatures who become torpid at fome
Scafons, the Motion of the Heart is fuf=
pended or unperceivable for a confiderable
Length of Time, there is no Abfurdity in
believi ing that th& fame Thing may happen
to this Infe &, which is fometimes in a tor=
pid or inactive State as well as they, without
doing it any-Injury. Nay, that the'Motion
of its Heart (whether this Part be it or
noj muft unavoidably be fufpended, whil{t
this very Animal is contratted into a Ball,
and as dry as Daft, is, I think, highly pro-
bable.

The Blood or circulating Flaid is {o ab-
folutely colourlefs in this Creature, that the
Current of it through the Veflels is undiftin-
guifhable by Glaffes, however likely it may
feem, from the flrong Contraction of the
Heart, that a Circulation muft be carried
on, and that too very brifkly. One fees
indeed almoit c:\""y where a Sort of 1rrﬂgu-
lar Agitation. of fome Fluid, which may be
p»-i;‘ms the compound Motion of Currents
running different Ways and forming fuch an

Appearance,
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Appearance, though no one fingle Current
is any where diftinétly vifible.

From the under Part of the Thorax 2
fmall tranfparent Horn proceeds, which can
be never feen unlefs the Infeét turns on its
Back or Side. I know not whether it be a
Diftinction of Sex, or to what other Purpofe
it may ferve; for thefe minute Animals
cannot poffibly be fo managed as to bring
it under Examination when one pleafes ; and
as it is only feen fometimes by Accident, I
cannot pretend to fay whether all or fome
of them only are furnithed therewith. It
is thewn in the Figures 1 and 2. 2 a. being
more commonly feen when the Creature 1s
in the Maggot Shape than at other Times.

Immediately below the Thorax is another
annular Circle or Divifion 4, joining upwards
to the Thorax, and downwards to the Ab-
domen ; the Entrance whereof it ferves oc-
cafionally to enlarge or diminith. This is
thewn fig. 5. at the Letter e.

The Abdomen or Belly £ is much the
largeft Part of the Animal, and contains the
Stomach and Guts. When the Infe& is full
of Food thefe Bowels appear opake and of
Blood-red or crimfon Colour, extending in
Length from the Thorax quite through the
Belly and great Part of the Tail, and exhibit-
g 2 fine View of the periftaltic Motion, or
fuch gradual Contrattions and Dilatatio?s as
eem
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feem intended to propel their Contents
downwards. Around the Bowels are many
Ramifications of Veflels both longitudinal
and tranfverfe ; and between the Bowels
and the Skin a Fluid exceedingly tran{parent
fluctuates in a Manner Words cannot de- -
fcribe.

The Belly is capable of ftretching out
greatly in Length, or being fhortened very
much and widening its Diameter: in fhort,
it affames many Shapes, and becomes, on
Occafion, a Cafe including the whole Ani-
mal, as will by and by be thewn.

Froma Joint at the lower Part of the Belly
to the pofterior Extremity is what T call the
Tail. (7id. fig. 5. g.) It has threc other
Joints, to the lowermoft whereof the Bowels
extend themfelves, and appear contraCting
and dilating upwards and downwards, tho’
not fo remarkably when they are empty as
full. This Part runs tapering from the
Belly to its End, and 15 lengthened or fhort-
ened at the Creature’s Will. When it is in-
clined to fix itfelf by the Tail to any Thing
(as commonly is its Way when it intends
to work with its Wheels) two, four, and
fometimes fix little tranfparent Hooks or
Fins may be feen thraft out at its End, and
ferving for that Purpofe. They are placed in
Pairs : one Pair is at the very Extremity, and
the other two a little Way up the Sides ; but
the three Pair are feldom {een together.

Though
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Though this Infe& fwims very (wiftly, and
feemingly with great Fafe, neither L(és ROr
Fins can be pe efceived to aflift it in {o doi Ry
unlels thoie j 11,n pow mentioned about L;u,
Tail, and the Horn under the Breaft, m: ay be
imagined fuch. Wherefore fince the Wheels
in its Head are always fet to work very
brifkly . whenever, it b:mus to fwim, one
may reafonably prefume they are the Inftru-
ments by which it performs this Office,
And, indeed, looking at the Manner of its
fwimming threugh'a Hand Mn::—‘m ier, when
it is at lar: e ina ;‘mal of Water, will confirm
this ’i)nnliu, hrﬁ.uiy; for -there one fhall
often difcern it rifing in a pemuluu ular Di-
rection, and by the Rctatlou of its Wheels
climbing as it were upwmds and mounting
through the Water ; but !mg down a-

gain 1nﬂnmiy upon the ceafing of their
Motlon.

As 1 ¢all thefe Parts #heels, I alfo term
the Motion of them a Rozatisn, becaude it
has exally the Appezd‘ance of being {uch.
But fome Gentlemen have imagined there
may be a Deception in the Cafe, and that
m«ny do not really turn round, though
indeed they deem to do fo. The Doubt of
thefe Gentlemen arifes from the Dlﬁlculty
they find, in conceiving how, or in what
Manner, 2 Wheel, or any other Form, as
Part of a living Animal, can pofiibly turn

upon an Axis, Auppofed to be another Part
of
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of the fame living Animal 5 fince the Wheel
muft be a Part abfolutely diftin& and fepa-
rate from the Axis whereon it turns; and
then, fay they, how can this living Wheel
be nourifhed, as there cannot be any Veflels
of Communication between that and the
Part it goes round upon, and which it muft
be feparate and diftinct from ?

To this I can only anfwer, that place the
Object in whatever Light or Manner you
pleafe, when the Wheels are fully pro-
truded they never fail to fhew all the' vifible
Marks imaginable of a regular turning
round, which I think no lefs difficult to ac-
count for, if they do not really do fo. Nay,
in fome Pofitions, you may with your Eye
follow the fame Cogs or Teeth whillt they
{eem to make a complete Revolution ; for,
she other Parts of the Infe&t being very
tran{parent, they are eafily diftinguifhed
through it. As for the Machinery, I (hall
only fay, that no true Judgment can be
formed of the Stru&ure and Parts of minute
Infe&ts by imaginary Comparifons between
them and larger Animals, to which they
bear not the leaft Similitude. However, as
a Man can move his Arms or his Legs, cir-
calarly, as long and as often as he pleafes,
by the Articulation of a Ball and Socket,
may not there poilibly be fome Sort of
Articulation in this Creature whereby its

Wheels
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Wheels or Funnels are enabled to turn
themfelves quite round * ?

Having deferibed the moft remarkable
Parts of this Infect, I fhall, by the four fol-
lowing Figures, endeavour to reprefent fome
other of the moft ufual Forms it affumes,
both when its Wheels are fully protruded,
and when the Edges only of them are thewn
with their little vibrating Fibrille.

Fig. 6. is the Wheel Infed raifing itfelf
on the Tail, ftooping the Head down-
wards, and working 1ts Wheels about.
This is a common Pofture, in which
the Back is bowed, and the Belly ap-
pears thortened and diftended, great
Part of the Thorax being taken into it.
The Wheels in this Pofition feem to
turn horizontally, with their Backs up-
wards and towards the Eye, in which
Manner they appear very diftinét and
large, with their Teeth bending all the

* Tt is certain all Appearances are fo much on this Side the
Queflion, that I never met with any who did not on feeing it
call it a Retation ; though from a Difficulty concerning how it
can be effected, fome have imagined they might be deceived =
Mr. Leeawenboet 2lfo declared them to be ##beels that rurm
rosnd 3 vid. Phil. Tranf. N° 295. But I fhall contend with
nobody about this Matter : it 1s very ealy for me I know to
be miftaken, and fo far poflible for cthers to be fo too, that
I am perfuaded fome have miftzken the Animal itfelf; which
perhaps they never faw, whilkt inftead thercof they have been
examining one or other of the feveral Water-Animalcules that
are furnifhed with an Apparatus commonly called Wheels,
though they turn not roand, bat excite a Current by the
mere Vibration of Fitrille about their Edges, e
fame
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fame Way, and refembling as many
Hooks. The different Parts of the
Animal, as before defcribed, are ex-
plained by this Figure.

Fig. 7. thews the Animal turned with its
Side towards the Eye, as it frequently
prefents itfelf. The Wheels here have
the fame Appearance as in the pre-
ceding Figure: but one of them lies
confiderably below the other, the whole
Body being fomewhat twifted, whereby
the Horn under the Thorax is diftin¢tly
brought to View.

Fig. 8. and 9. exhibit two of thefe Crea-
tures in the Poftures they are often feen,
when the Wheels are not thruft out,
but the Fibrille appear moving up and
down with very quick Vibrations. We
fee particularly in fig. 9. the whole
Space between thefe Parts gaping like
a wide Mouth, and different from any
of the former Figures.

To defcribe the many Poftures I have
{een this Creature in would be a Wafte of
Time; but the Manner of its changing,
when it pleafes, into a round Globule or
Ball, is fo remarkable a Part of its Hiftory,
that I muft attempt to give the beit Account
of it I can; as I have many Times obferved
very attentively every Step in its Metamor-

hofis.

After having turned about jts Wheels, in

5 various
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various Dire&ions, for two.or three Hours,
in the Water, and probably filled its Belly,
(during which Time its T'ail remains faften-
ed to fome Dirt or Slime, or to the Slip of
Glafs it is placed upon,) one fhall perceive
it, by Degrees, ‘moving them with lefs Vi-
gour, and at laft drawing them quite within
the Head. The Head and included Wheels
fink down then very flowly into the Thorax,
the Belly {wells, and the Whole appears like
Jig. 10,

Soon after, the Thorax alfo' (which now
contains the Head and Wheels) is drawn
within the Belly, and below the annular
Circle at the Top of it, as fiz. 11. repre-
fents,

The faid annular Circle then contrads,
and its Sides come together like the Sides
of a Purfe when the Strings are pulled,
clofing over the Head and Thorax, which,
now, filling the upper Part of the Belly,
make it nearly round, like fg. 12.

In the laft Place, the three upper Joints
of the Tail come down over the lower Joint,
which becomes fixed ; immediately the Belly
alfo finks, or is pulled down, and inclofes
the whole Tail., All the Parts being now
included in the Belly, which becomes their
Cafe or Covering, it fwells into a round
Ball, lies without any Motion, and appeats
confiderably opake. (Vid. fig. 13.) It fill
adheres however by the Tail.

Some-

9
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Sometimes, when in the Maggot Form, it
rolls its Head and Tail together, without
drawing them into its Body; in the Mane
ner of fir. 14.

All my Endeavours have béen hitherto
unable to difcover how thefe Creatures pros
pagate, though for three Years paft I have
never been without them, and am continu-
ally fenfible of their Increafe, by obferving
Numbers of extremely {mall ones appearing
from Time to Time : which undoubtedly are
young Fry. There’s however good Reafon
to believe they proceed from Eggs: for I
have often feen, in the Water along’ with
them, Parcels of Ova, gelatinous like the
Spawn of Frogs, and of a Size proportion-
able to the #heel Animal.—But after what-
ever Manner they are propagated, ’tis pretty
certain, from the exceeding Minutenefs of
fome in Comparifon of others, that the
come out at firft in their perfe&t Shape, and
are not the Nymphee of any other Infe&, as
many Creatures found in the Waters are.

Mine have conftantly been kept in the
fame Glafs Vefiel, fometimes with and fome~
times without Water : for as the Sides of the
Glafs were often left dry, I have fuffered
thofe that had faftened themfelves there to
remain fome Months in that Condition =
neverthelefs, Ialways found them to become
as lively as ever on giving them freth Water,
Mr. Leeuwenhock kept fome Dirt, taken out
of a Leaden Gutter, and dried as hard as

You. II, U Clay,
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Clay, for twenty-one Months together; and
yet when it was infufed in Water, Multi-
tudes of thefe Creatures foon appeared un-
felding themfelves, and quickly after began
to putout their Wheels : and I myfelf have
experienced the fame with fome that had
been kept much longer.

All their Actions feem to imply Sagacity
and Quicknefs of Senfation. At the leait
Touch or Motion in the Water they inflant-
ly draw in their Wheels, Notwithftanding
their Smallnéfs, one fees feveral Species of
Animalcules fwimming in the Water with
them, compared to which themfelves appear
like Whales. Thefe Animalcules are their
Prey: which they take either by Purfuit, or
draw to them by the Current of Water which
their Wheels excite.

It has conflantly been my Endeavour to
difcover the Eyes of this Creature, but I have
never been able to difcern that it has any,
And yet, when one beholds it {wimming
along with great Swiftnefs, turning its Head
on every 8ide, and fccmingly purfuing its
Prey, avoiding any Dirt or other Matters
in the Water that would obftru& its Paflage,
and dire€ting its Courfe with as much feem~
ing Care, Choice, and Conduét as Anima}s
‘that have Eyes do, one can hardly think it
deftitute of Sight.

I would induftrioufly avoid giving way
to Fancy in Cafes of this Nature, but mutt

: acknow-
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acknowledge my fufpe@ing that it has Eyes
fomewhere within lts Wheels + and 1 my Rea-=
fons for this Sufpicion are, its blundering, ir-
regular, and flow Motions while it appears
in thc Form of a Maggot, before its W ’nu-ls
are put out, and the l{e“ulauty Swiftnefs,

and fteady D rection of its Mouons after..
wards ;: whereto I might add, that when it
{wims fu(,mrl s Wheels are 2]w: ays out. Bew
fides, all L}n, Creatures we know that move
themielves from Place to Place with Swifte
nefs, either by running, flight, or {wimw=
ming, are remarkable for I"‘ir Keennefs of
umh; ; and indeed it feems probable that
the fame Rule may hold through all the
Animal Creation: for as the Gifts of Pro=
vidence are ever fuited to the Exigencies of
its Creatures, and contrived in the beft Man-
ner for their Prcﬁ:rvation, we can {carcely
imagine Swiftnefs 1s beftowed on any withe
out the additional Blefling of Sight to dire
its Courfe ; fince the former without the lat=
ter muft unavoidably precipitate the Creature
Into continual Danger of Deftru&ion,—This
makes me {uppofeit may pofitbly have Organs
of Sight fomewhere about the Wheels: nor
15 there any thing more extraordinary in that
than in the Eyes of Snails, which are gene-
rally allowed to be placed at the Extremitieg
of their Horns, and coafeq_ucnt]y muft be

thruft out and drawn in with them,
I cannot conclude this Subjedt W1J10ut
doing all the Honour I am able to the Me-
U 2 mory
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mory of Mr. Leeuwenkock, by repeating,
that we are obliged to his indefatigable In-
duftry for the firft Difcovery of this moft
furprizing Infect.

=i AR, VIL
Dijfferent Kinds of Wurer ANIMALS.

HERE are found in the Waters fe=

veral other Kinds of Animalcules,
furnithed with Infiruments for making an
Eddy, and thereby bringing to themfclves
fuch minute Infeéts, or very {mall Particles
of Matter, as ferve them for Food. Among
thefe fome appear to have a roratory and
others a vibrating Motion; fome alfo {eem
capable of being employed both Ways.

In the Ditch-Water fent me from Ny~
wich, as before-mentioned, page 233, I difco-
vered feveral W hee? Animals with Tails enor-
moufly long, but in all other Refpects, as far
as I could difcern, differing not at all from
thofe juft now defcribed ; the Motion of the
Wheels, the Pulfation of the Heart, and the
Undulation of the Bowels appearing exactly
the {ame in both - Nothing therefore {eems

farther neceflary than to give the Picure of

them, which fee F 7g. 1. Plate XII.

Fig. 2 and 3 in the fame Plate, repre-
fent two different Sortsof Animalcules, fCV‘?“
ral whereof were found fome Years ago, in
Water
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Water taken out of a Leaden Ciftern that
ftood in Somerfet Garden.—The ;mt"-,'i'iar
Part in the firft of thefe has 2 large
furrounded with ﬂzarp Spicule, a, and is evi-
dently cruftaceous, though the Body
Tail are mufcular. Itis not eafy to difcern
ﬂ: Inftruments within this Mouth or ()pen-
ing that ferve to form a Current of Water,
as the Creature does not thruft them be**wd
the Neck 4. When it fwims along it feems
extremely formidable to the minuter Ani-
malcules, Multitudes of which are frequent-
ly fucked in, together with a great deal of
Water, which is {pouted out again immedi-
ate]y When the Tail is faftened to fome~
tmng, it turns the bmlvaoout and directs its
wide Mouth toevery Smc, and bringsaStream
of Water from a confiderable Diftance. The
Motions of the Bowels are diftinétly vifible
in this Animal ; and within feveral of them
one may fee an opake oval L;ou; , vhich by
its Size and Appearance I imagine to be an
Egg; which ifitis, it fignifies their Increafe
to be much lefs than that of moil other mi=
nute Animalcules; for I never obferved more
than a fingle one in any of them; and in-
deed I never found the Creatures t]m.mtdv:s
in very great Number. They are fomewhat
larger than the common W heel Animal,
Fig. 3. reprefents an Animalcule found
in the fame Water with the former, and re-
fembling it pretty much in the - Size and
U 1 Shape
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Shape of its Body, though its Head and Tail
are different : for this Creature’s Tail is fur=
nithed with a Couple of Inftruments 4 o, that
lie fhe..uzed therein, unlels when t they are
made ufe of to faften it to any Thing, that
it may the better be en: 1bled to occafion an
Eddy of Water and bring its Food to it with
the Stream. During th&. Time it is {o em-
ployed the B“dt appears extended (as in the
Figure) and u.NL‘I";bCi uf'f‘zﬂf lice, protruded
fiom two projecting Parts 4 4 that compofe
the Hc‘"”, put the Water into a violent Mo-
tion, and excite a C irrent, by their vigorous
and quick Vibrations, which fets dlrcusly
towards the I\:",!,Ot”l &

This little Creature is entirely mufcular,
and frequently CE‘:l"J’?C” the Form of its Ap-
pearance by contra un(r its B ody and pulling
in its Head or T2 i }‘c perifraltic Motion
of its Bowels, mch are confiderably opake,
1s feen working upwards and downwards in
an odd I‘mannu bht no Part can with any
Certainty be known to be either Lunm
Heart, or Stomach, In many of them how_
ever, an oval Lmiy, which T guefs to be ar
]:gb, 1s'very dif Lm'nhhnbl?, contaitted fwn}-
ingly in a Userus, or Veflel, that feparates it
from the other Bowels, T hey lived with me
feveral Days in the Water they were brought
in, but I COL.IJ never be {0 lucL to {ee any
of thefe Eggs, (if fuch they are) duc_harcred
from the Animal.

O
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CHAP. VIII
Animalcules with Shells and ¥ heels.

T N the Summer of the Year 1745, I firflt
DOL Notice of three Sorts of ##beel Ani-
3 ¥ having Shells, w’q-ch I found herding
‘zog 11rr in the Water of the Ciftern in thr,

arder rfet Houfe, and have feen
fince in o’zher Naters. The firft of them is
reprefented by the Figures 4, 5, 6 ¢ the {e-
) 'j, , 9, 1o: and the
ted 1T, X2y TR

[ .ﬁ

X1I1.

The firft Sort when extended is in Length
shout twitﬁ‘ its Breadth., Itis CO"I..L-IFIL‘({ m i
Shell, whoft Fore-partor End is armed with
four very long bpni\cs on one Jde of #ts
Rim, the other Side whereef 11 s no Spikes
but is waved or bent in two Places, much
Eke the Form of a Turkith Bow: 4.
JSiz. 6. The pofterior End has a large cir=
igh which the Tail is pat
ail it faflens itfelf to any
Thing it meets with, when it intends to fet
the Wheel-work at its Head in Motion;
but in {fwimming, and at all other Times
when it is not fixed by it, it wags this Tail
backwards and forwards as a Donr does his,

ont, BY

* Thefe are called Wheel Animals, from their refembling
the foregoing in fome Particulars.

Uy and
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and makes ufe of it on other Occafions:
which we {hall prefently take Notice of.

Its Body feems divided into three Parts,
the Head, Thorax, and Abdomen; each
whereof is capable of great Diflention and
Contraction ; the Creature being able by
extending them all three to protrude its
Head beyond the Shell, and on the contra-
1y, by contraing them, to draw its whole
Body a great Way within the fame,

The Head when extended divides into
two Branches, between which another Part
(2 Kind of Probofcis) is pufhed out, at
whofe End are two Fibrils, that appear
when at Reft like one very broad Spike, but
which it can move very brifkly to and from
each other with a vibrating Motion, bring-
ing thereby a Stream of Water to its Mouth,
whofe Situation is juft betwixt them. And
the better to effet this, feveral of the like
Fibrillz are placed on each Side of the Head,
which vidrate in the fame Manner, as do
likewife fome very {mall ones at either Cor-
ner. All this may be underftood by view-
ing fig. 4.

But fometimes it alters the Form of the
two Branches, rounding the Ends thereof,
and chapging the vibrating Motion of its
Fibrille into a Rotation, or at leaft what
feems to be fo; at which Time the Head
#ppears as at fiz. g.

],' mme=
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Immediately to the lower Part of the
Head the Thorax is joined, feemingly of
a mufcular Contexture, and containing with-
in it an Inteftine, which by its Motions muft
be either the Lungs or Heart of the Ani-
mal ; fee b. fig. 4.and 5.

A Communication between the Thorax
and the Abdomen or Belly is continued by
Means of a fhort Veflel ¢, whofe alternate
Contra&ions and Dilatations occafion the
Abdomen to rife and fall alternately, having
at the fame time a Sort of periftaltic Mo-
tion. Through this Veflel or Gut all the
Food the Animal takes in is conveyed dire&t-
1y to the Abdomen, where it becomes digeft-
ed, and is thendifcharged by the Anus, which
is placed fomewhere near the Tail ;- but we
have not yet been able to difcover exactly
where, for the Fzces are thrown out fome-
times at the lower Opening of the Shell,
and fometimes they are carried upwards
(between the Shell and the Body of the
Animal) and caft out with a confiderable
Force at the other End, by the Motions of
the Fibrille, which the Animal can employ
to form a Current, not only towards him
but from him.

The Tail has three Joints, and is cleft or
divided at its Extremity, by which Means it
can the better faften to any Thing. It is feen
moft commonly iffuing through the Hole
at the lower End of the Shell, wagging nim-

bly
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bly to and fro, and is made ufe of in {wim=
ming to fteer or dire& its Courfe : but when
the Water wherein the Animal abides is al-
moft dried away, or when it has a Mind to
compofe itfelf to reft, it contraéts the Head
and Fore-part of the Body downwards, and
pulls the Tail upwards, in fuch a Manner
that the whole Animal is brought intirely
within the Shell: and at fuch Times only
the anterior Edges of the Shell, and the
Spikes proceeding therefrom, can be fully
diftinguifhed, and determined to be as repre-
fented fiz. 6. whofe Defcription was juft now
given, For the Shell is fo extremely tranf-

arent that its Terminations cannot be feen
when the Infet extends beyond it; but
whatever pafies within it is as plainly vifible
as if there was no Shell at all,

-Fig. 75 8 9, and 10, thew -the feveral
Appearances of the fecond Species of thefe
fthelled Animals hatving Wheels, which dif-
fors from the firft in fome Particulars now
to be deferibed,

The Bodyof this Species eonfifts of three
Parts, in like Manner as the other does ; only
the Thorax and Abdomen are not in this
feparated by a Gut or intermediate Veflel as
they were in that, but arejoined immediately
together ; and at that Place in the Thorax,
where, in the other Species, I have defcribed
an Inteftine, which I fuppofed to be either
the Lungs or Heart, an Heart is plainly per=

10 . ceived
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ceived in this, having a regular Syftole and
Diaftole, and nearly of the fame ¥orm and
Size with the Heart of the common /7heeler,
as the Figures 7, 8, and g, are intended to
fhew at the Place marked 2.

This Species likewife draws 1ts Head and
Tail ocuhon.llly within the Shell, as at .
10; and then its Shell appears terminated
on its Fore-part by fix fhort Spikes on one
Side of mc R:u ind two on the other, in=
ftead of the four lonﬂ' ones wherewith the
firfk Sort 1s armed : but this does not always
protrude its Head like the other, fo far out
as to cover the Edges of the Shell intirely :
fometimes on, the contrary, the Spikes of the
Shell are feen beyond the Head, and the
Fibrille mentioned in the former Deferip=
tion appear phjl ng between them, as at ﬁrr
e 1;0\5’»-’3""1' the Head very commonly is
as at the Figures 8 and 9.——Thefe are the
chief Partic ~ulars wherein this Animal differs
from the i'J"'-ﬂ'-z'

As to their Propagation, both Species car=
Iy their Younmg in oval Srzccwz or Integu-
ments, faltened, externally, to the lower Part
of their Shells fomewhcre about the Tail :
Thefe Sacculi are {fometimes opake only at
one En: :, and feemingly empty at the other,
fee fiz. 5: Sometimes the Middle Part 4
pears Lp'ln.e with a Tranfparency all round,
like g 7 3 and much Variety of Darknefs
and T ranfparency may be diftinguifhed, ac-

cording
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cording to the different Maturity of the Em-
brios in thefe Bags.

It is highly entertaining to fee 2 young one
burft its Integuments, and gradually force
its Way through them : in doing which the
Parent is greatly afliftant, for by wagging
her Tail to and fro, and ftriking the Shell,
Skin, or Covering, brifkly therewith, the
young one’s Head Part becomes as it were
iqueczed forwards into the Water, tho’ the
"Tail cannot fo foon be difengaged. In this
Condition the young one fets its Wheels
a-going, and exerts all its Endeavours, ’till
at laft it frees 1tfelf from Confinement, and
{wims away, wagging its Tail as the old one
had done before it, and leaving the Integu-
ment adhering to the Shell of the Parent;
who then ufes Abundance of Contrivances
and Efforts to get rid of it, ftriking againft
it with her Tail, fixing the End of her Tail
thereto and darting her Body forwards, with
feveral other very edd Motions not eafy to
be defcribed.

A young one almoft difengaged from the
Shell, being faflened thereto only by the
Tail, is thewn fig. 9. 4. The Subje& from
whence this Pifture was exaly taken,
during the Performance of all the Particu-
lars above defcribed, had alfo another Em-
brio, ¢, adhering to its Shell,

‘Thefe Animals have one, two, three, nay,
{fometimes even four or five of thefe young
ones
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ones hanging to them: but they are fre-
quently without any at all, like the Figures
4. and 8.

