Experiments and considerations touching colours. First occasionally
written among some other essays, to a friend; and now suffer'd to come
abroad as the beginning of an experimental history of colours / By the
Honourable Robert Boyle.

Contributors
Boyle, Robert, 1627-1691.

Publication/Creation
London : Printed for Henry Herringman, MDC LXX [1670]

Persistent URL

https://wellcomecollection.org/works/gnkukw4;j

License and attribution

This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

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



http://creativecommons.org/publicdomain/mark/1.0/



















AND

CUNSID ERATIONS
Touching

COLOURSf

Firft oceafi onally Written, among fome
other Effays, to a Friend ; and now (uffer'd to
come abroad as

THE _
BEGINNING
Of An

ilr

EXPERIMENTAL HISTORY

COLouRs

Byr.l:u: Honourable R OBERT BoO TLE
~ Fellow of the ROYAL SOCIETY.

—

¥ " Non fingendum, aut m:agmmfum Jed inveniena
- dum, qmd Natura faciat, aut ﬁ-rat Bacon.

—
LONDON, '
. Printed for Hesry Herringman at the

~ Anchor in the Lower-walk of the New-
Eschange. MDC LXX,




TAMECL

STORIGAL
EDIDAL

Nems




Aving in convenient placki :f
the following Treatife, testis
on’d the Motives, that induc'd
me to write it, and the Scope I
propos’dto my [elf in it, Ithink
it [uperflucnsto entertain the Reader mow. with
what be will niect with bereafter. And I fhonld
Judge it meedlefs, to trouble others, or my [elf,
with any thing of Preface : were it not that I
can [carce dowbt but this Book will fall into thé
hands of [ome Readers, who being unacquaints
ed with the difficulty of attempts of this mature,
will think it [trange that I [bould publifh any
thing abont Colowrs, without a particular The+
ory of them.But I dare expelf that Intelligent
and Equitable Readers will confidet on iy be-
balf : That the profeffed Defign of this Tf¢d=
tife 45 to delives thinigs tather Hiftorical 1has
A 2 Dog+




The Preface.

Dogmatical, and confequently if I bave ad-
ded divers mew (peculativeConfiderations and
hints, which perbaps may afford no defpicable
Alfiftance towards the framing of a [olid and
comprebenfive Hypothefis, I have done at
leaft as much as 1promis’d, or asthenatureof
my Undertaking exaifed. But another thing
there is, which if it (hould be objected, I fear
I [bonld not be able fo eafily to anfwer it, and
that ity That in the following Treatife (efpe-
cially in the third part of it) the Experintents
might have been better Marfbal'd , and fone
of them deliver'd in fewer words. For I muft
confefi that this Effay was written 10 a private
Friend, andthat too, by [natches, at feveral
times, and places, and (after my manner)in
loofe fheets, of which I oftentimes bad not all by
me that I had already written, when I was

writing wmore, [othat it needs be no wonder if

all the Experiments be not rawged to the beft
Advantage, and if (ome connexions and con-
Jecutions of them might eafily bave been mend-
¢d. Efpecially [ince baving carelefly laid by
tie loofe Papers, for [eweral years after they
were writlen,when Icame to put them together

to difpatch them to the Prefs ; I found [ome of |

thofe I reckon’d upon, to be very unfeafonably
wanting. And to make any great change in
the order of the reft, was more than the Prin-
sers importunity , and that, of my own avo-
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The Preface’ 3
cations ( and ‘perbaps alfo “confider abler fo)-
licitations) wonld permit’ " But though [ome’
Jew: preambles of the particwlar Experiments |
might have (perchance)) been fpared, or flort:
eneds if I'bad bad all my Papers under my
View at once s Tevinshe wioft of thofe Introdu-
Fory paffages, the Reader will (T bope) find
hiwts, or Advertifements, ar well as Tranfiti-
ons, If T [omévimes feem to infift long wpon'