The third Species of cruftaceous Animals
with Wheels, fhewn fig. 11, 12, 13. 1s re=
markably different from the former two in
the Shape and Fafhion of its Shell, which
extends on either Side a curved or hooked
Procefs, that bending towards the Tail, in-
ward, ends in a {harp Point, and is within a
fourth as long as the Tail itfelf.—The Head
Part of the Shell differs alfo from thofe be-
fore defcribed, in the Order and Difpofition
of the Spicule, of which it has four longer
and two fhorter ones, placed as in fig. 13.
where by the Body’s being contracted and
drawn confiderably within the Shell, as fre-
quently is the Cafe, the Top of the Shell
is pertectly diftinguifhable, and its Spicule
plainly feen,

The Tail of this Creature has the like
Figure, Articulations and Motions with that
of the other Species : and its Body may pro=
perly be divided in the {ame Manner as
theirs, though in Shape it appears {omewhat
different through the Shell, which the
Drawings exprefs fufficiently without any
particular Defcription. :

From its Head two Arms or Branches are
frequently extended, and the circular End
of each is furnithed with a Border of Fidril-
le, {eeming at fome Times to haye a very

quick -
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quick Vibration, and at others a rotatory
Motion, occafioning a rapid Current in the
Water,

Their Ova are carried at the Tail End,
cither faftened to the Tail itfelf, or to the
Procefics of the Shell, as at f7. 12. One,
two, or three are the Number ufually hang-
ing to them ; but fome, though very few,
have four or five. The Young burlt their
Integuments, and are hatched very probably
like the Species before defcribed ; but hav-
ing never had the Pleafure of feeing them
do {o, I can fay nothing more to this Part
of their Natural Hiftory.

€ H-A P X,
The Water-Flea with branched Horns.

True Figure and Defcription of this

little Creature having never yet been
publifhed amongft us, what follows I hope
may prove acceptable,

'The Name given it by Swaemmerdam, of
Pulex aquaticus arborefcens, 1 chufe to retain
here, as exprefling aptly enough its Motions
and Appearance.—It is found in Refervoirs
of Rain Water, in Bafons, Ponds, Ditches,
&e. where the Water is not often renewed ;
and that fometimes in fuch Abundance, as

by
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by its red Colour to make the whole Surface
of the Water appear like Blood *.

This Animal is cruftaceous, being covered
with a thin oval Shell in the Manner of a
Lobfter or Cray-Fifh, but with this Diffe-
rg,ncb, that the Shell being open a good Part
of its Length, the Animal can thereby put
out and draw in its Legs and Part of the
Body when it pleafes.

The upper Part of the Shell bears a near
Refemblance to the Head of a Bird, hay-
ing a fharp-pointed Procefs very much like
a Beak or Bill, but intirely fixt and immove=
able ; and the Eyc being placed near there-
to, in a Sitpation mu(.h correfponding with
that of a Bird, adds much to the Refem-

blance. This Eye feems compofed of feveral
fmall Globules, though not pearled as thofe
of Land Infe&s, but all contained in one In-
tegument, wherein they appear to be in fome
Decree moveable. The Animal has two of
thele E yes: but as he always lies on one
Side when ched in a Drop of Water to be
examined by the Microfcope, no more than
one can then be feen; which induced Mr.
Bradley to imagine it had only one Eye, and
from thence to call it Monsculus ; but who-
ever beholds the monftrous Pi&ure that

® Some Swarms of them are red, and others oreen : : but
whether this Difference be owing to thei i, or fome
other Accident, or whether they are of differcnt Species, I

am unable to determine,

Writer
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Writer has given of this Infe& in his Book
on the Works g‘”Nﬂtzm, will be little fur=
prized at any of his other Miftakes.

A little below the Eyes, two Horns, which
are moveable, are Jomed to the thelly Head ;
their Infertion being in the Manner of Ball
and Socket., Each of thefe Horns comes
out in one fingle Trunk at firt, but divides
foon into a Pair of Branches, each Branch
having three Joints. A fmall Hair Briftle
grows out from either of the two firlt Ar«
ticulations, and three pretty long ones from
the Extremity of the laft.

Juft beneath the Infertion of thefe Horns
2 long Kind of Gut runs down almoit the
Length of the whole Body, where it joins
to a Part which in Shape very much refem-
bles the Toe of a Bird, having a large
Claw or Talon at the End thereof. The
Creature can move this Part beyond its Shell
with a great deal of Force, and by that
Means, as I apprehend, performs its {pring-
ing or leapmg Motion.

It has eight Legs or Fins befides this,
which, when the Creature lies otherwife
{till, are neverthelefs in a continual and nim-
ble Motion, forming a brifk Current of Wa=
ter, like that of many other Animals. They
are alfo very ferviceable in {fwimming, and
afiift in its circular Motion, of which 1 f{hall
prefently fpeak,

Behind
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Behind the abovementioned Gut, and as
it were detached from the reft of the Body,
the Heart is placed, and may be feen dilat-
ing and contralting, alternately, with a very
regular and diftinét Syftole and Diaftole.

The lower Part of the Shell terminates
in a long Spike or Tail, which is without
Motion, but thickly fet with fix Rows of
fhort ftrong Spines, making its Appearance
like the prickly Horn or Snout between the
Eyes of Lobfters, Cray Fith, Shrimps, &'o.

Swammerdam has very judiciouily ob-
ferved * (what every Body who examines
it carefully will difcover to be truc) that this
Animal has three different Kinds of Motion.
The firft is a fmooth and even fwimming,
whereby it carries itfelf horizontally along
in the Water. The fecond is a fudden tkip-
ping or leaping, much refembling that of a
Flea. And the third is, when lying at the
Bottom of the Water, it turns its whole
Body round as it were on a Center, with a
very brifk Rotation, by Means of its fmall
Legs or Fins.

As no Creature lives without its Tormen-
tors, this is very much infefted by the Shelled
Wheel Animal already deferibed, Page 298,
and fhewn in the I'/ate with this, fig. 7, 3, g.
Both thefe Infe@s are in great Abundance
frequently in the fame Water; and when that

* Hit. Gen. des Infestes, p. 69; %0,
Vo, II. —X

(WVEN
@i
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is the Cafe, it is not uncommon to difcover
five or fix of the Shelled W heel Animals faf-
tened by their Tails to the Shell or Horns of
the Water-Flea, and caufing to it feemingly
a vaft deal of Uneafinefs; nor can they be
driven away, or fhaken off, by all the Mo-
tions and Efforts the Creature makes ufe of
for that Purpofe.

206

€ H'A P X
Tbe Bell-Flower Animal, or Plumed Polype.

Was firft informed of this Creature by my

induftrious Friend Mr. Willian Arderos,
towards the End of the Year 1743, as his
Letters fhew ; and in the Year 1744, it was
taken Notice of by Mr. Trembley, who gave
it, in his Memoires, the Name of the Polype &
Pannache, or the Plumed Polype. My Friend,
who difcovered it in his Searches for the
Polype, called it the Bell-Flwer Animal:
and after favouring me with his own Ob-
{ervations, fent me fome of the Creatures
themfelves, which living with me feveral
Months, I had fufficient Time and Oppor-
tunity to examine and confider them. And
as there feems fome little Difference between
thofe in my keeping, and what Mr. Trembley
defcribes, they may poflibly be of another
Species, though of the fame Genus.
This
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This is one of the many Kinds of Water
Animals which live as it were in Societies :
of which fome Sorts hang together in Cluf-
ters, but can detach themfelves at Pleafure ;
whilft others again are {o intimately joined
and connelted together, that no one feems
capable of moving or changing Place with-
out affeing the Quiet and Situation of all
the reft. But this Creature forms as it were
an intermediate Gradation between the other
two, dwelling in the fame general Habita-
tion with others of its own Species, from
whence it cannot intirely {feparate itfelf ; and
yet therein it appears perfectly at Liberty to
exert its own voluntary Motions, and can
either retire into the common Receptacle,
or pufh itfelf out from thence and expand
its curious Members, without interfering
with or difturbing its Companions,

They dwell together, from the Number
of ten to fifteen (feldom exceeding the lat-
ter, or falling thort of the former Number)
in a filmy Kind of mucilaginous or gelati-
nous Cafe ; which out of the Water has no
determined Form, appearing like a little
Lump of Slime, but when expanded therein,
refembles nearly the Figure of a Bell with
the Mouth upwards ; and is ufually about
the Length of half an Inch, and ons Quar-
ter of an Inch in Breadth or Diameter, This
Cafe being very tranfparent, all the Motions
of its Inhabitants may be difcerned through

2 it

ol
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at diftinétly. = It feems divided, internaily,
into feveral Apartments, or rather to con-
tain {everal {maller Saecculi, each of which
inclofes one of thefe Animals. ‘Fhe Open-
ings at the Tops of thofe Sacculi are but juft
{ufiicient to admit the Creature’s Head, and
a very fmall Part of its Body, to be thruft
out beyond them, the reft remaining always
in the Cafe. The Animal can however when
it pleafes draw itfelf intirely down within the
Cafe, which is an A fvlum to fecure it from
its Enemies (for it is not unlikely many of
the larger aquatic Infeés prey upon it) and
a fafe and agreeable Retirement wherein to
perform the Fun@ions of Digeftion, Sleep,
and the other ncccﬁhry Calls of Nature.
This Cafe it can, I fay, retire into at Plea-
fure $ and it never fails to do fo when any
fudden Motion of the Water, or of the Vef-
fel it is in, difturbs it : as alfo when it has
feized with its Arms any of the minute In-
{feéts which ferve for its Food.

The Arms are {et round the Head to the
l\umber of forty, having each the Figure
of a long /4 one of Wnoie hooked Ends is
faftened to the Head ; and all together when
expanded compofe a Figure imnewhat of a
Hor fe=fhoe Shape, convex on the Side next
the Body, but gradually opening and turning
outwards (e fig. 19 and 20, Plate XI1.) fo
as to leave a confiderable Area within the

outer Extremities of the Arms. And when
thus
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thus extended, by giving them a vibrating
Motion, the Creature can produce a Current
in the Water, which brings the Animalcules,
or whatever other minute Bodies are not be-
yond the Sphere of its Adtion, with great
Velocity to its Mouth, whofe Situation is
between the Arms: where they are taken
in, if liked, or elfe, by a contrary Current,
which the Creature can excite, they are car-
ried away again : whilft at the fame Time
other minute Animalcules or Subftances,
that by lying without fide the Inclofure
made by the Arms are lefs fubje@ to the
Force of the Stream, are frequently feized
by them : for their Senfe of Feeling is fo
cxquifite, that on being touched ever fo
flightly by any fuch little Body, it is caught
immediately and conveyed to the Mouth.
However, one may obferve the Creature is
{fometimes difappointed in its Acquifition »
for after drawing down one of the Arms
fuddenly inwards towards the Moath, it may
be perceived flowly extending itfelf again,
without the Creature’s retiring  into  its
Cafe ; which it fails not to do on meeting
with any thing worth its while.

The Food is conveyed immediately from
the Mouth or Opening between the Arms,
through a very narrow Neck, into a Pz’tﬁhgc
feemingly correfpondent to the Ocfophagus
in Land Animals ; down which it pafles into
the Stomach, where it remains’ for fome
X 3 Time,
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Time, and then is voided upwards, in {mall
round Pellets (which at firft I imagined to
be its Eggs) through a Gut, whofe Exit is
near the Neck, where it was firft taken in.

The Body of this Animal confifts of three
Parts or Dwvifions, in the uppermoft whereof
all the aforementioned Inteftines are cone~
tained, though they are not to be diftin-
guifthed when the Creature is hungry ; but
after it has eaten they become diftended and
opake, and may very plainly be difcovered.
The other two Divifions (the lowermoft of
which [ take to be fixed to the Bell or out-
ward Cafe) feem of no other Service than to
give the Creature Power of Contraction and
Extenfion.

The Arms feem not able like thofe of
the common Polype to contract or fhorten
themfelves ; but inftead thereof, when the
Animal retires into his Cafe, they are
brought together in a clofe and curious Qr=
der, 1o as ealily to be drawn in, Their gene-
ral Figure, when expanded, is that of a Cup,
whofe Bafe and Top are of an Harfe-fhoe
Form ; but they prefent fometimes a very
different Appearance, by feparating into four
Parts, and ranging themfelves in fuch Sort
as to repyefent four iépamte Plumes of Fea-
thers,—See iz, 22

I could never difcover any Eyes they
have, and yet find fome Reafon to believe
they fee: for on being fet in the Light of the
Sun,
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Sun, or a Candle, or brought out of the Dark
into the Day-light, though contracted before
and retired into the Bell, (as indeed they ge-
nerally are when in the Dark) they con-
ftantly extend their Arms for Prey, and thew
evident Signs of being pleafed.

Befides the particular and {eparate Motion
each of thefe Creatures is able to exert with-
in its own Cafe and independent of the reft,
the whole Colony has together a Power of
altering the Pofition, or even of removing
from one Place to another the Bell or com-
mon Habitation of them all. Hence this
Bell is {een fometimes {tanding perfedily up-
right (as fig. 15 and 17.) fometimes bending
the upper Part downwards (as fig. 16.)

It has been mentioned already, that be-
tween ten and fifteen of thefe Animals dwell
together, as it were 2 little Community, in
one Bell-like Cafe or common Habitatien ;
but their-Number increafing, this Bell may
b_c obferved to fplit gradually, beginning
trom about the Middle of the upper or an-
terior Extremity, and preeéeding downward
towards the Bottom, till they feparate at
lalt intirely, and form two compleat Colo-
nies, independent of each other; one of
which fometimes removes itfelf to another
Part of the Vefiel. The Manner how the
fingle Animals propagate, I have never been
able perfeitly to difcover, though there is
fome Reafon to conjecture it may be by the
X 4 Means
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Means of Eggs ; as fmall opake Bodies of a
conftant and determinate Figure are fome-
times {een lying in their Bells: and unlefs
they are Eggs I know not what to make of
them. Their Shape is nearly that of a
Weaver’s Shuttle, being compofed of two
circular Arcs, whofe concave Parts are to-
wards each other. The Breadth is about
two Thirds of the Length, and in the Mid-
dle of each a circular Spot appears more
opake than the reft, which poflibly may be
the Embrio.  But as I never faw any of
them come to PerfeGion, I can make no
farther Judgment of them than what their
Sitvation and Furm fuggefts, .They are re=
prefented fg. 15. a.

‘The Bells, or Colonies of thefe Animals,
are to be found adhering to the large Leaves
of Duckweed and other Water Plants; and
may eafieft be difcovered, by letting a Quan-
tity of Water, with Duckweed in it, ftand
quietly for three or four Hours in Glafs
Veflels, in fome Window, or other Place
where a firong Light comes : for then, 1f any
are about the Duckweed, they will be found,
on careful Infpetion, extending themfclves
out “of their Cufes, fpreading their Plumes,
and making an elegant Appearance.

They are extremely tender, and require
no little Care to preferve them : their moft
general Diforder js a Kind of Slime or ra-
ther Mouldine(s, which will fometimes en-

‘ ' velope
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velope them in fuch a Manner as to prove
mortal. The beft Way of curing this 1is,
by gently pouring a large Quantity of Water
(perhaps two or three Quarts) into the
Veflel where they are kept, and letting it
run off flowly : by which Means the Slimi-
nefs will gradually be loofened and carried
away with the Water.

As to Food, if freth Water be given them
daily, they will find {ufhicient for themfelves;
and it is dangerous to try any other Way of
feeding them, for the {malleft Worms, or
other vifible Infects one can think of giving
them, will tear their delicate Frame in Pieces.

Fig.'15. reprefents one compleat Colony
or Bell, ftanding eret, with all the Ani-
mals out of their Cafes, and their Arms ex-
tended for Prey : exhibiting all together a
very pretty Appearance. Here g thews the
opake Bodies fuppofed to be Eggs.

Fig. 16. thews all the Creatures with-
drawn into their Cells, and the End of the
Bell inclining dowawards.

Fig. 17. the Bell ere, with only one of
the Animals coming out, in order to fhew
its Conne&ion with the Bell.

Fig. 18. reprefents a Colony dividing.

Fig. 19. one compleat Animal, greatly
magnified, to fhew its feveral Parts more
diftinGly. Fiz.

a, the Horfe-fhoe-figured Head,
4, b, the Arms feen from one Side.
Cy the
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¢, the narrow Neck,

d, the Oefophagus.

e, the Stomach.

J> the Gut or lalt Inteftine, trrourrh
which the Food. paffes, after being
digefted in the Stomach.

25 the Anus, wheré the Faces are dif=
charged in little Pellets.

b, 1, that Part of the Bell which fur-
rounds the Body of the Animal, and
clofes upon it when it retires down.

Fig, 20. The Head and Arms feen in
Front.

Fig. 21.. The Head and Arms clofing to-
getheL, and difpofing themfelves in order to
be drawn down into the Bell.

Fig. 22. 'The Arms arrangedi in a Fea~
ther-hku A ppearance.

C H'AP. XI
The & AT Y R

Frequently have taken Notice, in feveral

Infufions of Vegetables, of a little cruf-
taceous Aﬂimah,‘uh,, whofe Picture is given
Jiz. 25th of this {fame Plaze XII. The Shell
of this Creature is fo exceedingly tranfpa-
rent, that unlefs great Attention be given
it cannot be difcerned at all. It feems to
cover the Back only of the Animal ; its Bel-
ly,
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iy, and unucr Parts, appearing to have no
Shell. The Middle of the Body, containing
the Bowels, .\whofc periftaltic Motion may
be difcerned) is fomewhat opake, and in
the Shape of a Bottle with the Mouth down-
wards; the Sides are tranfparent, and fhew
many Veflels running through them. Four
Legs, or Fins, divided near half their Length,

and ferving either to walk or fwim, iffue
from the opJL.e Part, and reach beyond the
Edges of the Shell : and two thicker and
thorter Limbs, pointing dire@ly forwards,
each of them arfned with a {harp Claw, are
placed at the Head-End, and probably are
the Inftruments wherewith it takes its Prey.
On each Side of the narrow Part of the
opake Body, at {fome little Diftance there-
from, one fees a round black Spot, the Ufe
whercof Idon’t prct»nd to guefs —ThisAni-
mal is britk and vigorous, {wimming fome-
times with great Swiftnels through the Wa-
-*cr, at other Times it creeps alorw at the
Bottom of the Drop,and now and thm ﬂc:ps
nimbly like a Flea. It often thews itfelf in
Profile, as reprefented fig. 23.

Monfieur Yoblot (whofe Imagination has
frequently exa ggemtcd the qurcs of Ani-
malcules to be found in Water, ) tells us, that
be once difcovered, in an Infufion of the
./*’?z:mmg, an Animalcule having on its Back

2 Maik or exalt Reprefentation of a Satyr’s
Face ; and he gives a Picture fuitable to that
7 Idea,
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Idea. But, making a confiderable Allowance
for the Fruitfulnefs of his or his Painter’s
Fancy, I think it not unlikely that the Sub-
ject we are treating of might have been the
little Animal he faw : for the two black
Spots, with the Part of the Bowels that comes
between them, have fome Refemblance of
a Nofe and Eyes; the two Points, which
terminate the Shell at the Tail-End, appear
fomething like a piqued Beard; the Dif-
tance between may pals for a Mouth, and
the Whole' put together, might by a true
Lover of the Wonderful, be worked up to
the extravagant Likenefs of a Sazyr’s Face.—
But this is mentioned only by the by, and
as a Reafon why I give it the Name of
Datyr.

&

o AT e

Three AQUATIC ANIMALS defcribed.

FEYOWARDS the End of September, in

the Year 1743, fome Water taken
from a Ditch at Tooting in Surry, (wherein
many Polypes of an exceeding fmall Kind
had been difcovered, by my worthy, inqui=
fitive, and obliging Friend the Rev. Dr. Hez-
ry Miles, F. R, 8.) was fent to me in a Phial,
in order to be examined. And whilft I was
viewing the Polypes with the Microfcope, I
had
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had the Pleafure of finding three different
minute aquatic Animals, which I had never
before obierved. :

The firft of thefe feemed to the naked Eye
like a very {fmall and flender Worm, of a-
bout one Third of an Inch in Length: but
the Microfcope foon fhewed its real Form,
and the Singularity of its feveral Parts, in

the Manner they are reprefented Plaze XII.
Sg. 24.

From the Fore-part of the Head of this
Animal a long Probofcis, Horn, or Snout was
extended, moving itfelf every Way with
great Readinefs, and iffuing from that Part
of the Head where the Mouth fhould be ;
which anterior Part changed its Appear-
ance according to the Motions of the Inftru-
ment, fometimes extending itfelf and becom-
ing more {lender, and at other Times horten-
ing itfelf and growing thicker. About the
Head it had fomewhat of a yellowith Colour,
13ut all the reft of it was throughout per=
tectly colourlefs and tran{parent, except the
Inteflines, which were confiderably opake,
and difpofed as in the Picture. In them al-
1o a periftaltic or internal Motion was dif-
tiné& y vifible. Along its Sides were feveral
Papijle with long Hairs growing from them
its Tail ended very bluntly : it had two black
Eyes, and was extremely nimble.

I found only this fingle Animal of its
Kind, from which I drew up the above Re=

marks
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marks at the Time of viewing it, when its
Figure was likewife carefully taken; bat
foon after I had the Favour of a better Ac-
count in a Letter from Dr. Miles, who had
Plenty of them under his Infpe&ion: and
this I fthall lay before the Reader in the
Doéor’s own Words.

¢ The Worm found in the Water in which
*¢ I met with the Pofypes in this Neighbour-
“¢ hood is of various Sizes, from about;% of an
¢ Inch to half an Inch, and about the Thick-
*“ nefs of the Worms we feed the Polypes
“ with, It is tranfparent, excepting in the
¢« Middle where the Gut runs, which the
¢ Faeces make look of a dirty Celour, but it
¢ has no Rednefs as the Worms have, and
“ for that Reafon might be reckoned a-
““mongft the Infe@s which fome have
“¢ erroncoudly called exanguious, f{ince our
¢ Eyes, affifted by Glafies, thew them to
¢ have Blood : as I thall prefently tell you
¢ this has.

* The Form of it (when magnified I
¢ mean) refembles in many Particulars fome
¢¢ of our Caterpillars that feed on Vegeta-
¢ bles. It is infected as they are, and it is
‘¢ hairy: here and there a little Tuft of
¢ Hairs, and in other Places a fingle Hair
¢ regularly.growing out of the Sides, as I
¢ have attempted to reprefent in the Fi-
*“gure. I faw the periftaltic Motion of
¢ the Gut, and once faw it exclude Fzces,
¢ three
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three or four Clufters together, which re-
fembled exactly thofe of our common
Caterpillars, or of the Silk-worm Cater-
pillar. But the moft remarkable Thing
in this Creature is 2 Kind of Horz or Feeler
which it feems to carry in its Mouth, and
may be juft feen by the naked Eye if
your Water be clear. *Tis in the laroer
ones about ;% Inch long. This (I know
not what to call it) it waves to and again
as 1t moves in the Water, or when it
creeps up the Side of the Glafs; which
it does {fomewhat like a young Leech, but
without contracting its Body fo much, and
rather in the Manner that Caterpillars do,

¢ I have not been able to learn, though
I have viewed it a long Time together,
whether it gets any Food with this Horn,
nor can I find whether it be hollow : but
I am certain ’tis not pointed, but rather

" blunt : nor have I ever feen it contracted

any thing confiderably.—I muft not omit
to teil you, that’tis a very tender Crea-
ture; for in taking up the firfk [ viewed
with a Quill, as we do the Po/ypes, by the
Side of the Glafs, I injured it {o much,
that it was nearly eut in two, and its
Horn came off, atter it had been a little
while in the Drop of Water upon the

* Slip of Glafs, Iwas glad of this laft Ac-

cident, as it gave me an Opportunity of
obferving the Horn or Feeler in a better
¢ Manner
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into the Fore-part of the Head or Mouth,
and to have becn placed (as fome Bones
are) in a Socket, the End next the Head
feeming claviculated or clubbed, and con-
fiderably bigger than the other : the Head
allo in the Place where this Horn had
been inferted was left with a Hollow fuit-
able to fuch Articulation. I am doubt-
ful whether the Creature can contraét this
Horn or not, nor can I tell whether there
be any Communication between it and
the Entrails. I took Notice that in or-
der to wave it about confiderably it con-
trated its Head a little, as if to hold it
fafter and have more Command of it ; and
indeed the Head refembles a Sort of For-
ceps gralping this Feeler at the thick
End.

¢« The faid Horn or Feeler has no-
thing remarkable in its Texture, but ap-
pears {mooth and tranfparent, without
any of the Afperities that we find on the
Arms of the Polype. 1 fhall only add,
that the Gut runs vifible from the Head
to about =% of an Inch of the Tail, where
it ends infenfibly, for without a gOOd
Magnifier you cannot difcern its End, but
it feems to be refolved into the Body of
the Worm. The Tip of the Tail is very
traniparent, and there I faw with great
¢« Delight
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* Delight the Circulation of the Blood in
“* the Middle, running to the Gut, as it
feemed, and lofing itfelf thereat, by reafon
“ of its Opacity.—Querenda. What is
“* the Ufe of this Horn or Fecler? What
“ Food does the Creature eat? One would
 think nothing taken in by the Horn,
“* 1t be bolhpw, becaufe the Faces are {o
¢ grofs: if not, how does it take its Food ?

¢ 52

And what is it in its mature State ?
The fecond Sort of Animal I difcovered
in this Water was about a Line in Length,
having a large Head, with two black Eyes in
Sockets confiderably pl‘ojc&ing, and pretty
long Antenne. Its Head, Body, and Tail,
were divided like thofe of the Beé or VVafp
Kind : from the End of the Tail iffued three
long Branches befet with Hairs, and each ap-
peared fomewhat like the Stem of a Pea-
cock’s Feather : they could feparate more
or lefs, be brought together, or move in an
Direction that fuited the Conveniency of the
Creature. . It had fix Legs, which ferved
¢ither to fwim or creep, with Claws at the
End of each. The Head, Body, and Tail,
were covered all over with 2 Sort of Hair or
Down, and under the Tail were a Couple
of moving Parts like Fins, wherewith it
feemed to guide its Courfe in fwimming. It
Wwas extremely agile,

Plate X1V, N° 7. A, reprefents this
Animal as viewed by the Microfcope,

Vor, II. Y " 'The
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The Tail Part more enlarged, with its
under Side turned upwards to thew the Fins,
and its three Branches difplayed, is {hewn at
the Letter B.

The third Sort of Animal, whofe Figure
may be feen in the fame Plate at M, had an
odd Head, flattith before, without any Ap-
pearance of Eyes : a Body fomewhat opake,
and a Tail that could divide occafionally.
From about the Middle of the Body a very
thin Membrane was extended, on each Side,
as low as the upper Part of the Cleft in the
Tail ; this was moveable, very tranfparent,
and ferved as a Fin in {wimming. It was
very minute, and {wam along with a. direct
progreflive Motion, very fmooth and regu-
lar, but not faft. Sometimes it would change
its Figure, and appear fomewhat crooked and
triangular, in the Manner (hewn at N,

CHAP. XIIL

The GLOBE ANIMAL.

N the Month of Fuly 1745, three Phials

full of Water were f{ent to me fromk
Yarmouth, by Mr. Fofeph Greenleafe, having
in them feveral Kinds of Animalcules un-
known to me before. Some of the larger
Kinds died in their Paffage, occafioned I
fuppofe by the Jolts they received, and 2
Deficiency
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Deﬁcicncy of Air ; the Phials being corked
clofe, and too full of Water to leave them
Air enough for Refpiration. One kind, how-
ever, fuffered very little, but when examin-
ed by the Microfcope was perfe@ly alive
and vigorous, and fo numerous in one of
the Phials, that the Water might be perceiv-
ed to fwarm with them, though their Size
was much too fmall for the naked Eye to
diftinguith' otherwife than as moving Points.
They all died with mein two or three Days,
but in that Time I had Opportunities enough
to examine them, very carefully, and take a
Drawing of them. My Friend, Mr. Zrderon _
of Norwich, fent me alfo, towards the End of
the fame Summer, fome little Account, with
a Drawing of the fame Animalcule, of which
he had accidentally difcovered 2 fingle one
in a Drop of Water,

Fig. 27. reprefents this very fingular mi-
nute Water Animal, as it is feen before the
Microfcope. Its Form fecms exactly globu-
lar, having no'Appearance of either Head,
Tail, or Fins. It moves in all Direétions,
forwards or backwards, up or down, ecither
rolling over and over like a Bowl, {pinning
horizontally like a Top, or gliding along
{moothly without turning itfelf atall. Some-
times its Motions are flow, at other Times
very fwift : and when it pleafes; it can turn
round (as it were upon an Axis)very nimbly,
without removing out of its Place. Iis

4 whole
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whole Body is tranf{parent, except where
the circular black Spots are thewn in the
Picture ; of which Spots fome had fix or
feven, {fome one, two, three, four, or five, and
others none at all. Thefe probably are its
Eggs or young ones ¢ but the thort Time
they were with me, prevented my coming
to a Certainty as to this Particular. ‘The
Surface of the whole Body appeared in fome
as if all over dotted with little Points, and
in others as if granulated like Shagreen : but
their more general Appearance was, as if
befet thinly round with {hort moveable Hairs
or Briftles; and ’tis not improbable all
their Motions may be produced by fome

fuch Inftruments, performing the Office of
Fins.

CHAP. XIV.
Eggs of the finall Frefh-Water Snail, and

Animalcules aa'éerz}zg to them,

HE Group of Figures, Plse XIIL
T N°* 1. A reprefents the magnified
Appearance of a Congeries of the Spawn or
Eggs laid by a Water Spail : which Con-

geries of Eggs, as feen by the naked Eye, is
thewn at the Letter B.

The Parent Snail is exhibited of its naturak
Bignefs, C 1; its Back upwaids toward the
- Eye,
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Lye, and its Body extended beyond the Shell,
in the AQion of creeping from Place to
Place.

The {mall Snail is turned upon its Back,
C 2; that the true Form and Opening of
the Shell may the better be underftood.

I have frequently kept Numbers of thefe
Snails, for many Months together, in a large
Glafs Jar, with Polypes and other Water
Animals : and 'tis very common for them to
faften their Spawn, in little Maffes, againft
the Sides of the Glafs, where the Eggs
hatch in about three Weeks or a Month’s
Time. '

The Spawn, when firft depofited, ap-

pears to the naked Eye like a tranfparent

Jelly 5 but if examined by the Microfcope,
one fees in it Numbers of {fmall and ex-
ceedingly pellucid oval Bodies, at little Dii-
tances from one another, enveloped in a ge-
latinous Subftance; having each of them
towards one of its Extremities a Very mi-

nute dark Speck, wherein, if carefully exa-

mined by the greateft Magnifier, a Pulfation
may be difcerned.

This Speck will be found to grow larger
from Day to Day, and to become a perfe&
Snail, with its Shell compleat, feveral Days
before it burfts through its Integuments.
When the Eggs are about a Week old, the
Embrio Snail may be difcerned in its true
Shape, turning itfelf very frequently within
the fine Fluid in which it lies ; and the Heart

Y- 2 18
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is then a moft agreeable and amazing Speéta-
cle, thewing itfelf very diftinétly, and re-
fembling a little oblong Bladder, much lefs
at onc End than the other: the Palfazimn
proceeds under the Eye with great Exaétnefs
and Regularity, and the Syftole and Diaftole
of this Veflel are nearly equal to thofe of
the human Heart, fomewhat more than fix-
ty Pulfations being performed in a2 Minute,
as I have found by feveral Trials, keeping
my Finger at the fame Time on my own
Pulfe, which ufually beats two or three
Strokes more. The Heart is large in Pro-
portion, and may be always feen, until the
Animal increafing in Bulk and becoming
confequently more opake, in fome Pofitions
it hardly can be perceived : but as the Ani-
mal frequently turns itfelf within the Egg,
a little Patience will bring the Heart in full
View again ; and that aslong as the Embrio
continues within the Egg. Nay, evenafter
it is hatched, the Heart may be difcovered
tor fome days through the tranfparent
Shell *,

The general Plan of Nature is fo uniform,
in the Production of living Animals, though
with fome little Variations as to the Man-
ner of its Execution, that from what we are
able to difcover in the very tranfparent Eggs

* The fame Progrefion I have been deferibing, was ob-

ferved at Nerauich, by Mr. Arderen; in the Cormu Ammonis
River 8uajl. .

of
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of this little Creature, fome reafonable Con-
jeGrare may be formed of what happens in
thofe of much larger Kinds.

According to the ufual Order of Nature,
every Embrio of an Animal is lodged for a
Time within the Uterus of the Parent, in-
clofed in a Cafe or Egg, whofe outer Coat is
cither hard and fhelly, or tough and mem-
branaceous, affording a proper Bed and Co=
vering to preferve it from external Injury.

In Animals that are cviparous, this Egg
is excluded out of the Body of the Parent,
fome confiderable Time before the Embrio
has attained a Size and Strength {uflicient to
endure being expofed to the open Air with-
out Prejudice : during which Time, it takes
:n Nourifhment, and its Limbs acquire a
continual Growth, from proper Juices in
which it floats, and wherewith the Egg is
replete. For the Egg, between the Time of
its being laid, and that of its hatching, can
receive no other Benefit from the Parent,
than what the natural Heat of her Body can
afford it: And Experience teaches that the
like Degree of Heat, fupplied by any other
Means, with the fame Conftancy, will be of
equal Service *.

On the contrary, in viviparous Animals,
the Egg is retained in the Uferys of the Pa-

* Tn the Eggs of numberlefs Species, which {hew no
Concern for them after they are once laid, no more Heat at
all is neceffary, than what is commou to the Air or Water
in which they are expofed.

Yok rent,
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rent, till the Embrio having attained a cer-
tain State of Maturity, endures Confinement
no longer, burfls open the Integument, Cafe,
or Shell that inclofed it, and iffies there-
with from the Body of the Parent: until
which Time the Emério receives its Nourith-
ment from the Blood and Juices of the Pa-
rent, which are conveyed into .the Body of
the Embris, by certain Veflels of the Parent
that inofculate with correfpondent Veflels of
the Embrips, and at the Birth become {epa-
rated therefrom.

Hence it appears probable, that the origi-
nal Principle of Life, the gradual Expanfion
and unfolding of the Members, and the
Progreflion towards Maturity and Birth, are
nearly the fame, whether the Emériz be
hatched witdin the Body or witbout the Bo~
dy of its Parent; which feems to be the
chief Difference between viviparous and ovie
parous Produéion. But to proceed.

For fome Days after the Water Snail has
laid its tranfparent 'Egg, the ?s’licroil‘op}c
Speck of Life, wherein the tender Limbs and
Rudiments of the Animal are moit wonder-
fully folded up and contained, has no other
Appearance of Life than only a languid
Pulfation, but juft difcernible by the bett
Glaffes and the moft curious Eye. As this
Speck increafes in Bignefs, it exhibits, gra-
dually, the Figure of a minute Snail, and
acquires an Ability of moving itfelf very

: ' flowly,
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flowly. After this, its Size and Motion be-
comes every Day more confpicuous, its {pi-
ral Revolutions fhew themfelves more dif-
tinétly, its Form becomes more perfedt, a
Shell, unconceivably delicate, is produced
over its tender Body : it now occupies a con-
fiderable Part of the Egg, turns itfelf vigo-
roufly, and even creeps within it, and in due
Time breaks it, and iffues forth.

*Tis not unlikely this is Nature’s conftant
and regular Courfe in the Produétion of all
Creatures that are oviparous; and that fhe
proceeds nearly in the fame Manner to pro-
mote the Growth and Birth of the Emdris
in the Human Race, as well as in all other
Creatures that we term viviparous, feems to
me no lefs probable.

After this Digreffion, which I was infen-
fibly led into, I return to take Notice, that
the Eggs which the Drawing exhibits were
about a Fortnight old; at which Time the
young Snails were of fuch Size, in Propor-
tion to the whole Room contained within
the Eggs, as thofe marked ¢, ¢, ¢, may pret~
ty nearly thew,

The other aquatic Animalcules reprefent-
ed as hanging about this Parcel of Eggs, are
no other than what were really found adher=
ing to it when it was viewed by the Micro-
{cope: and they were exactly fituated as in
the Piéture, which was taken without the
leaft Exaggeration, Their extreme Minute-

' - gpefs
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nefs rendered them abfolutely invifible to the
Eye,for which Reafon no Attempt is made te
thew them at the Figure B.

A little Colony of Bell-Animals appear at
d: their long Tailsare faftened to the gelati-
nous Subftance wherein the Eggs are laid ;
they ftretch themf{elves out, and play vigo-
roufly in the Water ; numberlefs Fibrille
round the Mouth of each Bell agitating the
Water to a.confiderable Diftance.

More of the fame Bell-Animals are feen
at ¢, curling their Tails in the Manner of 2
Screw, and pulling them{ielves back with a
fudden Jerk, as they conftantly do when dif-
compofed by any Thing. But when all is
guict they flowly extend again in the Wa~
ter, as far as their Tails permit.——Thefe
Bell- Animals are found very frequently ad=-
hering to little Bits of Stick, Leaves, Stones,
or other Matter that have lain fome Timein
{tagnant Water, either in the Ditches abread,
or in Glafles kept in the Houfe with Infu-
fions or Water-Animals : and their Motions
are very entertaining ¥.  Many of them are
fometimes fecen adhering by  their Tails
to one another,

On both Sides this Parcel of Snails Eggs
are thewn, in different Attitudes, feveral lits
tle Creatures, of a Kind which I have been
ufed to call the Fumnel- Animal. They faltea
by their Tails to whatever comes im their

® Vid. Microfispe made tafy, ps gi.

=T

Way,
o
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Way, and then opening their anterior End,
exhibit 2 wide Mouth fomewhat of a Funnel
Form, though not compleatly round, but
having a Sort of Slit or Gap that interrupts
the Circle. The Lips or Edges of this Open-
ing are furnifhed with Multitudes of little
Fibrille, which by their brifk and continual
Motions excite a Current of Water, bring-
ing with it Abundance of minute Particles of
Matter and living Animalcules, which they
fwallow greedily.—One of them in the Pof-
ture above deferibed may be feen at the Let-
ter f. They can fathion this Mouth or
Opening into the feveral Appearances thewn
in the Picture.

If any Thing touches or approaches very
near them, they fhrink back and contradt,
as at the Letter g.

Thefe Funnel-Awimals never keep toge-
ther in Clufters, but live feparately and in-
dependent of one another, fwimming freely
through the Water, feemingly in fearch of
Prey, and after a while fix themfelves to
any Thing they meet with.

Mr. De Reaumur and Mr. Trembley dif-=
tinguifh the little Creatures [ have been de-
{eribing by the Name of * Tunnel-like Polypi :
and the laft-mentioned Gentleman, to whofe

¢ T have not the leaft Obje&ion to this Name, though I
here retainwhat I had given them myfelf long before eicher
of thefe Gentlemen had publifhed theirs: and Lam pleafed
to find our Ideas of this Creature fo near alike,

inde-
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indefatigable Induftry we are o greatly
obliged for many curious Difcoveries of fe-
veral Kinds of what he calls Polypi, has, by
the Help of an ingenious * Contrivance to
fix the Magnifiers of his Microfcope clofe
to the Glafs Veflels where he keeps: thefe
Creatures, found Means to obferve the ver }
extraordinary Manner of their Increafe ; H
which I fhall take the Liberty to prefent the
Reader, from the Account given by himfelf H
to the Royal Socicty, and printed in’the Phi- ‘
bofophical Tranfactions, N* 474. ! |
¢ Thefe Tunnel-like Folypi do alfo- muyl- | |

tiply by dividing themfelves into two, but ‘
they divide themfelves otherwife than the
Cluflering Polypi; they neither divide lon- I
** gitudinally, nor traniverfely, but floping
‘ “ and diagonal-wife. Of two Tunnel-like ‘
| * Polypi, juft produced by the Divifion of
one, the firft has the old Head, and 2 new
pofterior End ; and the other the old po-
fterior End, with a new Head, _
¢ Ithall call that which has the old Head, .
Superior Polypus; and that which has
¢¢ the new Head, the Inferior one.

¢¢ The firft Particulars obfervable in a '
Tunnel-like Polypus that is going to divide,
it ¢ arethe Lips of the Inferisr Polypus; I mean

thofe tranfparent Edges that are fo con-
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fpicuous in the Pojypr when entirely
formed. Thefe new Lips firt difcover
themfelves upon the Polypus that is go-
ing to divide, from a little below the old
Lips, to about two thirds of the Length
of the Polypus, reckoning from the Head :
but thefe new Lips are not difpofed in a
ftrait Line, according to the Length of
the Polypus, but run floping near half
Way round about. Thefe Lips are known
by the Motion in them, but which Motion
is at firlt very flow. ‘That Portion of the
Body of the Polypus, that is bounded
by thefe new Lips, then gathers up it-

- {elf : the new Lips infenfibly draw toge-

ther and clofe; whersby there forms
itfelf, at the Side of the Polypus,a Swell-
ing, that is foon found to be the Head
of the new one, bounded by the new
Lips firft difcovered. Before this Swell=
ing is grown very remarkable, one begins
to diftinguith the two Polyps which are
forming themf{elves; and when that Swell-
ing is confiderably increafed, the two Pa-
fyp: will be difcovered, no longer joined
but by a fmall Portion to each other. The
Superior Polypus no longer adheres to the
Inferior gne, but by its pofterior Extremi-
ty, which is ftill fixed on one Side of the
Inferior Polypus : the Superior Polypus
then begins to make Motions that {eem-.
ingly tend to the feparating of him from

« the
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s¢ the other; andin a little Time he becomes
« quite detached, {wims away, and fixes
e« himfelf el{fewhere.—I have feen one come
< and fix at the Side of the Inferior Polypus,
¢¢ from which he was juft before feparated.
¢ The Inferior Polypus remains fixed in the
¢¢ {fame Place, where the Polypus was, that
¢ js now divided, and of which he was only
¢¢ the half, before the Divifion took place.”
The little oval Bodies at 4, were invelop-
ed in the flimy Matter of the Snail’s Eggs :
they appeared fomewhat opake, but without
Motion, and were probably the Aureliz of
fome Water Infe&s.

CHAP. XV.

Of CLUSTERING Porvees.

EFORE the Reader enters on this

Chapter, let me advife him to caft his
Eye with a little Attention on Plate X111,
N* 4, 6; 10,and 13, which will prepare him
to underftand more perfe@ly the Account
of what are here termed the Cluflering Po-
lypes, a Name I call thefe little Creatures by,
in Conformity to Mr. D¢ Regumur and Mr.
Trembley, who have given that Appellation to
all the different Kinds of Animalcules that
are found hanging together in the Water,
after the like Manner.
During
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During all the Spring and Summer Sea-
fons, but efpecially in the Months of A/
and May, great Abundance of thefe, of dif-
ferent Species, are to be found on the Shells
or Eggs of Water Snails, on the Leaves of
Duckweed and other Water-Plants, on little
floating Sticks, Straws, or whatever elfe lie
upon or near the Surface of ftagnant Ditches
or Ponds, for they don’t chufe to be at any
great Depth in Water. - The Reafon they
have been but lately and fo little taken No=-
tice of, is, I apprehend, their extreme Mi-
nutenefs, which renders them invifible, un-
lefs by a very good Light, and with Glaffes
that magnify confiderably : at the fame Time
an Area, fufficient to take in their whole
Groups or Branches, muft come in View, or
elfe no Idea can be formed of them ; and
we know, ’tis not many Years, that Micro-
Jféapes have been fo far improved, as to com-
mand a large and well illuminated Area by
Glafies that magnify much, or to have pro-
per Conveniences for examining Objets
even in a fingle Drop of Water,

Through all the different. Species of this
Kind of Animal, thereisan Analogy or Uni-
formity, as to the general: Figure of their
Clufters or Colonies, Each Colony feems
conflantly to arife from one Stem or Stalk,
which is always affixt to fome extraneous
Body : This Stem divides into a Couple of
{mailer ones, each of which fubdivides in-

77 ' o
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to another Pair, and thofe branch them{elvéé
out again, in the fame Manner, till the Claf-
ter is compleated. The Extremities or
Heads of the {mall Stalks are the Bodies of
the Animals, in the Differences of whofe
Figure confifts the Variety of the Species.
Being fituated in this Order round the com-
mon Stematdifferent Heights and Diftances,
they make a very pretty Appearance, when
extended in the Water ; not ill refembling a
Nofegay of Cowf{lips, or fome {uch Kind of
Flowers. And one would imagine the feve-
ral Heads and their Pedicles to proceed from
one common Stern, as the Branchesand
Flowers of a Plant do from one common
Trunk; but a contrary Progreffion takes
place here: for in a Plant the Trunk pro-
duces Branches, and thofe Branches again
produce Flowers ; whereas the Head here is
prior to the Pedicle, and the Pedicle to the
main Stem, as will by and by be fthewn.
The Heads, or little Animals, (of which
Multitudes fometimes are dependent from
one Stem,) open their anterior Ends, and
play about very brifkly in the Water, as far
as their refpeCtive Pedicles will permit ; but
every riow and then, one or other of them
fprings back with a fudden Contraction,
which probably may be when it has catched
fomething that it retires to eat: for this
they do when nothing at all offends them ;
but if they are made uneafy, by thaking the
Water,
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Water, or touching them with any foreign
Body, both Stem and Branches inftantly con-
tract together, and extend not again till
every thing is perfectly at reft.

But though they are found thus conjoined
in Colonies, each Head is a perfe Animal,
and can detach it{elf from the reft, live fe=
parately, and become the Parent of a new
Colony, as moft of them do after a certain
Time. All of the fame Community a&t af-
ter one common Law, in contracting or ex-
tending the main Stem as well as their re-
fpetive Pedicles at the fame Time, though
each can contraé& or ftretch itfelf out at
Pleafure, without the Concurrence of the
reft, as far as the Extent of its own Pedicle,
When a whole Colony contracls together,
the main Stem feems to pull back the feve-
ral Pedicles, and thofe Pedicles the little
Animals at their Extremities : but here the
Truth is contrary to the Appeatance, for the
Animals themielves begin the Motion that
pulls them back, by a {udden Endeavour to
draw up their Pedicles to their Bodies, which
Motion the Pedicles communicate to the
main Stem, and thereby contract that alfo;
fomewhat in the Manner of 2 Hair, which
jerked fuddenly {not to break) and then let
go again, flies back with an elaftic Force,
And that the Cafe is thus feems pretty cer-
tain, becaufe after one of thefe Animals
breaks off from its Pedicle, and leaves the

Yoi. 11, Z Colony,
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Colony, the deferted Pedicle becomes im-
mediately deftitute of Motion ; and when all
of them are gone (as often happens) the
Stem and Pedicles, though flill adhering as
they did before, are unable to move at all.
The main Stem grows large in Proportion
to the Number of its Branches, which fome-
times are very numerous ; fo that it is pro-
bably a Continuation of all the Tails or Pe-
dicles of the little Animals conjoined toge-
ther. The Stem and Pedicles look ufually
very tran{parent, and like hollow "T'ubes.
The feveral Species of thefe Polypes are
nearly alike as to the above Particulars, and
differ chiefly in the Length and Size of their
little Bodies, and the Apparatus wherewith
their Mouths are furnifhed. Amongft all
I have any Knowledge of, no Sort is more
common than that reprefented at N° vI.
When the little Animals of this Species
firetch themfelves out and open their an--
terior Ends, cach of them appears of a Bell-
fathioned Figure, with a Kind of Lip turn-
ing itfelf outwards round the Rim of the
Bell, which Lip is furnithed with Num-
bers of Fibrilie that vibrate nimbly in the
Woater, and caufe a Fortfex reaching to 2
{urprizing Diftance, in Proportion to the
Smallnels of the Animal : which Fortex 18
thewn 4 4. When great Plenty of thefe
are lodged together on a Snail, Leaf, of
ather Body, they feem of a whitifh Colour
' to
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to the naked Eye, but before the Microfcope
they appear very tranfparent, tho’with fome-
what of a brownith Caft. Their Tails when
contraéted are drawn back and difpofed in
{piral Lines, like thofe of the Bell-Animal,
defcribed pag. 330.

The Species whofe Figure is given N°1v,
is much more uncommon.—Its main Stem
and Branches refemble the foregoing, and
fo does the general Figure of its Body, but
its Mouth 1s remarkably different, for in-=
ftead of the very {mall Fibrillz of the laft-
mentioned Species, the Head of this is fur-
nithed with two large Arms, by the vigorous
Motions of which backwards and forwards,
a Stream of Water is made to pafls by its
Mouth, whereby the Creature is enabled to
fupply itfelf with Foed, which is taken in
between thefe two Arms. And indeed it 1s
amufing enough to obferve the Behaviour
and Artifice of this little Creature upon the
Qccafion ; for as foon as the Prey is fwal~
lowed down it inftantly retires to the main
Stem, by contracting its Pedicle: and by flat-
teniro its Body, and bringing the Sides near-
ly ogether, it preventsany Poflibility of the
Prey’s Efcape. After it has continued thus
contra€ted for fome Time, it extends itfelf
very leifurely, not unlike the Eell- Animal -
but in our prefent Subjeét the Pedicle or
Tail when contraed feems as if it was
thrivelled up, whereas in that it falls back in

Z 2 fpiral
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{piral Lines. The Figures of thefe Animal-
cules when playing in the Water are thewn
2 2: and it is very common, in this and every
other Kind of the Cluflering Polypes, for the
little Animals either to detach themfelves *,
or be broken off by fome Violence from their
Pedicles ; the Appearance of fuch deferted
Pedicles, which have no longer any Motion
or Ufe, is reprefented 3 3; and their Ap=-
pearance is much the fame in every other
Species. _

A fingle Animalcule with its two remark-
able Arms is fhewn, greatly enlarged, at N°
v. The Diameter of its Superficies next the
Eye being magnified about 400 Times, and
confequently the whole fuperficial Area of
one of its Sides (which is all the Eye can
command at once) 160000 Times; accord-
ing to which Calculation its Bulk would be
magnified 64000000 Times.

Thofe Animalcules of the fame Species,
hanging by their Pedicles, N° vi1. are mag-
nified in their Diameter about 4o Times,
1600 Times in their Superficies next the Eye,
and in their Bulk 64000 Times.—All the
other Species of Cluftering Polypes exprefled
in this Plate are magnified nearly in the fame

# When an Animalcule is feparated from its Clulter, it
{wims about in the Water, until it faftens its little Pedicle to
fomewhat ; and it can detach itfelf again and feck fome other
Situation fo long as it continues fingle ; but after it begins to
multiply, the Pedicle hever loofecs itfelf again, mone but
fingle Animalcules being ever feen fwimming.

Proportion,
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Proportion, whereby the Reader may form
fome Conception of their Minutenefs : and
yet, fmall as they are, they are Whales in
Proportion to the Animalcules they fwallow
down.

N° x. reprefents a Colony of another Spe-
cies of Cluftering Polypes, two fingle ones of
which magnified in the above Manner are
thewn N° x1.and N° x11.

Thefe when extended in the Water ex-
hibit a Couple of projecting Parts at their
anterior End, furnithed with Numbers of
vibrating Fibrille, that produce a Current of
Water by their quick Motions, and thereby
procure them Food. See N° x11.—There are
{fome with three of the like Projections, &c.
See N° XI.

N° x111. thews a very extraordinary Spe-
cies of this Kind of Animalcule, the Body
whereof is much longer, its Pedicle thorter,
and the Conneétion of the Individuals to each
other in the fame Colony is very different
from all the reft; for here no main Stem is
feen, but all the Pedicles are joined in one
Center, round which the little Animals ex-
tend themfelves circularly, at nearly equal .
Diftances, and make a very pretty Appear~
ance. But nothing relating to them 1s more
worthy Notice, than the curious and wonder-
Jul Apparatus whereby they take their Prey,
which the two greatly magnified Figures at
N° x1v. will afift the Reader to underftand

the following brief Defcription of,
Z 3 The
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'The Body of this Animal is very tranfpa-
rent, {fcems to be hollowand fomewhat fhelly,
andis in Diameter at the broadeft Part (which
is about the Middle Way between its Mouth
and Tail) nearly one fifth of its Length : it
leflens from thence towards both Extremi-
ties, tapering pretty fuddenly towards the
Tail End, and terminating in a long flender
Tube near aQuarter of the Animal’s Length.
Towards the Mouth End it diminithes more
gradually, and not fo much, being no where
lefs than one Half of its greateft Diameter :
it widens again a little about the Mouth,
which is quite open like that of a Jug or
Pitcher, and feems not capable of Contraltion
or Dilatation, or furnithed with any Wheels
or Fibrille, as the Mouths of the other Spe-
cies of the Animalcules are: but to make
amends for fuch Deficiency, it is provided
with a moveable Operen/um or Cover, con-
ne¢ted to its Body by a long Ligament
or Mufcle, which extending downwards
(through the Body or Shell) is affixed with-
infide of it near the Tail. See 2 a. This
Ligament 1s fufficiently long to permit the
Operculum to be lifted up to fome Diftance
from the Mouth, in which Sitnation fix Fz-
brille appear placed round the Border of the
Opercutum, at Diftances nearly equal./. Vid. ﬁ '
Thefe Fibrille have a vibrating Motion 11_1{‘3
thofe at the Mouths of the other Clufler?§
Polypes, and ferve by the Current they €X=

c1tc
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cite in the Water to hurry the Prey into the
Mouth of the Animal, which ftands open ta
receive it ; then by fhutting’ the Operculum
down immediately all Efcape is prevcntcd.
After a little while the Opercufum is lifted up
again leifurely, and in Readinefs for another
Capture.