* the circumftawoes of a Tryal; T hope I‘fbhii be "

eafily excufe.” ‘thof: that hoth know. hove riice

divers expers. 915 of Colonrs are,C~ confider,

that Iwas not barelyto relate Yben: but [0 as'to
teach ayoung Gentlemanto make them. And if"
T was not follicitous, to make anicer divifion of
thewholeTreatife thar intothree parts, whereof
the One contains fome confiderations aboui Co-'
lours im general. The Other exhibits a Jpecimen’
of an Account of particular Colowrs, Exémpli-
Jied in Whitenefs and Blacknefs.  And the
Third , promifcuons Experiments about the

remaining Colours (efpecially Red inorder to
aTbeory of them. If Ifay, Icomtented my [¢lf
with this eafie Divifion of 7ty Difconr[ésit was

perbaps becaufe I did not think it fa neceffary

. 20 be curious about the Method or Contrivance

of -a Treatife , wherein I da not pretend to

prefent my Reader with a compleat Fabrick
or fo much as Model 5 but only to bring in

Materials proper for the Building ; dnd if 1
- A 3 did
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The Preface.
did nos well Rzow how Ingenions the Coriofity
and Civility of Friends makes thers, to per-
Jwade Men by [pecious allegations, to gratifie
pheir defires 5 I fhould bave been made ta be-
liepe by perfoms very well gualify’d te judge of
¥ pragtersof this pature, that the following Ex-
& periments will not need the addition of accn-
. rate Method & [peculative Notionsto procure
) Acceptance for the Treatife that.contains thems:
Forit bath been reprefented, That in most of
phem, as the Novelty will mak “em [urpri-
zing, and the quickne(s of perf _wance, keep.
thers frome being tedious 5 [0 phe fenfible chans
ges.plat are effefed by them, arefo manifest,
Jagreat, and [ofudden, that fcarce any will ke
dg’[j{f;;ﬁté tofee thews, and thofe that are ang.
thing Curioys wmill fcarce be able to fee thems,:
®itlout finding themfelues excited, o make
ﬁiﬂc;iqﬂx upon thems.  Bub thongh with me,.
wig love 10 meafure Phyfical 1hings by their
x*» ule, ot thejr ftrangeoefs,. or preteine fs, the
k5 partiality of others prevails not to make we o-
# ver-paluethefe,or loskwpon theay in themfelves
- as gther than Trifles: Yet I caizﬁj}, that ever
finge I did divers years ago fbew (qme of thews
i #0 a Lgarned Company of Virtuoli: fo mary
perfons of differing Conditions.and ey'n Sexes,
bave been Curious fofeetbers andpleas’d mot to
Diflike them, that I cannot Dejpdir , but shap
gy complying with thofe that pre the Publicg-
' ; ' “ Jigy |
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Tﬁe Preface,

tion of them. 1 may both gratific and excite the
Cwrious and lay perbaps a Foundation where-

om either others or my [elf may in time [uper-

firuit a fubftantial Theory of Colours. Andif

Ariftotle, after bis Mafter Plato, have right-
ly obfirv'd Admiration t0 be the Parent of
Philofophy, the womder, fonze of thefe Trifles
bave been wont to produce in all forss of Be-
bolders, and the accefi they bave fometimes
gain'deven to the Clofets of Ladies, feem to

promife, that fince the fubjelt is fo pleafing,
 that the Speculation appears as Delightful as

Difficult, fuch eafic and recreative Experi-
ments, which require but little time or charge,
or trouble in the making, and when made are