When the Operculum is drawn down the
Fibrille are no longer difcoverable, and the
Ligament whereby the opening and fhutting
is performed” appears in a flaccid relaxed
State, as at a.

One of the two magnified Figures in the
Plate reprefents the Animal with its Mouth
open and the Cover up, as it appears when
hungry ; the other fhews the Cover drawn
down after it has feized its Prey *.

Having defcribed thefe feveral Sorts of
Cluftering Polypes, (and I make no Doubt
there are many other Species and Varieties
of them unknown to us at prefent) I proceed
to confider their prodigious and fpeedy Pro-
pagation and Increafe, the Manner whereof
is no lefs furprizing than all the other Par-
ticulars relating to them: and as to this Af-
fair (though I have obferved them many
Times mylelf with much Attention) I fhall
chufe to lay before the Reader what Difco-

* T never had been fo lncky myfelf as to meet with this
Bpecies of Water Animals, but am obliged to Mr. Ardéron,
(on whoie Judgment and Fidelity I czn depend intirely) for
the Figures and Acconnt thereof.

Z 4 veries
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veries the uncommon Diligence and Sagaci-
ty of Mr. Trembley, who has applied himfelf
more than any body to this Enquiry, has
been able to produce: for in fuch extraor-
dinary Cafes ’tis neceffary to make ufe of all
the Evidence one can.

“ A fingle Polypus (fays he) detached
from the Clufier, {iwims about the Water,
till it meets with {ome proper Body to
fix itfelf upon. It then has a Pedicle, but
which is not longer than the Polypus it-
{elf. In the Space of 24 Hours this Stem
becomes eight or nine Times as long as
1t was at firft ; and it is this Pedicle which
is to become 'the main Stem of the new
Clufter.
¢ After this the Polypus multiplies, that
is to fay, it divides and fplits itfelf in-
to two lengthwife.—One firft obferves
the Lips to be drawn into the Body, whofe
anterior Part clofes and becomes round :
the anterior Part of the Polypus flats itfelf
afterwards by Degrees, and {preads in Pro-
ortion, becoming broader as it fhortens ;
it then gradually {plits down through the
Middle, that is, from the Middle of the
Head to the Place where the pofterior
Ends join to the Pedicle : fo that in a little
while, there appear two feparate round
Bodies joined to the Extremity of the Pe-
dicle that juft before fupported but one.
‘The anterior Part of each of thefe Bo-
€ dies
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dies then opens by Degrees,-and as they
open, the Lips of the new Polypi fhew
themfelves more and more; and, foon
after the Separation is compleated, cach
begins to fhew a Pedicle of its own, we—
Ten or twelve Hours after, thefe two
Polypi again divide themfelves each into
two more ; they foon after put out
Branches, and thus retire to a greater
Diftance from each other.—When two
Polypi are thus formed by the Divifion of
one, the one is ordinarily much larger
than the other: this larger one remains
at the Extremity of the Branch where it
was, but which Branch lengthens itfelf
more, whilft the other puts out a new
Branch which feems to proceed from the
firff. The larger of thefe Polyp: again
divides itfelf generally before the other:
and all I have been defcribing is reiterated
(everal Times. Thus a principal Branch
is formed, provided with feveral lateral
ones: thefe lateral Branches become
principal, with regard to thofe which in
their T'urn feem to {pring from them,when
the Polypi at their Extremitics come to
divide.— All the Polypi of a Clufter do
not detach themfelves from it at the fame
Time ;: thofe which are neareft to the
Origin of the Branches ufually detach
themfelves firft. And every Polypus fo
detached, goes and fixes it{elf elfewhere;

¢ every
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¢« eyery one thus becoming at laft, if not
s« prevented, the Principal of a new Clufter,
Mr. Tremé[ey tells us farther, ¢¢ that he
¢ followed the Progrefs of a Clufter in the
¢ Month of September 1744. It confifted,
¢ on the gth Day of that Month, but of one
¢ fingle Polypus : this Polypus divided itfelf
¢¢ that Evening, and at Half an Hour after
s¢. Eight of the Clock, there were to bedifco-
¢ vered two perfec Polypi, whofe Pedicles
¢« or Branches continued lengthening till
¢ the Morning of the next Day, being the
<« Tenth of the fame Month of Septenber.’
¢ At about a Quarter after Nine that Morn-
*¢ ing, thefe two Polypi began alfo each to
s« divide, fo that after a Quarter paft Eleven
¢« there were four compleat Polyp:, whofe
¢ {everal Pedicles formed themielves foon
«¢ after. On the Eleventh of the fame Sep-
¢ zomber, about Half an Hour after Seven in
¢t the Morning, he fpund that thefe four laft
““ Polypi had already again divided them-
¢ felves, that is to fay, there were eight
¢« diftin& Polypi.—And he has taken No-
¢¢ tice of Cluiters, the Numbers of whofe
s¢Polypi have conitantly gone on doubling,
¢« from 2 to 4, fram 4 to 8, from 8 to 16,
¢ from 16 to 32 : after which he has been
<t no longer able to count exactly the Num-
¢ ber .of the Polypi.”—But their Multipli-
cation is fo prodigious, that he fays, ““on
s¢ November 1{t, 1744, there was in one of
s« his Glafles, a Clufter compofed of feveral
¢ lefler
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¢¢ lefler united Clufters, which was above
¢¢ an Inch over every Way.”

Thefe Quotations are taken partly from
N° 474 of the Phil. Tranf. and partly from
the dppendix to the g4ath Vol of the faid
Tranfations. 'The Polypes here particularly
intended, are thofe I have called Bell- Ani-
mals in the former Part of this Work, and
that Species whofe Figure is given in this
Plate N° v1. and its Delcription, page 338.
There is however Reafon to believe, that
all the other Cluffering Polypes already taken
Notice of in this Plate, may be propagated
after the fame Manner.

Ne° vir. viil. 1x. fhew different Appear-
ances of the fame Animalcule, which is ano-
ther Species of the Funnel- Animal, vid. N°1,
fg. Theyare found together {fometimes in
vaft Abundance on the Shells of Water
Snails, &¢. feeming to the naked Eye like a
green {limy Matter. When firft applied to
the Microfcope, they are ufually feen con-
tracted, as N° viri. but being left at Quiet
for a little while, they change their Figure
to that of N° vir. and {wim about very
brifkly with their large Ends forward. At
other Times they appear like N® 1x. having
then a toothed Wheel at the Head or largeft
End, that moves round with prodigious Ve-
locity, in the Manner of the Wheels of the
Wheel- Animal, already defcribed page 269,

but having a much larger Wheel than either
: of
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of thofe the Wheel Animal is furnithed with.
Its Gyrations are fo {wift, that without great
Attention they cannot be feen. The Teeth
are moft conf{picuous when it begins or ends
its whirlinr, or when it becomes fick by
Confinement [ 2 Drop of Water. On be-
ing difturbed by any thing, they contra&
themfelvgs as at N° viI1.

CHAP: XVI,

The MurLBerrY INsecT.

HE Figures and Defcription of N°xv,

E 1, 2, 3, were fent me by Mr. Arde-
ron, in March 1745-6.—He fays, that on
the firft Day of the faid Month he found in
the Water of a Ditch, at Norwich, fome ex-
ceeding ftrange Animalcules, which from
their bearing {fome Refemblance to the Fa-
{hion of that Fruit, he calls Mul'erry Infeéts ¢
tho' the little Protuberances that ftand out
round them equally on every Side, make
them rather more globular. Their Bowl-like
Motions arc much the fame as thofe of the
Globe Animal, defcribed page 322 5 but they
did not move fo readily from Place to Place,
and their Protuberances appeared f{olofely
connelted together, he fhould rather take
them for a Congeries of Animalcules than
one fingle Animal,—As to this Pa.rticullar
i
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he feems however in fome Kind of Doubt :
and in a ‘Letter received from him after=
wards, he imagines the Mulberry Infect may
poflibly be the laft-mentioned Clyffering Po-
lypes with Opercula (N° X11i.) not yet come
to their perfe&t State. He met with feveral
of thefe Infe@s, or Congeries of Infedts, of
different Sizes, and with different Numbers
of Knobsor Protuberances, fome having 5o or
6o, others more or lefs, even down to 4 or §,
but the Manner of moving was the fame in
all,

C HAP. XVIL

The Pi1PE ANIMAL,

PON the Sea-thore, on the Coaft of

Norfolk, and without Doubt in other
Places, Heaps of fandy Matter are to be {een
at low Water, two or three Feet fometimes
in Length, compofing Multitudes of {mall
Tubes or Pipes, which are the Cafes or Ha-
bitations of living Creatures. My Norwich
Correfpondent, to whom I ftand obliged for
this Information, wrote me Word, that a
Friend of his broke off and brought to him
a fmall Piece of fuch a Congeries of Tubes
or Pipes, in Shape and Size as at N LF.
in which z a @ a {hew the Mouths or Open-
ings of the Pipes wherein the little Creatures

make their Abode.
‘He
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He carefully f{eparated one fingle Pipe
from the relt, and placed it in a2 Glafs of
Water, to give the little Inhabitant an Op-
portunity of coming to the Mouth of its
Cell, which it did accordingly very foen,
and then appeared as at N° 111. where the
Figures both of the Animal and its Cafe are
magnified nine or ten Times in Diameter.—
The Pipe or Cafe 4 is made of Sand, inter-
mixed here and there with minute Shells
and Sand, alk cemented together by a gluti«
nous Slime ifluing I fuppofe from the Ani-
mal’s own Body ¢, which is compofed of
mufcular Ringlets, (like thofe of a Worm,)
capable of great Extenfion or Contraction,
The anterior End or Head 4 is exceedingly
beautiful, having round it a double Row of
little Arms, difpofed in very regular Order,
and able I fuppofe to extend themfelves for
the catching of its Prey, and conveying it to
the Mouth that appears in the Middle of this
 anterier End. But the Animal being fick
for Want of Salt Water did not extend its
Arms atall, and expiring foon after, no Way
was left of coming at its true Figure when
ftretched out.

I am fenfible that the Account here given
15 very imperfe ; but it may I hope induce
fome curious Body, who lives near the Sea-
Shore, and has an Opportunity of io doing,
to furnith us with a better.

6 Pipes
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Pipes or Tubes of this Size and Figure

are fometimes found petrified, and conftitute
one Species of the Syringoides.

Cc HAP. XVIIL

The Water Hoc-Louse or Sow.

HE Animal figured Plafe XIV. N° 1.

although an Aquatic, bears fo near a
Refemblance in its general Appearance to
the Millepedes, Sow or Hog-Loule, efpeci-
ally when ‘creeping at the Bottom of any
Veflel wherein it is kept, that it may proper-
ly enough be called a Water Sow, or Water
Hog-Loufe. :

Its whole Length is made up of nine Di-
vifions, the anterior and pofterior whereof
are the Head and Tail. To the Head, which
is almoft round, and about the & Part of the
Animal’s Length, are affixed two very long
Antenne, cach confifting, next the Head, of
four diftiné Joints, and then fhooting out
a Part extremely flender and tapering, and
but little fhorter than the whole Body of the
Animal ; which on a clole Examination ap-
pears compofed of many Articulations, ha-
ving an exceeding fine Briftle iffuing from
each, as the larger Joints near the Head
have ; from the Infertion of the fecond of

which larger Joints a Branch arifes, con-
fifting
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fifting of one Joint, and a flender tapering
Part articulated and briftled as the above de-
fcribed, but of no great Length. This is
fhewn in the Figures, 1, 11, 111. In the
Middle of the anterior Part of the Head are
placed two very {mall and fhort Feelers.
Its Eyes, if it has any (which I think its Ac-
tions leave no room to doubt) are not difco-
verable ; either from their Smallnefs or the
Opakenefs of the Animal.

The Body (not reckoning the Head and
Tail) is compofed of feven Divifions, which
increafe in their Breadth, but not much in
their Length as they approach towards the
‘Tail, the Body being about three Times as
broad at the laft of thefe Divifions as it is at
the firft. From the firft Divifion next the
‘Head arife two fhort Claws, terminated by a
Hook that can bend down like a Clafp-Knife,
and from every one of the other Divifions
proceed two long Legs, each compofed of
five Articulations, and alfo a° {rglclaw at
its End. In thefe Legs two Blood-Vefiels
may be difcovered, even bya Glafs that does
not magnify very greatly : one carrying the’
Blood from and the other returning it 7o the
Body. The Globules of this Blood, orani-
mal Fluid,appear about ten Times as large as
thofe of the human Blood, and their progref=
five Motion is very flow and languid, where=
by they become more diftinguithable than
the Globules are in the Blood of Apimals
whoie
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whofe Circulation is fwifter.. The Legs are
very hairy, efpecially at the Joints, and o
is the whole Body of the Animal, which oc~
cafions it to be frequently fo covered and en-
tangled with the Dirt and Scurf of the Wa-
ter, as to prevent its I'igure from being tru-
ly feen.

The Divifions of the Body are each of
them covered on-their upper or back Part
with a Scale or Cruft, extending beyond and
hiding the Infertions of the Legs, which
however are thewn in N° 11, where the Ani-
mal is turned on its Back. To the hinder-
moft of thefe Divifions the Tail is fixed,
which is perhaps the moft remarkable Part
of the Animal. Its Length is about three
Times as much as that of the largeft Divifion
of the Body; its Breadth nearly equ:-ll to its
Length, but tapering fuddenly towards the
End, like the Tails of fome of the Beetle
Kinds. From the back Part thereof, which
is covered with a Shell or Cruft, arife two
joined Branches, ftanding out at an Angle
of about 45 Degrees to the Plane they rife
from, each dividing again into two, and hav=
ing Briftles like the Legs. The Ufe of thefe
Branches is not yet difcovered.

On the under or Belly Part are placed two
Sets of Valves, rifing up and falling down,
alternately,inaperpen dicular Direftion : thefe
may probably ferve for the Purpofe of Lungs,
or as the moveable Coverings of the Gills of

Vor. 11 Aa Fithes;
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Fifhes, to breathe through, or regulate fome
of the other dnimal Fun&ions, And what
feems to confirm this Opinion is, that on de-
priving the Animal of them, the Circulation
in the Legs ceafed inftantly, though the
Creatures lived for fome Time afterwards.
The Motien of the Valves, however uniferm
at any one Time, is not always of the fame
Quicknefs, being now and then fo flow as
nearly to beat Seconds, (when it is vifible,
even by the naked Eye, in certain Pofitions
of the Animal) whereas they move at other
Times with above twice that Velocity, And
this fecms to be nearly in Proportion to the
Temperature of the Weather, their Motions
being always floweft in the coldeft Seafons.
At 4 Ne111. which is a Profile View of this
Creature, the Valves are fliewn as they ap=-
pear when moving. Theit wotking up and
down continually, renders it difficult to be
fure of the true Figure, or indeed the true
Nuamber of them ; but there feems to be
“four Pair, which move not all together bus
alternately. The external Pair feems ftrength-
“ened and fupported by a Couple of ftrong
jointed Tendons, as is thewn at Ne 1. 4.
The natural Size of this Animal when at
its full Growth is about three Tenths of an

3

Inchin Length. Its Motion, notwithftand-
ing the great Number of its Legs, is very
fow, aukward and unwieldy: and indeed the
Length and Slendernefs of the Legs feem to0
render
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render them incapable of fupporting the Bo-
dy in the fame Manner as thofe of other Ani-~
mals do: fo that it more properly may
be faid to be dragged along by than to be
carried on them. 'This Kind of Motion
makes him a very difagrecable Comipanion
to other aquatic Animals that happen to in-
habit the fame Veflel with him, which he
rather chufes to trample on and overturn
than to move out of his Way for them. He
is however as much tormented in his Turn
by Funnel Animals, Bell Animals, Wheel

, Animals, &¢. which frequently faften them-

felves upon him, in fuch a Manner as not to
be difengaged by his utmoft Efforts.

He fwims fometimes, or rather climbs to
the Top of the Water, by the Help of his
Feet, but cannot remain there for any Length
of Time, his Weight immediately finking
him down again: and indeed he generally
chufes to continue at the Bottom, where he
frequently is found covered and overwhelm-
ed by the {limy Sediment of the Water. He
fometimes alfo brings his Head and Tail to-
gether, and forms him{elf into a Ball in the
Manner of the Land Hog Loufe.

As to the Way of their Generation, no-
thing farther is yet difcovered than that they
are viviparous ; for they are fometimes found
having a large Bag hanging down from
their Bellies, as thewn at g, N° 111. On cut-
ing this open the young ones have been feen

Aaz {6
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to come out alive, to the Number of feventy
or eighty : yet on examining the Animal
the Day following the Operation, there ftili
appeared fome remaining in the Bag; but
whether they came not all out at firlt, or
that fome of them returned in again, was un-
certain, tho' the latter feem’d moft probable.
An old one is fometimes feen holding one
of its Young, (when grown even to a con-
fiderable Size) under its Belly between its
Legs, which it will not part with unlefs
compelled to do fo by fome confiderable
Force.

C HAP. XIX,
Of the Freflh Water SQUILLE.

HE Animal whofe Figure isexhibited N*®

1v. P/.XIV . was brought tome, amongit

a Variety of other Infets, in fome Water
taken out of a Pond communicating with a
Ditch at Kentifb Town, near London. The
Head and Breaft were cruftaceous : the Tail
and Belly Part were {oft, and except the In-
teftines extremely tranfparent ; by which
Means, the periftaltic Motion of the Bowels
could be feen with great Diftininefs. The
Head was armed with a Pair of firong For-
ceps, ferrated or toothed near their Bafe like
thofe of fome Spiders, whereby they are the
better
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better enabled to hold their Prey. A Pair
of hooked Claws were likewife plzlced near
the JInfertion of the Forceps, and became
affifling to them. A Snout projedting be-
tween the Forceps, having two very fhort
Feclers, and between them a fharp flender
Proboicis, could be thruft out or drawn back
at Pleafure. Under the Breaft and Belly
were fix Legs, {erving either to {wim or
crawl. It had two pretty large black Eyes =
from the Breaft to the Extremity of the Tail
the Sides were thinly befet with Briftles, and
a few Briftles were upon the Legs. The
Bowels were f{een moving, as plainly as if
they had been in a tran{parent Cafe, widen-
ing their Diameters and rifing upwards to-
wards the Breaft, and then prefent]y con-
trating in Width and extending downwards:
thefe Motions were alternate ; and fometimes
the Bowels were firetched almoft to the End
of the Tail, where the Anus was placed, and
there difcharged the Feces. It was exceed-
ingly voracious, killing and devouring moft
of the other Creatures that were in the Wa=
ter with it.

I take this Animal to be a Freth Water
Squilla, of which there are many Specics.
It was about twelve Times lefs than the
Drawing, and therefore muft either be of a
much fmaller Species than I have ever met
with, or elfe a very young one, not yet per-
haps come to its perfect State; the Tail be-

Aa g 1ng
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ing neither jointed nor fealy as the larger
are, fome of which I have feen bigger than
the Figure before the Reader. I know the
Squilie change their Coats {everal Times, and
perhaps they may alfo change their Form.

As the natural Hiftory of the Squilla is
known to very few, I fhall here infert fome
curious Obfervations made thereon by Mr.
Fofeph Sparfball, of Wells in Norfolk ; in a
Letter dated April 6th 1749.

The following Obfervations (fays he)
were made laft Summer, whilft I lived at
Wymondbam, on an Infect very common in
the ftanding Waters thereabouts; 1 think it’s
the fame defcribed by Mowfet in his Theatre
of Infects, by the Name of the Squilla Aqua-
tica. — In fearching for other Water In-
fects, 1 have frequently found thefe amongft
Weeds in Ponds and Ditches, full two In-
ches and a half in Length.

The Head of this Animal is broad, flat-
tith, and pretty tranfparent, being very thin
in the fore Parts. It has no Mouth, nor
does it feem to need any, for it takes in all
its Nourithment through a large and firong
Pair of Forceps, one Limb of which is plac-
ed on each Side its Head. Thefe Forceps are
hollow almoft their whole Length, with a ve-
ry fmall Aperture on their Infide ; and when
the Creature has {eized its Prey, the Juicesare
conveyed through the Forceps, by two Chan-
nels, to about the Middle of the Head; wéle{e

oth
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both Branches unite and are thence continued
to the Stomach. Iam the more certain of their
receiving no Nourifhment but what pafies
through the Forceps, as I have often by the
Affiftance of 2 fingle convex Glafs, and fomg-
times by the naked Eye only, when the In-
{fe@® has been fucking its Prey, feen the
Juices thereof pafs in a fine Stream through
the Forceps and Head. This is more parti~
cularly vilible jult after the Squilla has caft
its Skin; at which Time the Forceps and
Head are moft of all tranfparent. Six very
fmall black Eyes are difcernable on each Side
of the Head, very near the Origin of the
Forceps.

Its Body is compofed of eleven Joints or
annular Divifions; the Edges whereof {lide
cafily over one another : the laft Divifion is
long, tapering and hollow, ferving to buoy
up the Animal to the Surface of the Water ;
its Back is hard and of a dark brown Colour,
kaving a paler Streak down the Middle: its
Belly is foft and yellowifh : it hath fix Legs
finely befet on each Side with a fingle Row
of Hairs; its Tail is alfo hairy and divided
at the End.

In the Water it generally hangs, fufpend-
ed by the Thail, from the Surface ; the Body
arching backwards, {o as to make the Belly
the convex Part, and the Head inclining
upwards towards the Back. In this Pofture
it waits, like its Fellow-deftroyer the Croco-
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dile, quite motionlefs, till its Prey is fairly
within its Reach ; when by a fudden Spring
of the Head it feizes it in an Inftant, and
feldom quits it till it has got its Belly full.

I kept feveral of thefe Squille in Jars dur-
ing the greateft Part of laft Summer, to
make Obfervations on their Manner of feed-
ing ; in order to which, I began with giving
them thelarger Sort of Earth-Worms, which
they feized with the greateft Eagernefs ; and
notwithflanding the wreathing and twifting
of the Worms for a long Time, they very
feldom quitted their Hold, till the inward
Contents were quite exhaufted, and nothing
left but the Skin.

I ufed frequently, for Want of more pro-
per Food, to give them {mall Pieces of raw
Veal or Mutton, which at firft they were
very greedy of, but would not eat for above
a Day or two together : but whilft I have
been giving them a Bit of Meat, they would
ftrike at my Fingers with great Fury, though
they were not able to penetrate the Skin *,

One Day I offered one of them a very
large Tadpole, and quickly difcover'd it was
its natural Food by the Greedinefs with which

% One of thefe, which I kept fome Time, was {o bold and
furious as to attack any rhing that was pat into the Water =
infomuch that I ufed frequently to divert my Friends with
holding a Quill near it, which it would fly at and feizé with
great Violence, and hanging falt thereto by its Forceps, wounld
{uffer isfelf to be pulled up quite out of the Water by it.

1

it
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it feized it: and by giving them in large
Quantities, I found it would fometimes de-
ftroy near twenty of them in a Day, {ucking
them till all the Inwards were exhaufted.
Another Time I put a Tench of about three
Inches long into a Glafs of Water, where one
of thefe Creatures was, fcarce believing it
durft make an Attempt on an Animal fo fu-
perior in Size : but no fooner did the Tench
come near the Squilla than he ftruck at it
with all his Might, and fixed his Forceps in
its Side ; tho’ the Struggling of the Tench
made him quit his Hold. A Drop or two of
Blood iffued from the Wound, and the Fith
died in about a Minute: which makes it
not improbable, the Bite of this Creature
may be poifonous to the Inhabitants of the
‘Waters.

The Banfticle itfelf, which is fo great a
Deftroyer of the fmall Fry of Fifh, and fo
well armed for Defence, is notwithitanding a
Prey to this Devourer ; as I found by putting
a very large one into the Jar where [ kept
a Sguilla. This Banfticle had lived about
a Monthin a Jar among(t fome Tench, moit
of which had felt the Effeéts of his Fury,
though three Times larger than himfeit,
He was always very lively, and would feldom
{uffer the Tench to meddle with the Worms
1 gave them, till his own Belly was full. Lut
on putting him to the Squr/la he was chang-
ed immediately from the moft daring to

the
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the moft fearful Animal ; lutking at the Bot-
tom of the Glafs, and continuing there for
feveral Hours together ; neither would he
touch the Worms I offered him, feeming
perfectly {enfible of the Power of his Ene-
my. However at laft, coming within the
Reach of the Sguilla, it {eized him furioufly
by the Back, entering its Forceps on each
Side, and after a few faint Struggles he yield-
ed to the Congueror.

Some Time after, I put into the fame Jar
two fmall Water Newts, of about an Inch
and a half in Length ; which were both de-
voured in avery little while. Ialfo put into
the fame Jar a Water Newt near four Inches
in Length, imagining the Squillz would not
venture to attack one of fo large a Size ; and
indeed at firlt he {eemed afraid of it, but in
a few Hours ventured to ftrike at it: though
the Skin of its Back being too thick for his
Forceps to enter, he made feveral unfucceis-
ful Attacks, till feizing it by the Belly he

quickly killed it,

' Thefe Creatures certainly deftroy great
Numbers of Fifh, and may poflibly occafion
the Death of many of thofe that are fre-
quently {een lying dead by the Sides of
Ponds, &e. yet they feem more fond of
Tadpoles, and are found very large and
plump where there is Plenty of them ; but in
other Places are generally very {mall,

8 I have
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I have obferved another Species of the
Squilla {omewhat different from the former:
they are conftantly hunting about in queft of
Prey, {wimming by the Afliftance of their
Legs in an horizontal Pofition. I put fe-
veral of both Sorts into a Jar of Water to-
gether, but the firft-deferibed quickly de-
voured all the laft, though fome of them
were nearly of an equal Size *,

C HAP XX

The BrisTLED INSECT.

UMB. v. Plate X1V. reprefents a fmall
cruftaceous Infe¢t which was found
crawling on a Brick Wall, Fune 3oth 1746,
Its general Appearance was fomewhat like
that of the Millepes, Sow ot Wood-Loufe ; but
befides its being covered with Briftles, where-

® The chief Difference between thefe two Sorts of
Sguill=, both of which I am acguainted with, confifts in
the arming of the Head; which in the voracious Species
is furnithed with only a firong hooked Pair of plain {mooth
Forceps, lile thofe of a third Sort fhewn in this fame Plate
N°® xvi. and again more magnified as /. S : but having no
Snoat between the Forceps as there is at §.—The Head of
the more gentle Sort 1s like N® iv. juft now defcribed,
having ferrated Foiceps, and an additional Pair of Claws,
{nay in fome Species even [WO Pair of Claws) about the
Fiead to afift the Forceps: Thefe feed on Pulices aguaticis
and other fach fmall Infels, whereas the firlt mentioned
8pecies prey on Worms, Tadpoles, Newts, Fifhes, &e.
as
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as the Milepes is {mooth, and its having 2
pretty long b11 ftly Tail, it infinitely Impmkd
anv of tz“r Kind in Beauty. The Coat or
Ground was brown, and on that a great
Number of indented Briftles or Spines were
fet,whichon its Sides were difpofed in Tufts,
but on its Back in Rows. ThLy were of a
fnowy Whitenefs, and made fo fine a Con-
traft to the brown Coat whereon they ftood,
that the whole, when nmb)mm, d, refembled
a curious chce of Carving in Lignum Vite
fet off with Decorations of I.my

This is a rare Infe&, of which I don’t re-
member ever to have met with any Defcrip-
tion.

CHAP. XIXI
An Infeét with Fith-like Fins.

ﬂ: MONGST fome Water and Weeds
& k brought from a Ditch that commu-
nicates with the River Yur , 2 beautiful little
Animal was difcovered, (May gth 1746,)
i hoia, bmwuhrvt) feems well worth deir.nb-

ng: and it is hoped that the Figure N° vr.
W 1]1 give a pretty good Idea of it. The Head
was ;enmrmlbk for two very large pearled
Eyes and a Pair of long Antennz. The
anterior Part of its Body had much the Re-
femblance of fome of the Beetle Tribe, and
was
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was furnithed like them with fix flender
Legs. lmmediately below this Part, the
Body leflened, and was connected together
by feven Articulations, the Part between
each Joint fpreading wider at the lower
than at the upper End. They appeared all
together like the Spinal Vertebre ; and from
the Procefs of each Joint ifflued a Pair of
Fins, making feven Pair, or fourteen in
the whole. Three other Joints below the
Fins terminated the Tail, the End whereof
was ornamented with three long and very
elegant Briftles, befet on every Side with
thort Hairs, and appearing like Plumes of
Feathers. The whole Anitmal was of a faint
green Colour, except the Fins, which were
as tranfparent as Cryftal. Under each Fin
ftood out a {mall Spine; ferving either to
fupport the Fin, orasa Weapon of Defence.

Its Motion 4n the Water was extremely
Gwift, darting itfelf along at'a furprizing
Rate - with' one Stroke only of its Fins it
would fwim acrofs a Glafs Jar it was kept
in; but out of the Water it creeped as
Land Infects ufually do. Its Legs were never
employed whilft in the Water, and on the
Land it makes no Ufe at all of its Fins.

This Animal is in its Nympha State, out
of which it changes into a {mall Species of
the Libelle *.

# Nv vir. of this Plate was defcribed page 321,

CHAP
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An Infe& with Net-like Arms.

N inquifitive Mind will be inexprefii-

bly delighted with confidering the
different Forms of living Creatures : the
Changes they undergo; their feveral Pasts,
Members and Organs ; the Manner of their
Production ; their various Motions, Difpofiti=
ons and Ways of Life; the different Kinds of
Food they eat ; their Sagacity, Cunning and
Dexterity in procuring it, and the Inftru-
ments they are furnithed with for that and
every other needful Purpofe. Thefe are Sub-
je@s that open the Underftanding, and unite
every Facultyof awell difpofed Mind to adore
the Almighty Author of fuch amazing Con-
¢rivance, Order and Beauty. Every thing
that lives can furnifh out an Entertainment
of this Sort: but the larger Animals with
which we are daily converfant and familiar,
though of a more noble Nature, and imme-
diately neceflary to Man: thefe, 1 fay, as
to the Particulars abovementioned, have not
the {ame Charms of Novelty to gratify Cu-
riofity and recommend them to a {trict Exa~
mination, as thofe very minute and almoft
imperceptible Creatures, difcoverable by
Glafes only : with any whereof we are hi-
therto but flenderly acquainted, and of w};ich
there
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there may be probably Thoufands of Species
never {een by an human Eye

Amongft the fmaller Animals, the little
Creature 1 am about giving an Account of
has I believe hitherto efcaped Obfervation ;
and might perhaps have {till continued long
unknown, had itnotbeendifcoveredaccident-
ally, by the fame ingenious Searcher into Na-
tur¢, to whom the Reader is obliged for
many curious Articles in this Volume, and
whofe Defcription of it I can depend upon,
though I have not met with it myfelf.

In a Letter now lying before me, dated
Fuly 10th 1746, he writes me Word, that
on the 2 5th of the Month of May preceding,
going to the Seat of Bemjamin Nuthal, E{q;
at Framingham, in Norfolk, he had the
Pleafure there of feciig feveral Cafcades,
fupplied with Water from the Side of an
adjacent Hill, and affording a moft charm-
ing Profpeét : and that as he was there at-
tentively obferving one of the Conveyances
belonging to the Cafcades, through which
the Water ran extremely {wift, he difcerned
at its Bottom feveral {mall Infe&s, ftanding
erect upon their Tails, and refembling when
all together the Combs of Bees at the Time
they are filled with their Aurelie; but on
touching them, they immediately feparated
and difperfed. However he took up many
of them in a Bottle with fome Water, in or-
der to examine them at Leifure; and looking

ak




168 Infet with INet-like Arms.

at them next Morning, he found they had
formed a great many Z4reads in the Water,,
much refembling the Webs of Spiders : one
of them being taken out of the Bottle with
a Quill, it dropped therefrom, and fpun a
Thread by which it hung, exatly like the
common Garden Spider.

He then examined one of thefe Creatures
by a Microfcope, and was much furprized at
the Oddrefs of its Shape, and thevery ex-
traordinary Method whereby it takes its
Prey.— T'he Body appeared as if it had been
elegantly turned with 2 Lathe ; being curi-
oufly rounded, and gradually fwelling and
diminifhing in feveral Places; and at the Tail
End were three Spines whereon to raife it-
felf and frand upright in the Water ; but the
moft amazing Circumftance of all was the
Apparatus about its Head, where there was

laced on each Side a Kind of Fan or Net-
like Machine, ferving to provide its Food.
Vid. N° vii1. Plate X1V.

Thefe Nets (if it may be allowed to call
them fo) the little Animal frequently {pread
out and drew in again : and when drawn up
they folded together with the utmoft Nicety
and Bxactnefs, and could be brought fo clofe
to the Body as not to be difcernable. At the
Bottom of thefe Nets or Fans a Couple of
Claws were faltened to the lower Part of the
Iiead; which Claws, every Time the Nets
were drawn in, conducted to the Mouth of

the
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the Animal whatever was taken in them
proper for its Food. When the Creature
did not employ its Nets, it thruft out a Pair
of fharp-pointed Horns for its Defence, as
is thewn at N° 1x, where a larger Figure of
the Head and Claws is given, the Diameter
being there magnified twenty Times, and the
Area go00.

Thefe curious Animals were all dead in
48 Hours, notwithftanding freth Water vwas
given them feveral Times ; which then pre-
vented any Opportanity of learning more
concerning them, and made my Friend ima-
gine they might be amphibious Creatures,
tho” hefound them in Water ; or might pof-
Gibly undergo fome Change in Form, or Way
of living, the Difcovery whereof he hoped
for at fome other Seafon.

He fearched for them after this in the
{ame Place {everal Times, but without be-
ing able to find any of them, which occa-
fioned him to conclude, they had either put
on another Form, or removed themielves to
fome other Parts of the Water., However
he had met with no Opportunity of looking
there for them, at or about the Seafon when
he had firft obferved them, ’till the Yeur
1749, when happcning to be near the Caf-
cades on the z1{t of May, he determined to
try his Luck once more, and then found,
with little Trouble, many of the very fame
Animals, in the moft rapid Part of the Caf-

Vou, II. Bb cade
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cade where he had feen' them firft. He
carried feveral of them home very carefully
in a Phial, but in two Days moft of them
were dead, and the reft having {pun them-
{elves thin tranfparent Cafes, (which were
faftened either to the Sides of the Glafs, or
to Pieces of Grafs put into the Phial with
the Water,) became changed into what he
fuppefes a Kind -of Chryfalis, of which a
Front-View is given N° x1, and a Side-View
Ne x11. But before their taking this Form,
he perceived them fometimes in another
Shape, different from the firft defcribed, and
fuch as is thewn N° x; which, he fays, was
the Figure they appeared in when they
were weary with catching their Prey, or lay
in wait for it.

None of them lived more than three Days:
and ’tis remarkable, that notwithftanding
freth Water was given them two or three
Times a Day, yet in a few Hours it would
flink to a Degree {carce concéivable, and
that too, at feveral Yards Diftance, tho’ in
proportion to the Water all the included In-
{eéts were not more than as 1 to 1,150,000+
How exquifitely fubtile and minute
muft the Effluvia from the Bodies of thefe
little Animals be, that can {fo foon and fo
ftrongly infect fuch Quantities of Water and
Air! This perhaps makes it neceffary for
them to live in a rapid Stream, left they
{hould be poifoned with their own Perfpi-
ration,
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ration, as perhaps they were in the Glafs
Phial. ‘ ' '

The largeft of thém exceeds not -5 of
an Inch in Length and % of an Inch in Dia-
meter : they feemed rather foft and flethy
than cruftaceous, and their Colour wis a Kind
of yellowith grey.

— =

C'H A"P. " XXIII:
Infeéts found on the Bark of the Afl.

T the Beginning of Februcry 1748-g,

I received from the famecurious Perfon

two Pieces of the Twigs of an Afh Tree,
(juft cut when theywere fent) of about half
an Inch in Diameter. Each of thefe had one
of its Sides covered thickly from End to End
with Numbers of little Spots, not larger than
very {mall Pins Heads, and rather long than
round, Their Colour was fomewhat diffe-
rentfrom the Bark onwhich they were placed,
and an attentive Eye could perceive they
rofe a little about it. On crufhing them, 2
Liquor red as Blood iffued out; and each
Spot, when examined by the Microfeope, was
found to be of a filky Subftance, adhering
clofely to-the Bark, and ferving asa Covering
or Neft to 30 or 40 Owa, which on remov-
ing this Covering with the Point of a Lan-
cet prefented themfelves to View; much re-
Bbz fembling
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fembling the Aurelice of Ants in Shape, but
a thoufand Times more minute, and of 2
beautiful fcarlet Colour,

 This Difcovery excited a ftrong Defire of
learning what Kind of Animalcules thefe lit-
tle Oua would produce;; but thofe in my Pof-
feflion never came to any thing, being, I fup~
pofe, deprived of a due Degree of Moifture
by the drying of the Twigs. My Friend’s
Diligence however fupplied this Defect : for
fticking a Bough covered with them into the
Ground, in his Garden, in a warm Corner
where the Sun could fhine freely upon it,
prodigious Swarms were hatched of beauti-
ful little Infe@s of a fine Searlet Colour,
whofe Figure is given Ne x1rr. ©.—Their
Back is fomething like that of the /#sod-loufe
or Sow, and in other Refpecks they differ
not greatly from that Animal m Form : bat
are armed with a large firong Pair of For-
geps, which the #%od-loufé has not.

"Tis a pleafing Entertainment to {ce them
‘creep out of their filken Cafes or Coverings,
at an Opening in the Cafes at one End,
Jeft there probably for that Purpofe by the
Parent Infet, when fhe wove this Integu-
ment over her littic Brood to preferve them
from Injury ; in like Manner as many Sorts
of Caterpillars leave Openings, or a much
loofer Spinning at one End of their Pods,
thrangh which after their Change they may
be able to come forth. See N” X111,
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Anditis worthremarkin g, thatevery fingle
Infect, befides being inclofed in this Covering
of Silk, which is commeon to 36 or 4o of
them, has 2 pure white tranfparent Cafe or’
Shell, which being left by the Infect nearly
refembles the Shape of an Hen’s Egg ; and if
they are not difturbed at the Time of hatch-
ing, moft of their Egg-fhells will be found
empty under thecommon Coverture. And by
attending to them a little, one fhall fee; at the
{ame Time, feveral of thefe Infeds hatched,
fome juft breaking out of their Shells, and
others creeping about with their Shellshang-
ing to their Tails, as at N° xr171.

My Friend’s Account fays, that the largeft
of thefe Animalcules meafured little more
than the 1r4th Part of an Inch in Length,
and the 2o0oth Part of an Fuch in Breadth;
and confequently the Number of them re-
quired to cover a fuperficial Square Inch
would be fomething more than 22800 *;

His Method of finding their Magnitude
was as follows.—In order (fays he) to be
certain of the magnifying Power of the Glafs
I made ufe of, (which was the third Magni-
fier) I divided a Line, drawn exactly an Inch
in Length on a Slip of round Ghafs, into 20
equal Parts. ‘Then placing this Slip of Glafs
under the Microfcope, I threw the magni-
fied Image of one of thefe 20th Parts upon

® This is the leaft Infect I have ohferved produced oﬁt

of the Water.
Bbg 2 Scale
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a Scale of Inches feen by the naked Eye, ac-
cording to Dr. Heoke's Method *) and found
it coincide exaétly with 4 Inches:and confe-
quently that the Glafs magnified 8o Times.

Then taking my divided Inch from under
the Magnifier;, in order to make ufe of it
the fame Manner as I :before had done of
the Scale of Inches, I caft the magnified
Image of one of thefe Animalcules on.my
Scale of Twenticths of an Inch feen only by
the naked Eye, and found its Length to
cover 14 and .its- Breadth 8 of thofe 2oth
Parts .of an Inch.—But the Meafures of
24ths and %ths being only the apparent
Dimenfions, they muft be divided by 8o,
the magnifying Power of the Glafs, to give
the real Size of the Animalcule, which will
then be found to be ++& in Length, and
oo in Breadth: which Fracions reduced to
their fmalleft Denominators will be %=,
(nearly —i=th) and =i« : or taken decimally,
il oth, and =sssth Parts of an Inch.

CHAP. XXIV.
The Louse of the Care,
HE Animal thewn at N° x1v, -Plafe

” XIV. was found, with feveral others
of the fame Kind, fticking to'a large Carp,

.* See this Mothod explained in The Microftope made eafys
page 45

juft
juit,
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juft taken out of the Canal in St. Fames's
Park. It was about one Tenth of an Inch
long, and nearly as much in Breadth at the
broadeft Place. Its Back was covered with

a Shell, (or rather pliable Scale) of the Fi-
gure 1ep;dcnt\,d in t‘ie Drawing : this Shell
was fo extremely tranfparent, that the finny
Legs, of which it has four Pair, befides two
fhorter Claws, might be feen almoft as
clearly through.itas 1f they had noCovering ;
and on each Side the Body of the Ammql
at equal Diftances therefrom, were many cu-
rious and beautiful Ramifications, fomewhat

opake, extending a confiderable Length, and
{feeming either to be Blood<Veflels, or muf-
cular Pxoueﬁ_s connecting the Body with the
Shell.

The Tail was a Kind of fcaly double Fin,
not unlike thofe at the Extremity of a Lob-
fter’s Tail, but exceedingly t1.1n{p1rmt and

each Half or Fin was m.ukcd with one fingle
black Spot, as in the Plate.

The Eyes (which for the Sake of thewing
them to more Advar ntage are greatly magni-
fied at fle. 'K. 1. 1.) were very ﬁngular in
their Struture, being neither fmooth fingle
Balls, like thofe of moft Quadrupeds, B:rds
and Fifhes; nor pm:l;d Balls like the Eyes
of many 1n6Gs ; ; but in this Animal each
Eye was compofed of a globular Body, almoft
incircled round with fmaller Globules, as the
Drawing reprefents.

Bby Between
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Between the Eyes appeared two Pair of
fhort ftrong Spines, one Pair whereof poing-
ed forwards and the other backwards: 1
know not whether thefe ferved as Feelers,
or were Weapons of Defence or Offence.
At a little Diftance below the Eyes were
placed two large cylindrical er rather fome-
what conic Suckers, compofed of fcveral
Annuli, {feemingly like thofe that form the
Windpipe in Birds and Beafts. The Animal,
by Means of thefe, adheres and fixes itfelf fo
firongly to the Fifh it preys upon, that all
the Motions and Efforts it can ufe are m-
fufficient to fhake off the little Tormenter,
who is continuzlly feeding on and making it
uneafy. See the Suckers fig. K. 2, 2. Juft
below them at 3, and above the grand in-
teftinal Dud, lay the Heart, compofed of two
Lobes, which might be feen to contract and
dilate alternately, as the Hearts of many
other minute aquatic Infecs do.

One of the thort Fore-claws, which is co-
vered with a ftrong Shell, and armed with
three Hooks at its largeft Joint, is fhewn
Jig. L.

This little Creature makes a very pretty
Appearance in the Water, where it is con=
tinually playing up and down, with a Kind
of hovering Motion, like that of the May-
Fly in the Air. Sometimes it leaves the
Fifh to divert itlelf for a while in fuch
Manner, and then fettles on it and fixes itfelf
again,
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again. The internal Motions of the Bowels,
&¢. are prefented fo finely to Obfervation,
by the uncommon Tranfparency of its Shell
and Skin, that it is a moft agreeable Object
for the JWICH:?/EG]"E, and the Carp is often
peftered with fuch Numbers of them, that
they are not very difficult to procure. Thcy
may be kept a lmw while with the Carp in
Water, but unlefs the Fith be with them
they die in a Day or two,

The natural Size of this Infe&, at its full
Growth, is Tomething lefs than one of its
Eyes appears in the magnified fz. K

CHAP XXV,
The Loufe of the Banftickle, or Prickleback,

UMB. xv. is the Pi®ure of the little
Vermin that infefts the Banflickle or
Prickleback ; whereto it adheres fo firmly
that it is hwdly poflible for the Fith to get
rid of it, unleis it pleafes to unfix itfelf, It 18
mrmfhcd with a Pair of {ucking Inftruments
like the Carp-loufe, has the fame Number of
Legs or Fins, which are continually in Mo-
tion, whether it be fwimming or faftened upon
the Fifth: and in moft other Particulars it fo
nearly refembles the faid Animal, that after
taking Notice of fome Difference in- Shape,
which
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which the Piture may ferve to thew, no-
thing more need be faid about it,

€ BHATP XXV

The Long-fnouted SquiLLa, &e.

EVERAL of the Infe&s fhewn N* xvi.
) were {ent to me from Yarmouth, in a Bot-
tle of very clear Water. Seme were about 2
Sixth Part as big as the Pi€ture, and others a
greatdeal lefs, but none of them alive: having
Clt] er been fuffocated by corking the Bottle
too clofe, or fhaken to Death in brmmng
They feem to be of the Squille Kind, tho a
Species I have never feen before or fince; but
the Numbers that were fent make me imagine
they are ;quuu)t in thofe Parts.
The Buck is cruftaccous, and jointed like
a Lobfter’s Tail ; having ten Articulations,
which divide it into eleven Parts, the mud-
dlemoft of which are wideft ; for they leflen
from thence to the ioininrr on of the Head
one Way, and grow tapering the other Way
to the Extremity of the T ‘ail, wm-.h ends
almoft in 2 Puint with a Sort of a Horn on
each Side, that extends beyond the Tail. The
Scales of the Back reach down the Sides, and
meet the upper Part of the ?’tlly, beyond
which they firetch out and overhang a
little,. The Belly is fotter l.m the Back,
10 and
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and from its.anterior Part proceed fix Legs,
on each Side three, jointed in an odd Man-
ner, and feemingly but aukward for walking
with. But the moft extraordinary Part-of
this Animal is the Head : a Draught whereof,
magnified a great deal more, is given fig. S.—
This Head is armed with a Pair of very fharp
hooked Forceps ; between which it is leng-
thened out into a Sort of Probofcis, whofe
Shape refembles a Duck’s Bill, and under
that the Forceps can occafionally be brought
together, or even crofs each other, in order
to fecure its Prey. However, this Probofcis
did not divide nor open like a Bill or Mouth,
neither could I difcover that it had any Per-
foration's which makes it probable, that the
Creature fucks in its Nourithment intirely
through the arched Limbs of the Forceps,
in the fame Manner as the Sguil/a defcribed
page 358. And indeed our prefent Subjeé dif-
fers little from that voracious Sgwsilla (which
I take it to be another Species of ) except
in having a Probofcis; whereas in that the
Forepart of the Head between the Forceps
is remarkably fhort and flat *. :

The Figures M and N, in this fame Plate,
are two Views: of an Animalcule, many of
which were difcovered in Water that had
been kept in a Glafs Jar for fome Months,—

#= Suppofing the Probofcis away, the Di'awing N° xvI.
will give a pretty good Idea of the Szuilla page 358,

It
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It is thewn at M in the Pofture of fwimming,
at which Time it moves pretty fwiftly with
ity flat Head foremoft : its Tail appears di-
vided, and on each Side it extends a {pread-
ing Fin. At N it is thewn in Profile, and
with its Fins drawn in, as ufoally is the Cafe
wlien it appears at reft,

"Tis about the Size of the largeft Animal-
cules found in the Infufions of Hay in Water.

=

CHAP. XXVIL

A Letter from a Friend, containing many
curious Microfcopical Obfervations, &e,

ANY of the Drawings in Plate XV,
M together with the Defcriptions of
them, were fent me by a Gentleman, whofe
true Judgment in the Ufe of the Micro-
{cope, and the Accuracy of whofe Pencil in
delineating therefrom, I have been long 2c-
quainted with : and whofe Name, had I
Leave to mention it, would deo great Honour
to this Work, as his Friendthip does to the
Author of it. As it Is therefore neceflar
to give his Defeription of thefe curious Sub-
jeéts in his own Words, T hope it may be
excufable to publith the whole Letter where~
in they are inferted, though written with the
kind Partiality of a Friend.

S IRy
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SIR,

I Am glad you are determined to publiih
your Microfeopical Obférvations. There
are few who have been able, like you, teo
gain Accefs to the Sacrarium in quo reduila
¢t claufe funt arcana Nature ; ftewer fhill
who have Capacity to fmooth the Path for
others, and render the Examination of Na-
ture by the Microfcope eafy, thort and plea-
fant : This you have done, and thereby have
acquired 2 Title to the Ob{ervations which
by your Book others have been enabled to
make. What I fend you are therefore of
Right your own, They have fuffered indeed
by not being under your Eye; their Defects
are mine ; what Worth they may have muft
be afcribed to the Affiftance of your printed

Direétions for the Ufe of the Microfcope.
You defire to add to your proper Ob-
fervations, fuch as have been occafionally
made by your Friends : and as I am fo happy
as to be one of that Number, I fhall here
communicate what has eccurred to me ; per-
haps of very little Confequence, but as rerum
Natura facra fua mon fimul tradit, nec eini-
bus illa patent, the following Oblervations
may have the Recommendation of Novelty
in fome Degree: and thofe that are not in-
tirely new I fend to you, becaufe they tend
to corre the imperfect or incompleat Ob-

fervations already publifhed.

The
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The Drawings I made myfelf, when the

Obje&s were under Examination, with M.
Cuff’s Microfcopes, and as exactly as I could :
and his Glafles are {o excellent, that if there
{hould be found any Defe@s in the Figures,
they muft be attributed to my Inaccuracy
and Difufe of Drawing. However, fuch as
they are, they are at your Service,
If thefe Things fhall appear infignificant,
yet as in complying with your Defire to have
them, they afford me an Opportunity of
thewing my Regard and Friend(hip for you,
they are grateful and valuable to me.

1 thall firft give you an Account of what
I have met with in refpeét to Water-In-
{e@s, which have, formerly, in many Inftan-
ces, been thought imperfe@ in their Pro-
du@ion, from the Imbecility of the Element
to which their Creation was attributed : for
aquatic Infets may certainly be compre-
hended under Animalia aguatica, which Se~
neca calls, tarda et informia, ut in aere cco
pinguique concepto. But Attention to the
Works of God makes' manifeft, that the
Heavens do not only declare his Glory ;—
Sfupiter ¢ff quodcungue vides. And indeed
whoever fearches the Waters will not find
his Curiofity difappointed ; there he will fee
the Works of God difplayed to thofe who
delight in them; and perhaps with greater
Variety and more Profufion than any other
Element.

F ’;go
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Fig. 1. Plate XV. is an aquatic Infe& of
whichwe have two Drawings and Accounts,
both very fhort ; one in the Phil. Tran/. 288,
the other in the Letters of Mr. Leeuwenhoek,
Epift. 121 : and as this Infect has no Name,
I will venture to call it the Pediculus eguati-
cus ;3 for the Infe@ to which Goedart gives
that Name, is now allowed to be the Pufex
arborefcens, or arboreus of Swammerdam. This
Infeé is a common one, and of the crufta-
ceous Kind, but being pretty tranfparent it
is a beautiful Objedt in the Microfcope,
When it is {wimming it appears as fig. 1. It
has five Pair of Legs; the firft Pair on the
Side of the Head are the longeft it has, the
four other Pair are fhort and upon its Belly =
the firft and fecond Pair are only vifible as it
fwims. The Back is guarded with large
Scales which proceed all the Wayto the Tail,
but from the eighth Scale they are frequently
covered fo thick with Hair, that only the
Joints or Divifions are difcernable; but in
other Poftures, as in N° 7, the Scales are
vifible all the Way to the Tail.— The
Tail is divided into two, with Hairs iffuing
from the Extremities of each Divifion, which
in {wimming are kept extended as in fp.
1. The Colour of this Infe¢t is a pale
brown.