Jenfible and furprizing enough, may contribute

aore thaw others, (far more important but
as much more difficult) to recommend thofe
parts of Learning (Chymifiry and Corpufcular
Philofophy) by which they bave been produc’d,
andtowhich they give Teflimony even to fnch
kind of perfons, aspalye a pretty Trick mare
tham a true Notion, and wonld [carce ad-
mit Philofophy, if it approached then: in a-
wother Drefs : without the firangenefs or en-
dearments of pleafantnefs 10 recom mend it.
1 know that Idobut ill cmzﬁm nty own Advan-
tage inthe confenting tothe Publication of the

following Treatife: For thofe things, which,
whilft men knew not how they were perform'd,
A 4 appear’d
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The Preface.
appeared fo firange, will, when the way of wa-
king thews,and the grounds on which I devis'd
them, (ball be Publick , quickly lofe all that
their being Rarities,and their being thoughe
Myfteries , contributed to recommend them.
But 'tis fitter for Mountebanks than Natu-
ralifts to defire to bave their difcoveries rather
adusired them underflood, and for my pare
T had much ratber deferve the thanks of the
Tugenions, than enjoy the applanfe of the Ig-
norant, Andif Icanfo far coniribute to the
difcovery of the mature of Colours, as to belp
the Cuyrions toit, I [hall bavereach'd my Fed,
and faved my [elf fome Labour, which elfe I
may chance be tempted to andergo in profecut=
ing that Subjedt, and addingto this Treatife,
which I therefore call a Hiltory, becaufeit
chiefly contains matters of fal ,and which Hi-
Story the Title declares me to loak upon but as
Begun: Becanfethoughthat above 4 bundred,
wot to fay a bundred and fifty Experiments,
(fome loofe, and others imterwoven a-

wiongft the difcourfes themfelves) may (uffice

1o give a Beginning to a Hiftory not hither-

io, that I know, begun by any's yet the fub-. -

Jjectis fo fruisful, and fo worthy, that thofe

that are Curious of thefe Matters will be far -

more wanting tothemfelves tham I can fufped,
## what 1 now publifb prove any more than a
B-gioping. Fory as I hope my Endeavourg
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The Preface.

may afford them fome affiStance towards. Yhis
work , fothofe Endeavours are much too Unfi-,
mifbed to give them any difcouragement, as if.
there were little left for othersto dotowards,
the Hiftory of Colowrs.

For ( firft) I bave been willing ta leave uu:
mention'd the moft part of thofePhenomena of
Colours, that Nature prefents us of her own ac-
cord, (that is, without being guided or over-
riled by nean) fuch as tbe differentColours that
feveral forts of Fruits pafs through before shey
are perfectly ripe,and thofe that appear upon the
fading of flowers and leaves,and the pusrefadi-,
on (and its feveral degrees) of fruits c. toge-
ther with athoufand other obvious inftances of
the changes of colours.Nor have I much zedled
with thofe familiarPhenomena wherein man is
not an idle [pectator 5 fuch as the Greeune[s
produc’d by falt in Beef wuch powder'd, & the
Rednefs produc'd in the fhells of Lobfters upox

the boyling of thofe fibes s For Lwas willing to,
leave the gathering of Oblervations tothofe
that bave not the opportunity to make Expe-
riments. And for the fame reafons 5 among
others, I did purpofely omit the Lucriferous
pradfife of Trades-men about Coloursy as the
ways of making Pigments, of Bleanching wax,
of dying Scarlet,&vc. thoughto divers of thens
1 be not a Stranger, and of fome I have w1y Jelf
rgade Tryal,

Next
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The Preface;

Nexts Idid purpofely pafi by divers Expe-
riments of other Writers that I bad made tryal
of (and that wot without regifiring fome of their
Events) unlefs I conld fome way or other im-
Provethem, becaufe I wanted leifure to infers

them,and bad thoughts of profecuting the work

once begup of laying together thofe I had exa-
min'd by themfelyes in cafe of nty not being pre-
vented by others diligence.” So that there re-
mains not alittle,qmong the things that are al-
ready publifbed, to jmploy thofe that bave a
mind to exercife themfelves in vepeating and
examining them, AndTwill wpt undertake that

none of the things deliver' d ev win this Trea-'