Fig. 4. thews the Infe& upon its Back,
when all the Legs were vifible ; only the

three -
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three loweft Pair were laid back upon its Bo-
dy, and kept in a conftant Motion among the
Hairs which cover its Belly, as if brufhing
itlelf. Nearer the Tail appear two Bags or
Paps, hanging down, with a round Part at the
Extremities, fet with a few Hairs. I at firlt
imagined thefe were the Receptacles of its
Spawn, but have fince found the Spawn pla-
ced much lower under the Tail : fo that if
this be the Place of the Spawn in the parti-
cular Infedt thefe Drawings were taken from,
there may be different Species of thefe Infects.

Fig. 3. is the fame Infe&t reclined on
one Side, when the Scales are meft confpicu-
ous as they unite : eight of its ten Legs are
vifible, and only one of the Paps appears
hanging down.

It is faid in the Tranfadiions that this In-
fect 1s monocufous ; and indeed it is not eafy
to difcover its Eyes ; they are placed in the
Middle of the Head between the fir{t Pair of
Arms, and appear as in fg. 2. But it has
two Eyes joined at the Bottom, both coni-
cal, and apparently feparated towards the
Vertices as at fig. X. which fhews thefe Eyes
greatly magnified. When the Head of the
Infect is bent down, they may eafily be mif-
taken for one Eye, as is evident from their
Appearance in fig. 3.

Mr. Leenwenboek’s Painter has given us a
very bad Figure of this Infe€t; his Account
mentions
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faentions the Manner of its carrying the
8pawn. In fiz. 2. towards the Tail, the
Spawn Bags (at leaft what T believed fuch)
were more extended than in any of the
other Figures, but no Spawn was difcovered
in them; and fince thefe Drawings I have
examined more of the Pediculi aguatici, and
find the Spawn fixed to the Tail much lower
than thofe Bags, and adhering to the Tail by
two fine Ligaments, which are eafily broke
by the Infect’s ftirring itfelf in the Water ;
and fometimes all the Spawn comes away
fticking together, but oftener feparated and
difperfed among the Water. But though I
have kept the Spawn fome Time, I never
could find the young Infects in the Water,
which Leenwenboek {peaks of ; but perhaps
1 have not had mine when the Spawn was
come to an equal State of Matriuty. I have
fent you this Account, becaufe the former
Figures of this Infect have been‘extremely
impetfelt inall Refpedts, except the Spawn,
which in Mr. Leeuwenhoek’s Drawing is ex-
a@ enough *, and alfo as I found the Opinion
received that this Infe& varied from allothers
in being monsculous.

*. From finding this little Creature very frequently with
its two Bags of Spawn adhering to its Tail, (as may be feea
Plate 1X. fig. 1L. of the Microftope made eafy ; in the Drawing
there, taken from Mr. Leenavenbosk,) I have been accuftomed
to call it the Bag-Animal,

Vor. 11, Cc The
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The two Figures 5 and 6 are 1 belicvs
only different Appearances of the {ame In-
fec, altho’ there is fome Variation in the
Make of the Shells, but in all other Re{pelts
they agree. I at firft took this Infect for
the Pulex: arborefeens, and certainly it may be
elafled with it: but comparing it with Swam-
merdam’s Figure, it by no Means agrees
therewith, nor with that which you fhewed
me * ; for in this there are four Brachia
ramof3, in the other only two; thefe here
are Jower, and proceed from the Infe& un-
der the Shell, the others are on each Side
the Head and from the Sheil. This Infec
has two Auntenne, and that has none, but a
Bill like a Bird’s.—=1 have drawn thefe as
they appeared fwimmeing with their Backs to
the Eye, where the joining of the Shells is
vifible, which {feemed ridged.or marked with
black Streaks as in the Figures 2 the Colour
was a deep brown.

In fome Pond Water, with the Lens pa=
fuftris I found the Infe&s of which I fent
you the Drawings, fig. 7. and 8. The firft
of thefe, fig. 7. was contained in four very
thin tran{parent Shells, The two upper
Shells united on the Back, arid declined down
the Sides till they met with two under Shells,
making at the joining of the Sides acute

* The Figure here mentioned may be feen Plate Xlls
FE. 14

_ Anglesy
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Asngles, and at their joining on the Back
and Belly obtufe Angles; but the upper
Shells projected beyond the lower, which
appeared beyond the upper towards the Tail,
and probably by this Means thefe upper Shells
ferved the Infe@ inftead of Fins, and to keep
it up in the Water. All the Shells were
elliptical.

The Figure reprefents the Infect {wim-
ming, when the Head appeared beyond the
Shells without any Antenna or Feclers : the
Tail was divided and extended : the Body
was very apparent, and that Part which is
on the Back in the Middle was in a con=
ftant Motion, alternately contrating and di-
lating. From each Side below this Part there
eppeared a Ligament, terminating at the
Circumference of the upper Shells, and may
perhaps ferve to keep the Shells fteady, or
" to move them, if they be moveable, which
I could not difcover, for the Motion of the
Infect is very equable and {mooth.

Fig. 8. is an Infect which I am apt to be-
lieve is the fame as fig. 5. in another Pofture,
as it ftands feeding in the Water : for it a=
grees in Colour and in the Shell exactly : the
Antennz and Arms have as near a Refem=
blance as can be expected in fuch differin
Pofitions. It has indeed two Legs behind,
wherewith it fixes itfe!f to the Glafs, which
do not appear in the other; ‘but if they are
enly to fix itfelf, they may be covered-under

Ccz2 the
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the Shell when fwimming: however therd
is fome Difference in the Appearances. This
Infe& {wims well and nimbly, and bya ra-=
pid Motion of its Arms makes 2 ftrong C uI-
rent to bring it Food: (which Manner of
feeding by a C urrent or an Eddy 1s common
to many other Water Animals: )1r- deed, the
Swiftnels with \w ich it moves not Onl‘v'
the two Arms that are extended to draw
Things to Jt, but aLo thofe thatare bent backs
to drive along each Side what is not fit for
its an‘., and the Way thcy co-operate all
together to make a ftrong Stream, is incon-
{,uxably curious, as well as its Conftancy
and unweariec “Jphc ation. When 1t 1s dn-
turbed it draws itfelf intirely into the Shell,
and then appears not unlike .a {mall Frefh
Water Mulcle.

The Infe@ fig. 9. is very uncommon : [
never met with any more of the Kind, nor
with any Ac count of it. At firft, when I
found it among fome Water in 2 L.eaden
Ciftern ftocked with the Nymphe Vermicult
of the Gﬂ"t I fancied it might be the Ver-
miculus of that Infeét; btrccmllv as the Head
was not very unlike it, ane 1t had pul*nom-
ry Tubes towar ds the Tail, as the Nympha
Vermiculus has one. But as it never ch&ng-
ed its State during three Weeks that I kept
it alive, though the Gnats changed much
ioonur,. and it has many different Parts from

thoie,
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thofe; T muft own I know not what Infe&
Ir is, or what State it is in.

The natural Length of this Infe@® was .
wsth. of an Inch, and its Breadth at the
Shoulders or broadeft Part -1y of an Inch,
according to 'the moft exatt Dimenfions F
was able to take, Its Colour was a pale Red
or Pink, which appeared deeper at the join-
ing of the Rings; but tranfparent. The Head
was covered with a Shell, of a light Brown,
with two {mall Eyes fet round with Hair, as
was alfo the Mouth, or at leaft that Forepart
of the Head on each Side of which it had
the Antennze bending inwards ; but without
Hair or any Joints between the Shell of the
Head and the firft Ring of the Body; the
Neck Part which appeared being a Continu-
ation from the Head. Its Body confifted of
eleven Rings, tapering [omething all the
Woay to the Tail, but the two firft and three
laf Rings not fo wide as thofe in the Mid-
dle. Under the firt and {econd Ring it had
two Legs, (of which one only could be re-
prefented in the Figure) and their Extremi-
ties were fet round with Hairs : between the
tenth apd eleventh Ring two fmall Tubes
arofe, -making an obtufe Angle with the
Forepart of the Infeét’s Bady, but an acute
Angle with eich other : the Ends of thefe
Tubes weré fet round with Hairs and feemed
to be open : I take thefe to be pulmonary :
not that the Infec@ always kept them upon

Cc 3 the
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the Surface of the Water, though it ofter¥
brought itfelf up till they were there, but
becaufe in other Infe&s fuch like Inftrue
ments of breathing have been obferved.
From the eleventh Ring the Tail begins 3
which is rcprcfentcd as it appears thn the
Infect ufes it for fwimming, and the Whole
of it is moft vifible. It does not however
keep it in this Pofture when fwimming, but
alternately extends it on each Side and brings
it together again as Men do their Arms in
fwimming. The Ends of each Branch of
the Tail are fet round with Hairs, and there
feems to be a Jeint in each ; but the Draws
ing will give you a better Idea of it than any
Words., — I muft not however omit faying
fomcthmc of its Inteftines. On each Side
there is a fmall Veffel running from the Head
to the Tail, in which a conftant Circulation
of a pellucid Fluid was difcernable : from
the fecond Ring to the fourth a dark-colour-
ed Veflel appeared, with the End next the
Head feemmg]y open, orif covered, it was
with a llght-colouled circular Tegument
This Veflel terminated in a fine Canal that
feemed to enter another Bag of a clear white
Colour, at whofe End was a Gut or Canal
that went quite down to the Tail. This Bag
or Veflel I conjectured might be its Stomach.
Above this Gut, and at the feventh ng, be-
gan another Veffel or Ligansent, I can’t tell
which ; reaching (after croﬁmg itfelf twice)

9
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to half the tenth Ring, and there ending
abruptly, without communicating with any
other Part ; {o that unlefs it be an Inftru-
ment for contratting the Body of the Infedt
in walking along the Bottom of the Veflel
it 1s in, it {feems only a Provifion for fome
other State it is to afflume,—1 forgot to gb-
{erve, that when the Infe& fwims it ufes al-
{o its Fore-legs, bringing them up clofe un~
der its Head, and moving them back clofe
ander its Belly.

If I could have found amy mare of thig
Kind, {o as to have ventured killing it, by
viewing it in the Solar Microfcope I might
have given you a fuller Acceunt of it, efpe-
cially of the Inteftines : but as I was curious
to difcover what Changes it might undergo,
I was very tender of it ; however I was dif-
appointed, for it died after I bad kept it
three Weeks from the sth of Seprember, and
in a Week after it was gone to Pieces, fo
that I could not bring it to Town to thew it
you as I intended.

Fig. 10. the only one of its Kind I have
ever feen, 1s an Infe& called by Monfeur de
Reaumur e Vers 3 queune de Rat, the Worm
avith a Rat's Tail, of which he has given an
accurate Account, Mem. ii. 7gl. 4. of his ex-
cellent Memoirs., It is it feems the Vermi-
cules of a Fly with two Wings *; and if [

* It changes to a Sort of Gad-Fly or Breeze; about the Size

and Colour of the common Bee, having only two Wings : the
Tail Part broad and flat, and without any Sting.

G had
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had had his Book when this Infe& was
found, I'thould have made freer with it tham
I did, and net have preferved it to obferve
its Change of State. " The Drawing of it I
fend you, and for an Account of it refer you
to Morfizur 'de Reaumur.

This Infect was found in a Ciftern of Rain«
Water in Auguff. - The Length of its Body
wis ¢ of an Inch, but its Tail was four Times
the Length of the Body, though not extended
near fo far as it was capable of being. Above
Half of the Tail was covered with a fine
Down,. in {mall circular Divifions, as the
whole Body was: this Down or foft Sub-
ftapce 1s of a fine reticular Make, and at the
Head there appeared two Antennz within
the outward Coat, which the Infeét by Means
of thefe Antennz fpread out or dilated at
Pleafure:fo that the downy Covering feem-
ed’not fo properly Part of the Infelt as to
contain the Infe&. - There were Fibres vi=
{ibly crefling” upon -the Back, and running
down to the Tail : And near the Tail, be:
tween thefe,-a Veflel of a black Colour ap-
p’carc’d, orowing gradually lefs to the Extre=
shity: ‘The Colour of the Infet was a pale
Afl; the Tail and Antenn= black, the Extre-
mity ofl the Tail fet with Hair,

I'take this Infc& to be the fame with the
Rat-tail’d Info& of Monfieur dé Resumur, but
by the Figure you will fee it does not in all
Relpétes agreewith what he has deferibed;

o ‘ Ferimrci
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perhaps the Flies of which thefe are the
‘\Vorma, or the ] \yml-nw, may vary in Eng=
fand from thole in France, where certainly
they ‘are more common than here. The
principal Difference is in the Legs, of which
this had on]v fix Pair, his {even : the Ends
of them were fet round with Hairs, and juik
under 1be Tull was a fingular Fin, double,
joined at the loweft Part in an acute Angle

and from thence growing {maller ’till it came
torthe Body. © By Means of this Fin, as a
Rudder, it “feered itfelf in the W ater, on the
Surface of which it kept the Extremity of
its Tail: and! when Water was added,

lengthened its Tail a6 much as it eould: and
if that did not reach the Surface, it raifed
it{zlf higher, exactly as Monfeur de Reaumur
obferves, and about the fame Length, (near
five Inches,) before ‘the Infed was obliged
{0 leave the Bottom of the Glafs. -

I thall now defcribe an Infe& not found
in Water, and very commeon in Time of
Harveft, but of which I have never feen any
Drawing or Account. It is called the Har-
veft Bug : is of a bright red Colout : fovery
{mall as to be anuccptxble to the naked
L\;ﬂ and on the Point of a fine Needle re-
i(..h_u,.*_.} a u’u)}‘l of Bloed. A Drawi ing taken
from ‘the Infeét r.wu *“d in a thcr and
greatly magnified, is u.»en}" s F1s

I had often heard of thele Infe&s, but did
pot give intire Creditto what 1 Imu'd, ‘tHl a

Lady
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Lady taking this out of her Neck convinced
me of their Exiftence and Tafle. They are
extremely troublefome to thofe that walk in
the Fields in Time of Harveft, efpecially to
the Ladies, for they know what Skins are
fineft and eafieft to pierce. They have at the
Head a Probofeis near = of their own Len th;
by which they firft make Way through the
Skin, and then bury themfelves under it,
(leaving no Mark but a {fmall red Spot) and
by their fucking the Blood create a violent
Itching 5 a good Remedy for which is a little
Hungary Water ; though perhaps Spirit of
Wine with Camphire might be more de-
ftructive to thefe little troublefome Attend-
ants of Summer Walks. They are I believe
frequently carried in the Winds at their Sea-
fon, for I have fince known them attack
Ladies in a Garden, which was defended
from a Corn Field by a Wall, too high for
thefe Infects to get over any other Way.
They have three Legs on each Side, with
four Joints fet with Hair, as the Body is all
round. The firft Pair of Legs arife from the
Buck, juft below the Eyes: the other two
Pair from the Belly : it has alfo two fhort
Antenn®, one from each Side of the Head,
which appears with a Divifion in the Mid-
dle. T have fometimes fufpected this little

. Creature might be a young Sheep-Tick,

from its Figure and Way of burying itfelf :
but then it fhould be found rather where
Sheep
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Bheep feed than in Fields of Corn, growing,
and before Sheep are fuffered to come nto
thofe Fields: and it isnever got as I have
heasd in Grafs Fields, unlefs bordering upon
Corn ; but among{t Wheat it never fails. If
any onehasa Mind to make Trial upon this
Infe@, how it comes to.be amongft Coin
only, and yet lives by {ucking of Blood, he
may eafily find Abundance of them: for
though they prefer the Ladies, yet they are
fo voracious, that they will certainly lay hold
of any Man’s Legs that comes in their Way.

I intended to have fent you an Account

and the Figure of the young Plant found i
the Kidney Bean, but as that has been already
accurately obferved by Dr. Grewin the Ana-
zomy of Plants, 1 need not trouble you with
it 1 fhall therefore only take Notice of the
Seeds of two other Plants which have not
hitherto been obferved, as far as I know,
" In the Seed of the Lime Tree, which
arifes from a Stalk in the Middle of the Lieaf,
(as reprefented N° I. fig. 1.) there isa young
Plant to be found, when the Seed is ripe, to-
wards the Beginning of Oédfober.

The Seed of the Lime Tree is covered
with a rough Skin, within which there is a
Shell, but not hard ; if this Shell be carefully
opened there will appear a thin white Juice,
inclofing fix Pods or Bags, all tied together,
and adhering to that knd of the Seed which
is ‘jo;ned to the Stalk, with very fine Fibres

runpning

-
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Funning up the Infide of the Shell, and ap~
pearing as fig. 2. Thefe Pods when taken
out of the Shell appear as fig. 3. :

As the Seed advances in Maturity this
white Juice grows harder,’till it is quite ripe,
and fome one of thefe Pods has robbed the
reft of Nourithment, by taking place within
the Kernel, where it expands and excludes
the reft, which will now be found fricking
to the outward Cover of the Kernel dried toa
brown Colour, with their Fibres embracing
the Kernel, ferving only as Cords to keep the

Nourithment of their more fortunate Brother
together, and appearing as fg. 5. So that if
we follow the O pinion of Swammerdam, and
Voltaire in his Metaphyfics of Sir Ifaac New-
tonm, page 54 of the Englith Tranflation, that
we fee in Things a Difenvellopement only, here
the Author of Nature has provided. in one
Seed fix Vermiculi, one of which alone-s to
become a Nympba Plant; for 1 never met
with any Seed which contained more than
one young Plant, in that State, which under
Foltaire's Authority, I may venture to cal]
the Nympba State.

When the Seed is come to a fufficient
Confiftence, and ready to dropfrom the T'ree,
if it be opened it will appear as fig. 4 : the
Infide filled with a white thining Subftance
inclofing a deep green Plant like a Flower,
which arifes by a fmall Fibre from that Pare
ef the Seed to which the Stalk adhered, and
‘PCY"
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pérpendicular to it. ‘The Plant when taken
out; and viewed in the Microfcope, appears
as at fiz. 6. All the Fibres of the Leaves are
difcernable, altho’ the Leaves are themfelves
thicker in proportion than thofe of the T'ree,
and feemingly ‘turgid with Juice. - Thefe
Leaves are double, and {o tender and f{oft
that I could only with the fineft Needle fe-
parate them a little towards the Top, as I
have endeavoured to reprefent in the Draw=
ing.

N IL is the Seed of Afparagus.—Fig. 1.
1s the red Berry as it grows from the Stalk,
which contains, in a foft watery Pulp, fix
black fhining Seeds, formed as I have tried
to reprefent at fiz. 2. Their Appearance,
whichever Way you view them, reprefents
that Shape which Belfini calls Pelecoides.
Each of thefe Seeds contains a hard white
thining Subftance with bright {mall Specks
all over it; and, lying horizontally, a {mall
Plant, white indeed, but with a yellow Caft,
plainly different from the Parenchyma in
which it is fituated. " This Plant examined
in the Microfcope appears as f#g. 4. with
bright Spots like Papille all over it, and the
bending Leaf at the Top tending to a faint
green. When the Plant is taken out the
Section of the Seed appears as fig. 3.in which
the Bed of the young Plant runs quite
through the Parenchyma, from one Side of
the Covering or outward black Film to the
chﬁ‘!'.

Althe’
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Altho’ 1 fhall endeavour to follow the
learned Mr. Hgoke's Advice to thofe wha
thould correfpond with the Royal Saciety »
¢ to fend the Kernel of Fad& ftript from the
¢ Shell of Impertinencies,” yet you will
give me leave to obferve two Singularities in
this young Plant of the Afparagus. Firfs,
that its Pofition in the Seed is very differens
from moft others : this lies horizontally, and
not perpendicular to the Junéture of the
Stalk, as others generally do; and indeed
though I have {een many Seedling or Nym-
pha Plants, I never met with one pofited as
the dfparagus is. Secondly, it has no Fibres
or Ligaments communicating with the Seed
in which it is inclofed, but lies in it as a Ni=
dus, adhering only by filling the hollow Bed
exactly,

I have now given you an Account, and
I fear a tedious gne, of fome Things unob-
ferved before, 1 believe, which have occurred
to me : from your Friendthip I am perfuad-
ed I need rnai:e no Excufe for it; if I was
to make one, Plny the elder (et ille etiam
Caufas gélitavit ) fhall tell you my Sentiments
as well as his own, wmter crimina Igrati ani=
wii et boc duco, Naturam ignorare.

I am, Sir,
Your fincere Friend, and moit
humble Servant.

CHAP,
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CH AP, XXVIIIL

Of luminous Water INsECTS.

N my former T'reatife on the Microfcopey

I took Notice of the fhining Light fre=
quently found on the Shells of Oyfters, as
being produced by three Sorts of Animal-
cules, which are there defcribed, according
to the Account given of them by Monfieur
Auxaur *. 1 had then no Opportunity of
adding any Figure to that Account: but hava
ing not long ago been favoured (by a Friend
whom I can depend on) with the Defcrip-
tion and Drawing of one Sort of Animals
cule, which he had obferved to occafion fuch
Light, I fhall infert it here.

Having (he fays) been fometimes furs
prifed at the Sparks of Light to be feen on
the Shells of Oyfters, on removing them, or
ftriking on them, when newly taken from
the Sea; he beftowed fome Pains to find
out the Caufe; and after many Examinas
tions became perfeétly convinced, that thefe
fhining Sparks are lucid Emanations from
a minute Infe&, differing in its general Form -
but little from the common Scolopendra.
This Infeét he carefully made a Drawing of
from the Microfcope, an exa&t Copy of

* Microfeope made eafy, third Edit. page 241, -
3 which
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which is given at Letter A.——TIts Lengfﬁ
vas about the 1 th andits Breadth rather more
than the 1ooth Part of an Inch.

The Body confifts of twenty-eight Joints
or Divifions, exclufive of the Head and Tail
Parts : each of thefe Divifions has a Pair of
Feet belonging to it, (viz. one on each Side)
making the whole Number of its Feet 56,
or twenty-eight Pair : they are 2ll {hort and
befet with Flairs.

The Tail Part is lareer than any of the
other Divifions, and has three pretty long
Spines or Brifties proceeding therefrom. The
Head is remarkable, on Account of its being
armed with a Pair of Forceps uncommonly
fong and large in proportion to the other
Parts : beginning much farther backwards
than is ufual in other Animals, and reach-
ing beyond the anterior Part of the Head, in
a Manner very convenient for feizing its
Prey and carrying to the Mouth any thing
it takes hold of. It is furnithed with a Paie
of Horns, and has befides at the Snout two
fhort Antennz or Feelers.

This little Infec can emit or conceal its
Light : and {fometimes its Luftre is fo bright
as to be difcoverable even in open Day-light,
elpecially en being touched or difturbed *#,

Its

* The Rev. Mr. Thomas Harmer of Wattlefield in 8. ffolks
fent a Sea Infect 10 a Friend, who gave it me, preferved in
Spirit of Wine. The Accouns Mr. Harmer wrote with it
fays,
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Jts Light is blueith like that of the Glow-
worm, or a Spark of burning Brimftone.—
My Friend obferves, that our fmall Land
Scolopendra has likewife the Property of thin-
ing in the Dark, which indeed has been
taken notice of long ago *.

It

fays, that opening Opyfters he found this Animal between two
Shells which fluck together, It'was alive, but faint. Perceive
ing it emitted Light in the Shade, he carried it to a dark
Place, where by irritating it on the Back with a Pin it fhone
pretty firongly more than once, The Light appeared on its
Back towards the Tail, chiefly in two Spots; but, when more
violently irritated, it was fometimes feen darting along the
Back ; and, particularly once, it was illaminated in Streaks up
to its very Head, The Infect growing more languid, he put it
between the Shells where it was found, in fome Water wherein
Salt was diflolved, hoping it might revive; but in an. Hour
it was quite dead.—Tis about 3 of an Inch long, and £ cfan
“ Inch in Breadth ; in Figure flat, with many Fins along its
Sides from End to End.

® Mouffet writes, that his Friend Mr. Brewer found twice
by Night in the Snmmer Seafon, amongft Heath and Mofs,
the jbining Scolopemdra, lucid and fiery ; its whole Body
emitted Light, but fomewhat fainter than the Glow-worm,
Mr. Brewver farther fays,—¢¢ Happening to come home one
Night in a Sweat, and in the Dark wiping my Head with a
Linen Handkerchief, the whole Handkerchief appeared to
me fhining, and as it were on Fire; and whillt | viewed this
feeming Miracle with Surprize, the Light was all collefted
in one Spot: wherenpon folding the Handkerchief together,
I called for a Candle, and on opening it difcovered one of thefe.
Scolopendre, which by being rubbed about my Head, had
fpread over the whole Handkerchief I know not what kind
of flaming Vapour.”—He affirms it was like the Srolo-
fendra found in Gardens under Stones and Flower Pots. Vid,
Theatrum Infeit. Caps xv. D¢ Cicindela.

I take this to be the Kind of Scolopendra Mr. Willoughly de«
feribes, lying rolled up amongit Earth and Dung : Ity Colour
a brown or whitifh yellow, the Head of a pale cheftnut, hav-
ing two Antennz s its Length balf an Inch, iis Tail forked =

You, I, Dd i
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It feems not improper to fay {omewhat
in this Place concerning the fhining of Sea
Water; fince, not without the Appearance of
Reafon, it has been fuppofed owing to vaft
Numbers of luminous Infeéts, of which pof-
fibly in the Waters there may be various
Kinds as well as upon the Land.

A curious Enquirer into Nature ¥, dwelle
ing at J¥ells, upon the Coaft of Nurfolk, af-
firms, from his own Obfervations, that the
Sparkling of Sea Water is occafioned by In-
fects. His Anfwer to a Letter wrote to him
on that Subje& runs thus: ¢ In the Glafs of
¢¢ Sea Water I fend with this are fome of the
¢ Animlacules which caufe the Sparkling
«¢ Light in Sea Water ; they may be feen by
¢¢ holding the Phial up againft the Light,
¢ refembling very fmall Bladders or Air
¢¢ Bubbles, and are in all Places of it from
« Top to Bottom, but moftly towards the
¢¢ Top, where they aflemble when the Wa-
“¢ ter has flood ftill fome Time, unlefs they
““ have been killed by keeping them too
$¢'Jong in the Phial.