#1fe, though never o faithfully fot down, may
%0t prove to be thus far of this Sort, as to afford
the Curions fomewhat to0 add about thew. For
I remember that Thave fomewbere in the Book
#t felf acknowledged, that haviug written it
by fnatches, partly in the Country and partly at
unfeafonable times of the year, when the want
of fit Inftruments, and of acompetent variety
of flowers, falts, Pigments, and other matee
rials made me leave fome of the following Fx-

periments, (efpecially thofe about Enspbatical

Colowrs) far more unfinifb’d than they fhould
bavee been, if it bad been as eafie for me to
{Upply what was wanting to compleat them,
as to difcern.  7hirdly, to avoid difcouraging

the young Gewtlemran I cqll Pyrophilus, whon

the




The Preface.
the lefs Familiar, and more Laborious opera-
tions of Chymifiry would probably bave
frighted, Ipurpofely declin’'d in what I writ
20 bim , the [etting down any Number of fuch
Chymical Experiments, as, by being very ela-
borate or tedions, wonld either require much
skill or exercife bis patience. And yes that
this fort of Experiments is exceedingly Nu-
peerous, and might more thaw alittle enrich
she Hiftory of Colonrs, thofe that arevers'd
in Chymical pmcgg?u, will, T prefume, eajf{;
allow me, | S 909

And (laftly ) for asmuch as T have occ
morethan once in my feveral Writings totreat ’
either purpofely or incidentally of mattersve- .
" latingto Colowrs s Idid not, perbaps, conceive

my Jelf oblig'd, o deliver in one Treatifé all
that I wonld fay concerning that fubjedt.

But to cowclade, by [umming up what I
would (ay concerning what I have and what
I have not done, .in the following Papers; I
fball not (onthe one fide) deny, that com-
[idering that I pretended mob to write am ac-
curate Treatife of Colowrs, but am Occafe-
onal Effay to acquaint a private friend with
what them oceurred tg me of the things 1 bad
shought or try'd concermilg them s I might
prefume I did enowgh for once, if I did clearly
and faithfully fet down, though mot all the
Experiments § copld, yet ot leaft fuch a

ﬂdrffr‘!




The Preface.
variety of them, that am attentive Reader that

Joall confider the Grounds om which they have'

been made , and the bints tha are purpofely
(though difperfedly N conched ir thevs , may
eafily compound them , and otherwife vary

them, [o as very much to increafe 1heir Nums- .

ber. . And yet” ( on the other fide) I am fo
Jenfible both of haw much I bave; either oyt
of neceffity or choice, left undone, and of 1he
Jruitfulnefs of the Jubjel X bave begyn to
bamdle 5 that though I had performed. far
more thaw'tis like many Readers will Jndge I
bave,Ifbould yet be wery free.so et them apply

Vo my Abttempis thas of Seneca, where baving .

Jpoken of the study of Natures Myfteries, and

Particularly of the Canfe of Eartio-Quakes, be
Jubjoins. Nulla res confummara clt dum in- -

cipit.  Nec in hac tantum re ombium maxe ;

Lannz.y, 'Maacinvolutiffimd, in qud etiam

Senccz. - cum multum aGum €rit , omnis

oatw. . @tas, quod agae inveniEE; fed in

gj":_ﬁs‘.' omoi alio Negotio, longe fempep
a petfecto fuere Principia,

el
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The Publifber to the
READER.
_ Friendly Reader,

HErc is prefented to thy view one of
the Abftrufeft as well as the Gen-
tileft Subjets of Natural Philo-
fophy , the Experimental Hiftory of Co-
lowrs3 which though the Noble Author
be pleafed to think but Begue, yet I
muft take leave to fay, that I think it {o
well begun, that the work is more than
half dilpatcht.  Concerning which [
cannot but give this Advertifement to
the Reader, that I have heard the Au-
thor exprefs himfelf, that it would not
furprife him, if it fhould happen to be ob-
je@ted, that fome of thefe Experiments
have been already publithed, partly by
Chymilts, and partly by twoor three very
fre(h Writers upon other Subjelts. And
though the number of thefe Experiments
be but very fmall, and though they be none
of the confiderableft, yet it may on this
occafion be further reprefented , that it is
eafie for our Author to name feveral men,
(of whole number I can truly name my

=)+




~ The Publifber to the Reades, |
fcIf ) who remember either their having .

feen him make , or their having read , hig I;;

Accounts of the Experiments delivered in G
it the following Tra& feveral years fince, E_
= and long before the publication of the

e Books, wherein they are thentioned. Nay ](
in divers paffages ( where he could do if |
without any great inconvenicnce) he bath ll

firuck out Experiments, which he had try- /

ed many years ago, becaufe he fince found Er
them divalged by perfons from whom he 1
had not the leaft hint of theri s which yet is L/
not touched, with defign to'refle& upon any 3
Ingenious Man, as if he were 2 Plagiary & TI
For; though our Generous Aurhor were :

not referved enough in (bewing his Expe- |
riments to thofe that exprefled a Curiofi- E
ty to fce them ( amonglt whom a very 1;
Learned Man hath been pleafed publick-

ly 1o acknowledge ir feveral years ago*; t
* Hethat e YEU1hE fame thing may be well |

| Jires more in-  €nough lighted on by perfons
Rancesof this that “know ot hing of one
kind and mat- . . : : :
ter, that according to 1his doftritie may much help the Tleory of .
colours, and particilarly the force borh of  Sulphureous and vola- '
tile, as likewife of Alcalizare and Acid Salts, and in what par= |
ticulars, Colonrs Ibel, depend not in their caufation Jrom any Salt | |
at all, may beg his fnfgrm.:rian from M. Beyle, who bath Jorme ’
while fince bonoured e with the fight of bis Papers concerning t
thisfubjed, containing many excellent experitnents; made by bim |

for the Elucidation of this doflrine, dve Dr, R Sharrock b bis ;

e mmgenious and wfeful Hiftory of the Propagation and frproverneng ;
iﬂl of Vegerables, publifbed in the year 1660,

anothep




The Publifher tothe Reader,

apother. And elpecially Chymical Labg=
ratorics may many times afford the fame
Phenomenen about Colours to feveral per-
fons at the fame or differirg times. And as for
the few Phenomena meniion'd in the fame
Chywmical Wiiters, as well asio the follow-
ing Treatife, cur Author hath given ap ac-
count,why he did not decline rejecting them
in the Anotations upon the 47. Experiment
of the third part. Not here to mention,what
he elfewhere faith,to fhew what ufe may be
~ Juftfisbly made of kxperiments not of his

own devifing by a Writer of Natural Hilto-
ry, if, what he employs ot other mens, be
well cxamined or verified by himfelf.

In the mean time, this Treatife is fuch,
that there needs no orher invitation to per-
ufe it, but that 'tiscompofed by one of the
deepeflt and moft indetatigable Searchers of
Nature, which, I think the World,as far as [
koow it, affords. For mioe own part, 1 feel
a fecret Joy within me,to fee fuch beginnings
upon fuch 7hemes, it being demonfiratively
true, Mota facilius Moveri, which caufeth
me to cotertain ftrong hopes, that ‘this
Nluftrious Virtuofo and Reftlefs Inquirer
into Nature’s Secrets will pot ftop here,
but go on and profper in the Difquifition
. of the other principal Colours, Grees,
Ked, and Telow. The Reatoning faculty fet
once
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The Publifber to the Reades.

once afloat, will be carried on, and thaf
with eafe , efpecially, when the producti-
ons thereof mceet, as they do here, Wwith (o
greedy an Entertainment at home and a-
broad. Iam confident, thatthe ROTAL
SOCIETT, lately conftituted by his 205T
EXCELLENT MAJESTTY for itmprov-
#ng Natural knowledge, will judge it their in-
terelt to exhore our Author to the profecu-
tion of this Argument, confidering, how
much it istheirdefign and bufinefs to accu-
mulate a good ftock of fuch accurate Ob-
fervations and Experitents, as may af-

ford them and their Off fpring gentiine

Matterto raifea Mafculie Philofophy up-
on, whereby the Mind of Man may be
cnobled with the Knowledge of folid
Truths, and the Life of Man benefited
with ampler accommodations, than it bath
been hitherto.