¢ Placing one of thefe Animalcules before
¢ a good Microfcope, an exceeding minute

its Feet g6 {without including the Forceps at the Tail), that
is, 48 Pair.

One Evening after Rain, fays Mr. Ray, I found 2 {mall
Scolopendra of this Sert fhining like a Glozv-evorm ; “twas
covered with a {limy Matter, which being wiped away, it
cealed not to fhine. Vid. Ray, Hif. Injedorum, page 45-

& Mr. Fofiph Sparfballs W
* Worm
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% Worm may be difcovered, hanging with
¢ its Tail fixed to an opake Spot in a Kind
¢ of Bladder *, which it has certainly a
¢ Power of contra@ting or diftending, and
* thereby of being fufpended at the Surface,
““ or at any Depth it pleafes in the including
¥¢ Water.”

The above-mentioned Phial of Sea Water
came fafe, and fome of the Animalcules
were difcovered 1n it, but they did not emit
any Light, as my Friend fays they do upon
the lealt Motion of the Phial when the Wa-
ter is newly taken up. He likewife adds,
that at certain Times, if a Stone be thrown
into the Sea, near the Shore, the Water will
become luminous as far as the Motion reach-
~eth : this chiefly happens when the Sea hath
been greatly agitated, or after a Storm.

Fof. Vianelli, M. D. of Chioggia in Italy, in
his Enquiry into the thining of Sea Water in
the Night Time (which, he fays, is feen
with Wonder in the Lakes of Chuggia, from
the Beginning of Summer until Autumn, ef-
pecially where Sea Weeds abound), relates,
that he brought from thence, one Summer’s
Night, a large Veflel of this Sea Water,
which being ftirred about by his Hands in
a dark Clofet, fparkled very much ; but after
it was filtered through a clofe Piece of Li-
nen it afforded no Light at all, notwithftand=

_ * A Drawing of this came with the Account, but it was
goo late for the Engraver,

Dd a ing
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ing all the Motion that could be given 1ty
whilft the Linen appeared covered with
numberlefs lucid Particles, thereby proving
the Light to be fomething diftinét-entirely
from the Water,

Then examining fome of the Sea Weeds,
he perceived thirty at leaft of the like (hin=
ing Particles upon every little Leaf, and fhak-
ing them over a Sheet of Paper, one of the
thining Bodies was thrown upon it, which
being wrapped up in the Paper emitted
Light quite through it. Unfelding the Pa-
per, and viewing this luminous Body atten-=
tively, he found it far lefs thana fmall Hair,
extremely delicate and tender, and of a deep
yellow Colour : and by the Help of a Mi-
crofcope he difcovered it to be aliving Ani-
malcule, of a curious and fingular Structure,
and could not enough admire the Splendour
of its Light. It was fomewhat like a Ca-
terpillar, and confifted of eleven Segments
or Ringlets, along which near the Belly were
a Kind of Fins or Inftruments of its feveral
Motions. From its Head iffued two Horns,
and the Tail appeared twifted.

He obferves, that thefe glittering Sea Wa-
ter Infc&s are entirely luminous, whereas
the Glow-worm emits Light only from a
Part about the Tail; and, moreover, that
when at reft they do not thine at all, though
they fend forth a proedigious Brightnefs as
foon as their little Bodies become agitated.
Hence
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Hence he accounts for the Fifhermen’s fore-
telling a Tempeft from an extraordinary
glittering of the Sea and Lakes: thefe Ani-
malcules, as he fuppofes, being difturbed and
put in Motion at the Approach-of fuch a
Change.

Thefe Animalcules are found, he fays, at
the Beginning of Summer, more plentifully
amonglt the Weeds than in any other Part
of the Water : but they increafe {urprizingly
in a thort Time, and difperfe themftlves in
the Waters every where *.

In Plate xv. b, ¢, d, reprefent a very fmall
Infe& found in fome Ditch Water, 4 and ¢
fhew it in the Action of moving from Place
to Place, which is performed by faftening
the Tail-End upon the Plate of Glafs, bend-
ing the Body, extending and directing the
Head downwards, then fixing the Head and
drawing the Tail to it, whereby is made
what may be termed one Step: and by re-
peating thefe Steps its Progreflion was pretty
nimble, and much refembled that of the
Species of Caterpillars called Logpers. Its
Pofture when at reft, after being tired with
Motion, or juft before it began to fet for-
wards, is feen at 4.

I could not by the ftriCeft Obfervation
difcover any fuitable Apparatus about the

# Alarge Account of thismay be leen tranflated from the
Fealian, in \be Univirfal Magazine, for Decemler, 1753

Dd 3 Head,
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Head, or elfe from its Appearance (hould have
judged this little Creature to be a Species of
the Wheel- Animal, which it imitates in other
Refpects very nearly.

CHAP XXIX,

The LousE of the BaT.

OS5 T living Creatures are fuppofed
o to have their Lice, Fleas, or little
Tormentors, of Kinds and Forms peculiar to
themfelves: fuch have been found in great
Numbers on many Sorts of Beafts, Birds, and
Fifhes,at{fome particular Seafons; Flies, Bees,
Earwigs, Spiders, and many other Infeéts,
are fometimes in like Manner peftered with
them : nay, even the nimble Flea which
teazes us and fucks our Blood, is not free
itfelf from Blood-fuckers, which harbour
very conveniently under the Scales of its
Nezck, and about its Legs and Belly, cling-
ing too faft to be thaken off. We are obliged
to Seignior Red: for the Figures of the Pedi-
cul? peculiar to {everal Kinds of Beafts and
Birds ; but I fuppofe he had no Opportunity
of obferving that of the Bat, which [ am now
going to defcribe,

The little Animal which the Reader is
direted to take Notice of, at the Letters E,
F, G, Plate XV, was found adhering firmly
ta




Loufe of the Bat. - 407

to the filmy Wing of a Bat then but newly
dead, and is undoubtedly the Vermin of that
Creature : many others were probably con-
cealed under its fhort thick Hair, but being
intent on examining this with the Micro-
fcope, and making Drawings of it, I omitted
fearching after more,

Its Body is nearly circular, and about the
goth Part of an Inch in Diameter. It is fur-
nithed with eight Legs, each having fix
Joints : the laft Joint terminates in a tran{-
parent Tuft or Ball, like thofe at the Feet of
fome Flies, but much larger and more {pread-
ing in Proportion to its Size, whereby it is
enabled to faften itfelf ftrongly to whatever
it ftands upon. Two fmall Antennz or
Feelers are placed at the anterior, and a fmall
Procefs or Tail at the pofterior Part of this
Apimal. A periftaltic Motion, or rather a
Contracion and Dilatation, are alternately
carried on through the Inteftines, which ap-
pear more opake than the Parts about them,
and fomewhat in the Shape of the Letter
X.

This Animal is thewn in its natural walk-
ing Pofture, with its Back uppermoft, at E,
and again at F with its Back downwards, and
its Belly next the Eye. It lived more than
twenty-four Hours between two Talcs, and
died nearly in the Pofture thewn at E, I, as
it {till continues in the Slider now before me.

Dd 4 As
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As the Bat is extremely fwift in its Flights
and Returns, it was requifite the Vermin
living on it fhould have fome extraordi-
nary Power of preventing its being thrown
off; and accordingly this little Infeét is not
only provided with larger Tufts or Balls than
ufual at the Extremities of its Feet, but has
alfo another very remarkable and uncom-
mon Means of preferving its Situation : for
on any fudden Emergency, inftead of walk-
ing on its eight Legs, as it ufually does, it
can, in an Inftant, turn four, fix, orall of
them occafionally, fo far backwards as to
catch hold of any Thing, and walk on them
with its Back as eafily as with its Belly down-
wards; and I often obferved it with fourLegs
in their right Pofition, and the other four
ercCted over its Back, and ready to lay hold,
as at G. Hereby it is enabled to fhift its
Pofture inftantly, yet ill maintain its Ground
notwith{tanding the fwiftelt Motions, as I
had the Pleafure of experiencing in feveral
attempts to jerk it off from a Quill, from
my Finger, and from -other Things it fixed
itfelf upon, which all my Endeavours could
pot effect.




C HAP. XXX,
Obfervations on ¢ large SPIDER,

AV IN G received a Spider from the
Ifland of Newis of a larger Size than
I had ever feen, I pleafed myfelf with the
Hope of obt‘liuing thereby a better Know-
ledge of Spiders in m.neml than I pofl 1bly
could by the mceﬂ: Examination of the
fmaller Kinds.
On meafuring it pretty exactly, the Length
ofits Bodyand T il was found to bez; Inches
the Breadth of the Body and the wideft Part
of the Tail very near an Inch. It had ten
Legs, of which the foremoft two were thort-
er than ‘the reft, but the other eight were
each three Inches long at leaft, and in their
thickeft Parts a Quarter of an Inch Dia-
meter. Such were the Dimenfions when
dried, and Lonfcqnentﬁv much fhrunk .and
leflened : when alive it probably appeared
neatly twice as big. The whole Body and
Limbs were Llucle covered with long Hair.
The Body was of a brown Colour ; the Tai]
was alfo brown, except one longltudmal in-
dented \fn}v’ of w hlﬂ_, which paffed alonn-
its Middle from where it joins the Body i
the Arms. 'The Termination of each Leg
was 2 curious Tuft of long foft Hairs, under

which
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which lay concealed a Couple of exceeding
fharp hooked Claws, which muft be greatly
ferviceable in clambering, to cling to any
Thing, or to feize the Prey.

The Body was cruftaceous, having a Shell
as hard as that of a fmall Crab; the Tail Part
was {oft and downy: on the Back both of
the Body and Tail the Hairs were fhorter
than elfewhere. The two Fangs were ftrong,
black, hard and horny, terminating and be-
ing Pdrts of two thort thick Limbs to which
they were articulated, projecting from the
Body direCtly before the Mouth., One of
thefe Fangs magnified about three Times is
fhewn at Letter I. They were not placed
horizontally like a Pair of Forceps, fitted to
catch and hold Things by bringing their
Points to meet, as in moit of our Englifh Spi-
ders ; but they lay Side by Side, with their
Points bending downwards, and in Readinefs
to ftrike either fingly or together, after the
Manner of the Tarantula. Thefe deadly
Weapons of the Spider I was very induftri-
ous to examine, and by my Glafles could
difcern very diftinétly a minute Opening or
Slit near the Extremity of each Fang juft in
the Front thereof, through which one can
hardly doubt a poifonous Juice was ready
(when the Creature was alive) to be ejeéted
into the Wounds it made. This Aperture is
defcribed by Mr. Leeuwenboek, in the 272d

Number
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Number of the Phil. Tranf. page 868 * ;
but Dr. Mead having examined the Weapons
of feveral Spiders, and particularly of one
very large, without finding it, was inclinable
to believe, when he publithed his curious
Account of Poifons, that Mr. Leeuwenpock
had been miftaken, and that the Fangs were
capable of inflicting 2 Wound only; inte
which a poifonous Liquor was inftilled af-
terwards by a fhort white Probofcis thruft
out of the Spider’s Mouth 4. Having alfo
never feen it myfelf at the Time I wrote my
Treatife on the Microfeope, 1 was then of the
fame Opinion. But as foon as I made the
above Dilcovery, which was in April 1746,
I fhewed the Fangs I have been defcribing
to Dr. Mead, who was much pleafed with a
Sight of this Aperture, and with his ufual
Candor gaveit ashis Opinion, that as amongft
Serpents fome Kinds only are poifonous, and
have Teeth that are perforated for the Emif-
fion of their Poifon, viz. the Rattle Snake,
the Viper, &c. whereas the Generality are
harmlefs, and have no hollow Teeth: fo
likewife fome Kinds only of Spiders are poi-
fonous, or have any Perforation in their
Fangs ; but fuch whofe Fangs are perfo-
rated may be fuppofed uncommonly dan-

ge[OUS.

* See alfo Are. Natur. Tom. IV. Par. IL. pap, 30.
+ Vid. Mechanical Aeccount of Poifens, third Edit, page 88,

3 It
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It would not be flri¢tly honeft to pafs over
this Subje&, without declaring, in Juftice to
the Memory of Mr. Leeuavenboek, that not-
withftanding I have fometimes thought him
miftaken in his Defcriptions of Things exa-
mined by the I’\/Iicr'ofcope, it has feldom hap-
pened, but that afterwards I have found fuch
bis Defcriptions true, and that the Obje@s I
had formerly judged from were not exaltly
of the fame Sort, or in the fame Perfe&ion
as his: And this I hope will make others
€autious, not immediately to determine in
Matters of this Nature from a fin gle and per-
haps a flight Examination ; which I believe
too often has been the Cafe.

Having fatisfied myfelf concerning the
Fangs of this Spider, I proceeded to an Ex-
amination of its Eyes, which I found to be
eight, fituated on the Summit of the anterior
Part of the Body : for I think a Spider can-
not properly be faid to have any Head. I
¢ut out a Portion of the Shell or Cruft in
which the Eyes were placed, that I might
bring them with more €Convenience to m
Glaffes. And I foon faw that the two Mid-
dle Eyes were much larger and more re-
markable than the reft, and feemed exatly
round, and that the three fmall ones on ei-
ther Side were oval. The Difpofition, pro-
portionable Size, and Appearance of them all
together, may be feen at H,

After
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After clearing away from the inner Part
of the Shell the Blood Veilels and other In=
teguments - of the Retina, or perhaps the
Brain, the two larger Eyes (which were each
as big as a middling Pin’s Head) appeared to
be tran{parent fpherical Bodies of an Amber
Colour. Part of each Sphere projected ex-
ternally beyond its Socket, but the largeft
Part was funk internally within it, and there
was round each a circular tranfparent Mem-
brane by which it {feemed to be faftened *.

The Figure and Tranfparency of thefe
Eyes raifed in me 2 Defire to fee with the
Eyeof a Spider ; and therefore cutting them
out very carefully (for in their natural Si-
tuation they could not anfwer my Purpofe)
1 took the Pains to fet each of them in a

® Spiders Eyes are not pearled or compofed of {mallerEyez
like thofe of Fles, Beetles, and moft Kinds of Infetts : they
refemble more the fiyes of Quadrupeds, but are not moveable,
which is probably-the Reafon why Providence has furnifhed
the Spider with more Eyes than Infects that have Eyes pearl-
ed, or Animals whofe Eyes can turn : for as Safety requires
that Creatares fhould be able to difcover Danger, or even
their Food, on whatever Side it lies, fome have pearled Eyes,
or more properly Clufters of Eves, which (tho’ not move-
able) are dire@ted every Way : the Eyes of others are a3 it
were multiplied by Motion 5 but Eyes like thofe of the Spi=
der, and immoveable, would be unable to anfwer thefe Pur=-

~pofes; anlefs there were more than two.

Indeed the Skepherd Spider has two Eyes and no more :
but then its Legs are fo very long, its Body fo fmall, and
thofe Eyes are placed in the Midale of its Back on fuch an
Eminence, and in fuch a Direition, that they take in nearly
2 whole Cirele. A fuller Account of this Spider, and Figure
of its Eyes, may be feen in Dr. Hoox’s Micrographia,

Pin-
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Pin-Hole made through a Piece of Card,
whereby I could employ them to view Ob-
jeés with. Theif magnifying Power was
very great, aind had they been taken from a
Spider newly dead, I have Reafon to believe
they would have given me much Pleafure :
but having been drying for fome Years, they
had contracted a Cloudinefs that prevented
Objeds being feen through them with any
tolerable Diftin&nefs. I am not however
without Hopes of bringing this Experiment
fome Time or other to fucceed, even with
our Englifb Spiders.

The wounding Inftrusents of moft Ani-
mals, whoie Bite or Sting is poifonous, re-
femble in their Contrivance the Fangs of
the Spider ju{t now defcribed ; as will be
eafily comprehended by viewing the Tooth
of a Viper, pictured in the fame Plate at L ;
wherein a fimilar Opening is thewn, through
which, on biting, a poii"onous_]uice is thrown
into the Wound ; and alfo by the Fang of
an Indian Scolopendra or Millepes, near w hofc:
Point there appears a like Opunm ferving
to the fame Purpofe, at the End of lonov
8lit or Fiffure, as may be feen at K. 'l’hc
‘Weapon with which the Scorpion {trikes has
likewifc fuch an Aperture,

CHAP,
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CH AP, ~=XX].
Mifcellancous Obfervations.

AVING defcribed allthe Figures given

in the preceding Plates, I fhall add

a few Qbfervations in a mifcellaneous Man-
ner.

In the Waters of fome Ditches there is
found a very fmall Sort of Leech, of a pale
brewn Colour, whofe Length is about half an
Inch when extended fully. Several Months
in the Year its young ones are carried about
with it wherever it goes, fticking |faft un-
derneath its Belly. Their Number is ufually
8, 10, or 123 and if feparated from the Pa-
rent, even to fome Diftance, they immedi-
ately replace themfelves, and that fo regu~
larly, they might eafily be miftaken for Legs,
whilft they are ftretching themfelves out
beyond its Body, with their Heads moving
to and fro, which is their conftant Pofture
when the Parent Animal is in Motion. This
Subje& deferves farther Examination,

Curious Cafes are made by a {fmall Worm
or Maggot, with admirable Dexterity, of the -
Stalks of Duckweed, which the little Crea- .
ture bites afunder with its Pincers, places
with great Order and Exacnefs like the
Threads of a Linen Cloth, and glews toge-
ther. ’Tis diverting to {ee the brifk Inhabi-
tant come a little Way out of its Door, ei=
ther for Food or Pleafure, and immedi-

ately
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ately, on the Apprehenfion of Danger, pop
in again, leaving nothing to be feen buta
few green Stalks

In the Spring of the Year I have feveral
Times obferved great Numbers of little
Cafes, on a Row of P les b the Side of the
New River at Enfeld, made in the Pl-..ttlﬁp'
Manner imaginable of the green microfcopic
Mofs growing on the fame Pales. They
were open at both Ends s, and about a Quarter
of an Inch in Length : each contained a
little black, Maggot, that put out its Head
or Tail occahomi]y, and became at laft a
fmall black Fly.

Amongft the Eels in Vincgar one fhall
fometimes find accide ntally a pretty and {ur-
prizing Phanomenon, 7. ¢. a Chain or Series
of minute Globules feemingly flrung toge-
ther like a. Necklace of Beads. Thefe are
nothing more than a Row of Air Bubbles
lying one behind another in the dead Body
of one of the Anguille ; which Bedy from
its great T'ran{parency is not vifible, unlefs
by the greateft Magnifier.

My good Friend Dr. Miles happening to
take Notice of a bright green Mouldine/s on
the Bark of {fome Fire-wood : and, bya Lens
of an Inch Focus, finding it to be Numbers of
minute Faungs of a regular Appearance, he
employed a la1g<_ l\lagfumr, through which
their {pherical Heads {cemed as if they were
nothing elfe but Globules of Seeds. He
obferved
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obferved; at the fame Time, {everal Seeds ad-
hering to the tranfparent Foot-Stalks which
fupported the Heads, and many f{cattered on
the Glafs Plate whereon the Subftance was
placed for View ; whereby he had an Op-
portunity of feeing many diftin¢t Seeds, near-
ly of an oval Form, but feveral Times larger
than the Seeds of common Mufbroems, even
when feen with the fecond Magnifier, and
the latter with the firft.—He fays, he has of-
ten viewed the Heads of a fmall Kind of
coriaceous Fungus of about 4 Inch Diame-
ter, and always found the Seeds on their
Gills much larger than thofe of any other
Muthroom he had examined, tho’ rather lefs
than thofe this unregarded Plant produces.
He fent with this Account a Picce of Wood
with the Mouldinefs thereon, and alio fome
of it on a Slip of Glafs : both which I exa-
mined carefully to determine the Bignefs of
the Heads and their Seeds : and viewing the
Spherical Heads of the middle Size, ({ome
being larger and others {maller) I found,
(according to my Micrometer) that 3 of them
took up the Side of a Square, 70 of which
Squares made an Inch in Length: confe-
quently thrice 70, or 210 of thefe Fungs,
make a Line of one Inch: or, in other
Words, the Diameter of thefe fungous Bodies
is, ata Medium, the 2 1oth Part of an Inch.
The Seeds are oval; and 1 find, by the

fame Micrometer, that 10 of them laid by one

Yor, II. Ee another
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another the fhorteft Way of their Diameter;
or 8 of them the longeft Way, fill up the Side
of a 8quare, 270 of which Squares make an
Inch in Length.—Taking therefore g as the
Medium, 270 Times ¢, or 2430 of thefe
Seeds will be required to make a Line of an
Inch in Length; or in ether Words, each
Sced is the 2430th Part of an Inch in Dia-
meter.—And according to thefe Calcula-
tions 44100 of the Spherical Heads, or
5,904,900 of their Seeds, may lie by one
another in the Surface of an Inch fquare.

Yet minute as the Seeds of this little Fuzn-
gus are, the Doctor obferves very juftly, that
they are bigger than thefe of fome others
of the fame Genus which exceed it Thou-
fands of Times in Bulk. For the Sceds of a
very large edible Mufbroom being examined,
by a Glafs magnifying 320 Times in Diame-
ter, and their Figure being elliptical, 7 of
their longeft and 8 of their fhorteft Diame-
ters were found equal to the Length of a
Line known to be the sooth Part of an Inch.
So that the longeft Diameter of each Seed
was the 3500th, and the fhorteft the 4000th
Part of one Inch in Length, and 14,000,000
of fuch Seceds would be required to cover
a Surface of one Inch {quare *,

* All the Species of Funsi were formerly fuppofed to bear
no Seeds : Ray fays of them, nullo nec Semine nec Flore 3 but
good Glaffes now convince uvs of their producing Seeds in
vaft Abundance, growirg commonly between the Gills.

6 The
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The proportionable Size of Fruits and Seeds

to the Trees and Plants that bear them,
comes under no Rules that correfpond with
our Conceptions. The Beech and Afh are
produced from Seeds fmaller than the Gar-
den Bean. 'The Oak has forits Fruit only a
{mall Acorn; whereas the Pumpkin, whole
Weight fometimes exceeds 1oclb. is the
Prodution of a feeble creeping Plant, un-
able to fupport itfelf, much lefs its enor-
mous Fruit. The Panilla, (climbing to the
Height of feveral Feet) produces in long Pods
Seeds {o {mall, their Diameter is not more
than the 1ooth Part of an Inch. Then fup-
pofing the Cavity of its Pod equal to a cy-
lindrical Tube of 2, Inch Diameter, and its
Length to be fix Inches, (which Dimen-
fions are taken with great Moderation) the
Number of Seeds in one fingle Pod will be
more than 47600. Thefe Seeds ground
with Chocolate give it a rich Perfume.

I could add many more Obfervations,
which perhaps fome of my Readers mighe
be pleafed with ; but finding this Work has
grown under my Hands, much beyond the
Size 1 intended, I fhall haften to conclude
this Part with recommending the Szudy of
Nature to all who have Leifure and C‘ppol L
tunity for it, as affording the moft reafon:-
ble Fleafure the Mind of Man is capable of
enjoying

The World around us is the mighty Vo-
lume, wherein the Great Creator with his

' Eca2 own
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own Finger has defcribed himfelf. Human
Writings confift of Linesand Figures intenc-
ed to denote the Sound# or Words of Lan-
guage ; which being at firft arbitrarily ap-
plied, were afterwards by common Confent
and Cuftom allowed to reprefent certain
Ideas, tho’ without any Refemblance to themr,
And as very different Sounds and Marks have
been employed, by Nations Strangers to each
other, to exprefs and denote the fame Obpelis
of the Senfés ot Conceptions of the Mind, hence
arofe different Languages and Gharallers,
which muft therefore be unintelligible to
all who have not previoufly been inftruct-
ed in their Signification and Ufe ; nor can
be attained without a great deal of Pasnsand
Attention. But the Book of Nature is writ=
ten in an znsverfal and real Gharaéter, which
every Man may read in his own Language ;
for it confifts not of Words but Things, which
picture out the Perfections of the Dr1TY.
The ftarry Firmament every where expand-
ed, with” its numberlefs Syftems of Suns,
and their furrounding Planets, the Regula-
rity, Harmony, Order, and Conftancy of
their Motions, declare the Immenfity and
Magnificence, the Power and Wifdom of
their Creator. Thunder, Lightening, Tem-
petts, Hurricanes, Earthquakes, and Vol-
canos, thew the Terror and Deftrution of
his Wrath. Seafonable Rains, Sunfhine, and
plenteous Harvefts, denote his Bounty and

' Goodnefs,
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Goodnefs, and his Regard for the Happine(s

of all his Creatures; and demonfirate how,
when his Hand is open, he fills all Things
living with Plenteoufnefs. The conftant
Succeflion of Generations in Plants and
Animals, implies the Eternity of their firft
Caufe. Life every where fubfifting in Mil-
lions of different Forms, fhews the bound-
lefs Diffufion of his Animating Power ; and
Death the infinite Difproportion between
him and every living Thing.—Even the
Actions of Animals are an eloguent and patbe-
tic Language ; thofe that want the Help of
Man, have a thoufand engaging Ways,which
like the Voice of God {peaking to his Heart,
command him to preferve and cherifh them ;
whilit the Looks and Motions of fuch as
would do him Harm, firike him with Ter-
ror, and warn him to fly from or arm him-
felf againft them. In fhort, every Part of
Nature direts us to Nature’s GOD; for ac-
cording to Luycan, in that fine Speech he
makes for Cato, ;

Jurrrer of, quodcungue vides, quocungwe moveris;

which I fhall tranflate with great Liberty,
and by the Way of Paraphrafe,

Range where you pleafe, thro’ Water, Earth, and Air,
GOD is in every Thing, and every where,

Eeg Some
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Some Account of a new-conflruéted Microfcope,
ufed in the foregoing Experiments.