Our Great Author, oné¢ of the Pillars of
that Illuftrious Corporation, is conftant-
ly furoilbhing large Symibols’s to this
work, and is now fall'n, as you fee, up-
on fo compreheofive and important a
Theme, as will, if infifted’ on and com-
pleated, prove one of the confidérableft
pieces of that ftrutture. To which, if he
{ball pleafe to add his Treatife of Heaf
and Flame; as he is ready to publith his
Experi-
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The Publifler to the Reader.

Experimental Accounts of Cold, T efteemn,
the World will be obliged to Him for
having (hewed them both the Right and
Left-Hand of Nature, and the Operations
thereof.

The coofidering Reader will by this
very Treatifefee abundant caufe to follicit
the Author for more 5 fure [ am, that of
whatever of the Produltions of his Ingeny
comes into Forreign parts (where [am bap-
py in thé acquaintance of many intelligent
friends ') is highly valueds And to my
knowledge , there are thofe among the
French , that have lately begun to learn
Englifh, on purpofe to enable themfelves
to read his Books , being impatient of
their Traduftion into Latin. If I durft
fay all, I know of the Elogies received by
me from abroad concerning Him, I fhould
perhaps make this Preamble too prolix,
and certainly offend the modefty of our
Author:

Wherefore 1 fhall leave this, and con-
clude with defiring the Reader , thatif
he meet with other faults befides thofe,
that the Errata take notice: of (as I be-
lieve he may) he will pleafe to confider
- both the weaknefs of the Authors eyes,
for not reviewing, and the manifold Avo-

a cations




The Publifber to the Reader.

cations of the Publifher for not doing his
part; who taketh his leave with’ inviting
~ thole , that have alfo confidered this Nice
fubjelt experimentally , to follow the Ex-
ample of our Noble Author, and impart
fuch and the like performances to the now
very inquifitive worsld. Farewel,
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of the Brain from internal Vaposrs (12,) The
Author vecites a particular Inffance in bimfelf; a-
nother that bapned to an Excellent Perfimvelated
to bim (13.) and a third told bim by an Ingeni-
ous Phyfician (14, 15.) Thirdly, from the change
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obferved in bimfelf (16, 17.) others sold bim by a
Lacy of known Veracity (18.) And others told
bim by a very Eminent Man (1g.) butibe ftrange
Inftances afforded by fuch as arve Bit by the Taran-
tula are omitted , as more properly delivered in a-
nother place, (20 )

Chap. 2. That the Colonr of Fodies rffpm.ﬁ'.r
chiefly on the difpofition of the Superficial parts,
and partly upon the Variety of the Texture of the®
Objed (21.) The former of thefe are confirmed
by [everal Perfons (22.) avd two Inflances, the
ftrft of the Steel mentioned before o the fegond of
melted Lead (23, 24.) of which laft feveral
Obfervables are noted (25.) A third Inftance
4 added of the Poronfne(s of the appearing [mooth
Surface of Cork, (15, 1?.) And that the fame
Rind of poroufme(s may be alfo in the other Coloured
Bodies; And of what kind of Figures, the Super-
ficial refleCling Pariicles of them may be ((28.)
and of what Bulks, and clofenefs of Pofition 26+)
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Colowr inftanced in the Whitenc(s of Froth, and
inthe mixtures of Dry coloured Powders (30, )
A furtber explication of the Variety that may be
in the Superficial parts of Colowred Bodies, that
maycanfe that Effedi, by an example drawn from
the Surface of the Earth (31,) An Apology for
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that groff Comparifin (32.) That the aﬁprar;
ances of the Superficial afperities may be Varied
fromthe pifition of the Eye, and [everal Inflances
given of [mch appearances (33,34,35.) That
the appearance of the Superficial particies may
be Varted alfo by ibeir Motion, confirm'd by an
Inftance of the Smoaking Liguor ( 35.) ¢fpe-
cially if the Superficial parts be of [uch a Nature
a to appear divers in [everal Poftures, explain’d
by the variesy of Colours exbibived by the fhaken
Leaves of fome Plants ( 36, ) and by change-
able Taffisies ((37,38,39. ) The Authgrs wifh
that the Variety of Colours in Motber of Pear!
were examin’d with’ a Microfcope ( 40. ) And