’ g \HE cumberfome and inconvenien

[ 422

DouvsrLe Microscores of Dr. Hcfﬁ
and Mr. Marfbal, were many Years ago re-
duced to amanageable Size, im prowd in their
Stru&ure, funphcd with an ea fy Way of en=
lightening OIWJC(SJ{S by a Speculum under-
ncafh *, qrd in many other Refpedts render-
ed Z’IO'I'\‘{_‘,‘-‘]]lL, to the Curious, by Mr. Culpep-
Her )nd Mz, Scarlet. Some farther Altera-
tions were hovmx er wanted to make this In-
firament of more general Ulfe, as [ fully ex-
perienced in the Year 1743, when examin-
mg daily the Configurations of Saline Sub-
ftances, the Legs were continual Impedi-
ments to my tmmrg about the H-rps of Glafs;
and indeed I Bad found them frequently fo
on other Occafions, Pulling the Boc’v of
the Inftrument up and drmn was likewife
fubje& to Jerks, which caufed a Difficulty in
fixing it exaétly at the Focus : there was al-
fo no good Contrivance for vie wing opake
Oby:db. Complaining of thefe Inconvenien-
cies, Mr Cujff, the Optician, applied his
Thoughts to fathion a Micrefcope in anether
Manner, leaving the Stage entirely free and
open by taking away the Legs, applying

& Soo Micynf, I
¥ Sop _.'!f;;f'r_,‘,‘-:]'.-g made eafy, Plate III. page 16.
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fine-threaded Screw to regulate and adjuft
its Motions, and adding a concave Speculum
for Objects that are opake.

The foregoing Examinations having been
all made by an Inftrument thus improved, I
thall give a Plate and Defcription of it, (as
an Addition to my former Book on the Mi-
crofcope) by the Name of Ms. Cujf’s new-
confiruéted Double Microfeope.

All Parts of this Inftrument are Brafs,—
The Body A, being firmly fupported in 2
broad circular Collar at the End of the Arm
a a, which projeéts from the Top of the
Pillar C, may be taken out or put in at Plea-
jure.

A fquare Box 4 4, fcrewed down to the
wooden Pedeital II, fupports the whole Ma~
chine, by the Affiftance of the long flat-
fquare Pillar B, which is fixt within the faid
Box.

The moveable Pillar C, which is fhorter
than the Pillar B, tho'of the fame Shape, by
fliding up or down againft the broad flat
Side of the faid Pillar, raifes or lowers the
Body of the Microfcope as Occafion may re-
quire.—Both Pillars ftand in the Box 4 4.

" The {quare Collar D holds the two Pillars
B and C together, and {lides up or down
upon them, carrying with it the Body of the
Microfcope. The Screw-Button 3 is in-
tended to fix the Pillar C, when the upper
Edge of the Collar D being fet at the fame

Ee4 Number
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Number as that of the Magnifier employed,
its focal Diftance is brought nearly right.

When the Pillar C is faftened, the Mi-
crofcope (by the fine-threaded adjufting
Screw E) may be moved fo gently up or
down, without Jerks or Slips, that the true
Focus may be found with great Readinefs
and Exa&nefs.

The horizontal Plate or Stage F, having
in the Middle thereof a circular Hole 4, di-
rectly over which the Bedy of the Micro-
{cope is fufpended, is exceedingly convenient
to place Objelts on for Obfervation, being
freed intirely from the Legs which incumber
other Double Microfcopes.

The concave Looking-Glafs G, turning
on two {mall Screws in the Arch 4 (at the
Bottom of which a Pin goes down inte.the
Hole e in the Pedeftal) reflects the Light of
a Candle or the Sky dire@ly upwards on the
Obje&, by moving the Locking-Glafs hori-
zontally or vertically.

A double convex ILens H, turns on two
Screws, for tranfmitting Light to affift in
illuminating opake Objeéts, when the long
round Wire f'is placed in the Spring-Tube
&, at the Corner of the Stage F.

[—is a hollow Cylinder whofe Sides are
opeh, and at whofe End a concave Silver
Speculum 4, having a round Hole in' the
Midft thereof, is fcrewed. This Cylinder
flips aver the Snout 7 of the Microfcope, and
when
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when fet to the Figure there marked, and
corre(pondent to the Number of the Mag-
nifier made ufe of, the Silver Speculum re-
flects Light on the opake Object to be exa-
mined ; which Objet muft either be held
in the Spring-Tongs at one End of the Wire
O, placed in the Slit # on the Stage F'; or be
put on the Ivory Block P, ftuck on the point-
ed End of the faid Wire. The third or
fourth Magnifiers are fitteft to be ufed with
the Silver 8peculum.

K.L.M.N.QQ.R.8.T. V.W.X. Y.
Z. are different Parts of the Apparatus which
I think needlefs to defcribe, as all who are
acquainted with Micrgfeopes will know them
at firft Sight, and others may inform them-
felves either in my-former Treatife on thefe
Subjects, or in the Book which Mr. Cuff
gives to thofe who buy this Micrefcope of
him.

In the Year 1747 a Micrometer for this
Infirument was alfo contrived by Mr. Cuffy
being a Lattice of fine Wires, placed (when
made ufe of) in the Focus of the Eye-Glafs,
by unfcrewing the Body of the Inftrument,
As the Readinefs wherewith the real Size of
Obje&s may be calculated by this Microme-
ter muft render it valuable to the Curious,
there needs no Apology for laying fome
Account of it before them, drawn up and
given to me by my much honoured Friend
Martin Folkes, Efq; Prefident of the Royal

Societys
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Society, and firft Prefident, under the Royal

Charter, of the Suciety of Antiguaries of
London *.

Remarks on @ Micrometer fo ke applied ta
Double compound Microfcopes, By Mar=-
1IN Forkes, Elg; P. R. §.

H1S Micrometer only confifts of a

Lattice of fine Silver Wire diftant
from each other one fiftieth Part of an Inch,
interfecting at right Angles, and fo placed
in the Focus of the Eye Glafs, as to divide
the whole vifible Area of the Microfcope i m—
to Squares, whofe Sides are each the Jith of

an Inch.

Now as the Image of any Obje& to be ex-
amined is formed in this Place, it is plain that
Fv this Lattice Work fuch Image may readi-

7 be meafured, either by comparing its
Lu:gth or Breadth with the Diftance of

#* T'his Gentleman, whofe amiable Chara&er for Ability in

Science and Goodnels of Heart is known and refpeéted by
21l the World, bunrr nnhappily difabled by a paralytic Dift
order fiom attending the Meetings of the Rryai Society, where
for eleven Years he had pvaucd with great Honour, thought
Froper on the Jaft annoal Day of “H!c-ﬁ.mu, viz. November
s6th 1752, t0 decline bemg apain elefted Prefident. Where-
f')u: the Gentlemen of the faid S Society, after rcmrnmg their
snoft gu;mjul Acknowledgments to Mr. Foldes for his many
and uleful Services, e elefted unanlmunﬂy the Right Honour-
able the Eari of Macclesfield to be their PrzsipewT in his
E—tcad.

the
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the Wires ; or by comparing its whole vifi-
ble Superficies with one or more of the lit-
tle Squares formed by the Interfection of
the fame Wires.

And the true Size of the magnified Image
being thus known, the true 1\1“fr1]1;udc of
the Ob]e& itfelf will be known alfo, if the
magmrva Power of the Object Glafs is but
given: and this will eafily be found in the
follo\vmg pra&ical Manner :

Let a minute Objet of a known Size, be
carefully viewed in the Microfcope: as for
Example, Part of a fine diagonal Scale divid-
ed into the Millefimals of an Inch; and let it
be examined how many of thefe Millelimals
anfwer to the Diftance of two of the Wires
abovcm')ntwncd, remembering to eftimate
that Diftance from the Outfide of one of
the Wires to the Infide of the other. For
as 20 are to that Number of Millefimals juft
found, fo is the Length or DBreadth of any
Image meafured by the Micrometer to the
Length or Breadth of the Object itfelf: or as
400 are to the 5ql1£11€ of th\. {ame Number
of Millefimals, fo is the magnified bupem-
cies of any Image, to the true fimilar Super-
ficies of the Object.

And '1gaiq, as that Numberof Millefimalg
of an Inch juft found is to 20, fo is Unity to
a2 Number L&preﬁinq how many Times the
Length or Breadth of any Image eftimated
by the Micrometer, 1s greater than the true

Length
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Length or Breadth of the Objeé itfelf : and
this laft Number I call the magnifying Power
of the Obje&t Glafs.

This Trial is to be made with Care once
for all, for every different Object Glafs to be
ufed with the Micrometer: and their dif-
ferent refulting magnifying Powers, once re-
giftered in a Table, will be ready upon all
Occafions. For thus the Length or Breadth
of any Image eftimated by the Micrometer,
will when divided by the magnifying Power
of the Object Glafs, exprefs the true Length
or Breadth of the Objed itfelf: or the Su-
perficies of any Image eftimated by the Mi-
crometer, in {quare Millefimals of an Inch,
will in like Manner exprefs the true fimilar
Superficies of the Object itfelf; if it is divided
by the Square of the magnifying Power of
the Object Glafs ufed. And for this Purpofe
it may be of Ufe to fet down in another Co-
lumn of the Table, the refpe@ive Squares
of the Numbers exprefling the magnify-
ing Powers of the feveral different Obje&
Glaffes.

As fome Difficulty may be found, in ap-
plying the diagonal Scale abovementioned to
the larger Magnifiers : chiefly thro’ want of
Light when the Objec is to be brought very
near to the Glafs; that Defeét may be fup-
plied by the Ufe of fome minute natural Ob-
ieCt, whofe true Size has already been care-
fully detcrmined by one of the lefler Magni-
fiers,
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fiers, and whofe Image is again viewed with
one of the greater: for as the Number of
Millefimals of an Inch contained in its true
Length or Breadth, are to thofe now found
in the Length or Breadth of its Image, fo
will Unity be to the magnifying Power of
the Object Glafs now made ufe of, &e.

I thould now farther take Notice, that
the Numbers here called the magnifying
Powers of the feveral Objet Glaffes, do not
exprefs the whole magnifying Power of the
Microfcope. For the Image formed in the
Focus of the Eye Glafs is again magnified
to the Eye, by the Operation of the Eye Glafs
itfelf. And the Focus of this Eye Glafs be-
ing, in the Double .compound Microfcope
made by Mr. Cuf, and which he calls (tho’
fomewhatimproperly) his new double refeé?=
sng Microfcope, at the Diftance of one Inch
and 2 Quarter nearly ; the Eye, placed on the
other Side, views the Image of any Object
formed in that Focus under an Angle about
feven Times as great as that under which it
would fee it with Diftinénefs if naked, and
at the Diftance of fomewhat lefs than nine -
Inches. We may therefore then confider all
Images viewed with this Microfcope as mag-
nified feven Times in Length or Breadth, or

9 Times in Superficies by the Intervention
of the EyeGlafs: and we may confequently
exprefs the whole magnifying Powers of the
Microfcope, if we refpeciively multiply the

Numbers
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Numbers already placed in two Columns of
the Table, by 7 and 49.

I would juft obferve, that fome Double
Microfcopeshave aDrawer between the Glaf-
fes, and by Means of which they magnify
differently with the fame Glafs: in thefe Mi-
crofcopes therefore one Pofition of the Drawer
fhould be pitched upon as the moft conve-
nient,and the fame fhould conftantly be ufed
whenever any Magnitude is to be determined
by the Micrometer applied to the fame.

The Lattice abovementioned, whofe Wires
are only diftant a Fiftieth of an Inch, mayup-~
on fome Occafions be found inconvenient in
viewing of Objeéts. But it may very eafily
be taken out and put in occafionally, or have
its Place fupplied by another whofe Wires
may be the zoth or the 1oth of an Inch
afunder; and this laft efpecially will give no
Hindrance to common Obf{ervations, and will
befides be very ufeful to fuch as would draw
with {fome Exanefs any of the Objecls
they examine with their Microfcope.

I am told that Silver Wire may be had to
make thefe Lattices of, whofe Diameter is
rather lefs than the feven hundredth Part of
an Inch.

The Mention Mr., Folkes makes of a Lat=
tice whofe Divifions are % of an Inch, was
owing to his having experienced the Utility
of fuch an one in my Microfcope, made by
myfelf of human Hairs, and faftened exaély

1n




Remarks on @ Micrometer, &c. 431

in the Focus of the Eye Glafs, whofe Dif-
tance being 1 i Inch, or Zsths of nine Inches,

(the Standard of Sight he computes by*)
the Diameter of an Oh eCt feen through that
Glafs is magnified 7 Times, and the Side of
each Square “whofe real Length is %, appears
(magnified through the faid Glafs) to be
“sths of an Inch.

Employing different Obje&t Glafles or
Magnifiers in viewing Objects, makes no Dif-
fexence in the Lattice or Micrometer, whofe
Squares are magnified by the Eye Glafs only,
and alwa}s appear of ‘the fame Diameter,
that is, Zsths of an Inch. But the Obje&
being more or lefs magnified according to
the Power of the Objett Glafs, the Image
thereof thrown upon the Lattice extends over
more or fewer of its Squares : whence the
nmgnif"i'w Power of all the Glaffes belong-
ing to my Microfcope, and the real Size of
Objects examined by them, are fhewn in
Ihﬁ followi 11]"-" Table.

* The ufual Standard of mght is 8 Inches, but as Mr.
Fultes has thought properto make it almoft g Inches, all thefe
Calculations are cenformable thereto.

A TABLE
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For Example. An Objett, or Part of
an Object, whofe Diameter when viewed
through the Magnifier N° 1. appears the
exat Length of one Square of the Hair
Micrometer, is really no more than the 270th
Part of an Inch in Length.
~ And if, when viewed through the fame
Glafs, it appears to fill up the whole Space
of one of the faid Squares, its real Area is
no more than the 72900th Part of a Square
Inch, &c. :

In order to render this Inftrument {ill
more ufeful, Squares may be drawn on Paper
(with very black Lines) correfpondent to
thofe of the Micrometer magnified by the
Eye Glafs, viz. < ths of an Inch Diameter ;
by the Means whereof, (if placed under fo
thin a Paper as they can plainly be {een
through,) an Objeét-may, be drawn éxactly
of the Size it appears when magnified by
any Glafs whatever.——Nine Squates fo
drawn are thewn Plare XVII. fig. 6.

In the fame Plate, fig. 4 thews a Micro-
meter whofe Divifions are the Fiftieths, and
fig. 5,another whofe Divifions are the Tenths
of an Inch: And this laft may remain in-
the Body of the Microfcope, without being
any Hindrance, whatever Glafs is ufed,

"Twere well if the Workmen ground.
their Glaffes fo exactly to a Standard, that
¢he fame Table might ferve for the Micro=~
eter to .every Set of them ; but as that is
Vo, II, Ff not

mn
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not the Cafe, a particular Table muft be
made for every Set of Glafles.

Of Mr. LEEUWENHOEK's Microfcopes.
HOUGH Mr. Leeuwenboek’s Mi-

crofcopes are much talked of, very
few People are acquainted with their Struc-
ture and Apparatus, no Figure of them that
I remember having ever been made public :
’is therefore hoped the Curiouswill be pleaf-
ed to fee a Drawing of them, taken with
reat Exactnefs from thofe in the Repofito-
ry of the Royal Society, which are all alike
in Form, and differ very little in Size from
this Drawing, or from one another ¥,

The two Sides of one of thefe Microfcopes
are thewn Plate XVII, fig. 7 and 8. 'The
Eye muft be applied to the Side fg. 7.—
The flat Part A is compofed of two thin
Silver Plates faftened together by little Ri-
vets bbb b b b. Between thefe Plates a very
{mall double-convex Glafsisletinto a Socket,

# An accorate Delcription of the 26 Microfcopes, and
Objeés belonging them, contained in a {mall Cabinet
which Mr. Leewcvenbock at his Deceafe bequeathed to the
Résal Society, was preferited many Years ago to that Society
by Martin Foltes, Efg; and may be feen Ne 38c¢/of the Phi-
liisphical Tranfations. And a farther Account, fetting forth
the maguifying Powers, and other Particulars concerning the
(xme Microfcopes, (which were three Months under my Exa-
mination for that Purpofe) was prefented by me to the Ruyal
Siciety incthe Year 1740, and publifhed Phil. Tranf- N a58.

. neither of thefe Accounts has any Drawing of the Mi-

3
giGLEopEs,
and
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and a Hole drilled in each Plate for the
Eye to look through at ¢. A Limb of Silver
d is faftened to the Plates on this Side by a
Screw ¢ which goes through them both.
Anocther Part of this Limb, joined to it
at right Angles, paflcs under the Plates,
and comes out on the other Side; wid,
JSg. 8) at f: through this runs, dire@-
ly upwards, a long fine-threaded Screw
&, which turns in and ‘raifes or lowers the
Stage b, whereon a coatfe rugged Pin 7 for
the Objet to be faftened to, is turned about
by a little Handle £ ; and. this Stage with the
Pin upon it is removed farther from the
magnifying Lens, or admitted nearer to it,
by a little Screw /, that pafling through the
Stage horizontally, and bearing againft the
Back of the Inftrument, thrufts it farther off
when there -is Occafion. - The End of the
long Serew g comes out thro’ the Stage at
m, where it turns round, but aéts not there
as a Screw, having no Threads that reach
fo high.

‘Thefe Microfcopes are plain and fimple
in their Contrivance. All the Parts are Sil-
ver, fathioned by Mr. Leenwenboek’s own
Hand, and the Glafles, which are excel-
lent, were all ground and fet by himfelf, He
glewed oneoratmoft two Objectson the Point
of the Pinbelonging to each Microfcope, and
carefully preferved them there ; {o that each
Inflrument being devoted to one or two Ob-

.2 jects
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jeds only, could be applied to nothing elfe.

This Method induced him to make a Mi-

crofcope with a Glafs adapted to almoft eve-

ry Obje&, "till he had got fome Hundreds of
them, as he fays himfelf, in the 2d Vol. of his

Works, page 2go, Mibi quidem funt centum
centumgque Microfcopia, &c. All this Trouble
and Expence is now faved, by a Set of Glaf-
{es to be fhifted with great Eale, as the Sub-
je& to be examined may require.

The magnifying Powers of thefe Glafles
come fhort of fome now made, but are fully
{ufficient for moft Purpofes. Of the 26
Microfcopes I examined, one magnifies the
Diameter of an Object 160, one 133, one
114, three 100, three 89, eight 8o, two 72,
three 66, two 57, one 53, and one 40
Times.

Direélions for obtaining an exal? Reprefenta~
tion or Picture of any CoiN or MEDAL.

E’ AVING taken a perfect and fharp
Impreffion of the Coin or Medal
in the fineft Sealing Wax, cut the Wax
away round the Edges of the Impreflion,
with the Point of a Penknife, or a Pair of
fharp Sciffars.

The Rolling-Prefs Printers have an Ink for
printing -off Copper Plates, very different
from what other Printers employ in print-
ing Books: work fome of this with an Hair-

Pencil
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Pencil into all the Lettering and hollow
Places of the Wax Impreflion, which are
the rifing or projecting Parts of the Medal.
This done, pafs your bare Finger, ora Cloth
ftrained upon it, gently but nimbly over the
Surface, till you perceive the Ink perfectly
cleared away, unlefs-where the Letters are,
and in the finking Parts; and after this,
rubbing your Finger on a Piece of foft Whit-
ing, pafs it lightly over the Surface 't1ll you
are fure it 1s dry and clean.

Have ready, foaked in Water, but the
Water {queezed a little out of them, fome
Pieces of Writing Paper fomewhat larger
than the Medal. Place one of thefe on the
Wax Impreffion ; and on the Back of the
Paper lay three or four Pieces of thick Flan-
nel about the Size thereof.

I fhould premife, that you muft have a
Couple of flat fmooth Iron Plates, about two
Inches Square, and of a Thicknefs not to
bend. The Wax Impreflion muft be placed,
with its Face upwards, on the Middle of one
of thefe Plates, before you {pread the Paper
and Flannels on it; and the other Plate muft
immediately be laid over them. Then, hold-
ing them all tight together, put them care-
fully and evenly into a little Prefs, made of
two Iron Planks about five Inches and a half
long, one Inch and a half wide, and half an
Inch in Thicknefs : having a Couple of male

f3 Screws
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Screws that run through them, with a turn-
ing female Screw on each to force the Planks
tooclhel. And thefe female Screws muft
hs.\m ftrong well-tempered Shoulders, where-
by to work them., A hgme of this Prefs is
fhewn Plate XVII. Jig.

Things being thus kdiuﬁf:d holdmg
the Prefs in your Left- Hand, firike with a
little Hammer, firft on the Shouldtrb of one
Screw, and then on the Shoulders of the
other, to bring the Planks together parallel,
and render the Preflure every-where alike ;
unlefs you find it requifite to give more
Force to one Side than the othel, which
thefe two Screws will put in your own
Power.

‘T'he Prefs opens again, by a Stroke or two
of the Hammer, the contrary Way, on the
Shoulders of the Screws: and then you will
find a true and fair Picture neatly printed
off ; which (if any Deficiencies appear there-
in) may be eafily repaired, when dry, with
a Pen and Ink, or, what is better, a Pencil
and Indian Ink.

This Method is very eafy and ready for
taking the PiGture of a Medal either in Black
or th proper Ink of both which Colours
may be had of the Copper-Plate Printers :
but your Wax Impreu-on muit be different
in Colour to that of the Ink you ufe, other-
wife you cannot fee when the Ink is well
cleared away ; and as the whole Succefs de-

pends
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pends on the Goodnefs of the Wax Impre{-
fion or Mould, the following Rules, taught
by Experience, are recommended to be ob-
ferved.

1. Let the Wax be fine, or it wants a
proper Hardnefs, and the Imprefiion
will not be fharp.

2. Spread it wider than the Medal, and
of a Thicknefs in proportion to the
Relievo of it.

3. Clap on the Medal when the Wax has
a moderate Degree of Heat : for, if 1t
be too hot, the Medal is apt to ftick:
and, if too cold, no good Impreflion
can be taken. The right Time f{eems
to be, juft after the Wax ceafes to work
up with little Bubbles in it.

4. Make not the Imprefiion on a Table
or any hard Body, without {everal Folds
of Paper, or, what 1s better, a Woollen
Cloth, or fome foft Leather underncath ;
for foft Things give Way to the Pref-
{fure and Form of the Medal, which
hard Bodies will not do.

5. Squecze the Medal down equally hard
on every Side, and continue the Pre{-
{ure ‘till the Wax is near cold : for if
the Medal be taken off while the Wax
remains hot, the rifing Parts, being ftill
{oft, will fink down, and the Imprefiion
be much lefs fharp. :

Ffg 6. White
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6. White Pafteboard, Card-Paper, or
fome other thick Paper, is beft to take
Wax Impreflions on.

In Places where Copper-Plate Printer's
Ink cannot be had, Water-Colours may be
made ufe of. Lake and Vermilion mixt
make the moft proper Red, Indian Ink the
beft Black. Directions for other Colours
“may be feen, Phil. Tranf. N° 472, p 82;
in an Account of this Invention laid by me
before the Royal Socicty Anno 1744, from
whence this is partly taken.

There are indeed many other ingenious
‘Contrivances for taking off Medals, in Sul-
phur, Plaifter of Paris, Paper, &e. But fince
a Mould muft be formed for each of thefe,
cither of Clay, Horn, Plaifter of Paris, or
fome other Materials, which requires a great
deal of Troubleand Time to form, this Me-
thod I believe will be judged abundantly
more convenient, efpecially as fome of thofe
Ways do really a great deal of Injury to Me-
dals, by impairing the Sharpnefs of their
moft delicate and expreffive Strokes.

For Wax is always ready, and hurts not
the fineft Medal: and however brittle it
may be thought, the Moulds made thereof
refift the Force of downright Preffure, al-
moft as effeCtually as if they were made of
Steel ; and might ferve to take off a thou=
fand lmpreflions, were they not apt to crack,
and the Marks of thofe Cracks to render
what
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what are taken from them afterwards not

uite foelegant. But each Mould will ufual-
ly afford three or four good Imprefiions, ei-
ther coloured or plain; and if the Ink be
got off clean, the fame Wax may be melted
and employed feveral Times.

It is evident, that Impreffions taken thus,
muft be exactly what the Medals are from
whence we take them, and that any Perfon
who can procure the Wax Impreflions of
Medals, may, by a little Pains, be furnith-
ed with a noble Colle&ion of the genuine
Prints of Medals ; which may be placed in
Books, in orderly Series, and moved from
one Leaf to another at Pleafure; if a little
Margin be left about them, and only the
Edges be pafted down. I flatter myfelf
therefore, that the Ufefulnefs of this Con-
trivance will not be flighted, on account of
its being fo plain and obvious, that every
Gentleman will wonder he did not hit on it
himfelf; fince Difcoveries that are moft eafy,
and confequently may be practifed by every
body, however fimple and void of Inven-
tion they may appear, are really in them-
felves moft valuable. I need only inftance
the Art of Printing, (from which this in
fome Sort is borrowed) the moft happy
Difcovery that perhaps was ever made by
Man ; yet feemingly fo eafy, and what the
Ancients came fo-near to in their Seals, that

it
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it is extremely furprifing they did not find
it out.

In this Manner I have taken off many
Thoufands of Coins and Medals for myfif
and Friends: and as any Gentleman may
divert himfelf by doing it, T hope this Ac-
count of it may prove acceptable.

As the laft Plate was not finithed till the
whole Book was nearly printed off, whereby
fome Fignres in it are not defcribed in their
proper Places: It may be needful to inform
the Reader, that N° I, II, III, are different
Branchings of Copper, produced by the fe-
veral Mixtures mentioned CHAP. LIII.
ParTt I.—That N° X, XI, are two Species
of Corallina marina, and N° XII a Species
of Fucus marinus, all magnified by the Mi-
crofcope,
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Ammeniac (Salt) deferibed = — — == — — 169
examined by the Microfcope — — ~— 110

renders Water cold — — — — — 112

Anguillz, vid. Eels.
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Branchings of Copper refembling thofe on Micka Stenes,
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Conjedtures concerning Amber — 140to 146
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their Manner of multiplying == 33z

G.
Gems, how probably formed, and whence their Colours 435

Gineration oviparous and viviparous how different 327, &c.
Glaffés, their great Utility — _— — 223
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how poifonaus 116
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Lester to Martin Folkes, Bigs concerning the Wheel Ani-
mal z -— — ~ 267
from a Friend with microfcopical Obfervations 381
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Meafuring of Objects by Dr. Hooke's Method 373
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Micrometer contrived by Mr, Cuff  ———ro — 425
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Mulberry Inject 348
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N.

Naptha Springs near the Cafian Sea deferibed —— 142
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152
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—_— 260
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= ]84_

Ribeum oncatching Cold —

lcaded with Salts ibid.

S.
Succharum Saturai, Sugar or 8alt of Lead 114
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