-bis Conjeciures , that poffibly good Microlcopes

might difcover thofe Swuperficial inequalities to be
Real, which we now only imagine with bis reafons
drawn partly from the Difcoveries of the Telel=
cope, and Microfcope (41.) And partly alfo
from the Prodigionfly firange example of a Blind
man that conld feel Colours (42.) whofe Hiftory
is Related (43,44, 45.) The Awmthors conje-
ciure and thoughts of 1t ( 46,47,48,49.) and
[everal Conclufions and Corollaries drawn from st
about the Nature of Blackneff and Black, Bodies
(50,51, 52, ) and about the Afperities of [evee
ralotber Colour'd Bodies ( 53.) And from thefe,
and fome premis’d Confiderations, are propos*d fome
Conjeciures 5 That the reafon of the feveral Phe-
nomena of Colowrs, aftermwards to be met with ,
depends upon the Difpifition of the Seen parts of
the OﬁjE& C 54,) That Liguors may alter the
Colours of each other, and of other Bodies, firff
by their Infinyating shemfelves intothe Pores, and

a3 filling
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ﬁ:'fi?:; them ; whence the Afperity nof the faerface
of a Body becomes altered, explicated with fome
Inftances (55, §6.) Next by removing thofe
B'mﬁf.r, which befere bindred the appearance of the
Gennine Colonr 5 confirmed by \feveral cxamples
(57 ) Thirdly, bymaking a Fiffure or fepara-
tion either in the Cantiguons or Continned Partis
eles of aBody (58.) Fourtbly, by an Union or
Conjuniiion of the formerly feparated Particles s
Hlufirated with divers Inflances of precipitated
Bodies (59 ) Fifhﬁ{r:_ by Diflicating the partr,
and prtiing them borh into cther Orders and Pos
(tures, woich. 15 illuftrated with Inffances (60,
61.) Sixthly, by Motion ;. which is explained

(62.) Andlaftly, and chisfly, bythe Union of
the Saline Bodier o with thi Sﬂp{-:_ﬁ.-ia;’ parts of

anather Bady, imbereby both their bipne(s and Shape
niuft ncceffarily be altered (63, 64 ) Explaived
by IL.»_.t: riments (65, 66.) That the Colour: of
Bedics may be changed by the conéurrence of tweo
or mare of thefe ways (67.). And befides all
thefe, Eight Refleéiive caufes of (olosrs, there may
bean Tranfparcn Bodies (cveral R efratiiv: (68,
69.) Why the Author shinks the Nature of Com
leaers deferves yot o fuerther Injniry (69 ) Firfl,
f';.':‘ that she Tutle Lilotes of Duft exbibited VEry
lovely Colowrs in a darkped Room, whilft iv a cops
veatent poffure o the Eye, whick in other Pofures
and Lichts theydid not(70. ) dnd that though phe
[srailer Carts of . fome colimred Bedies ave Trana
fparent, yet of etbers they. aresns , fothat the fiifd
Deuli’s whether the frperficial parts ereate thofe
Colourss and the fecond, whetber there be-anyRew
fraciion at all in 1he later (71y92,73. )4
famons
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famous Controverfie among Philofophers, about the Na-
ture of Colour decided, (745 75+)

Chap. 4. The controverfie flated about Real and Em-
thatical Colowrs (75, 76.) That the great Difparity
between them [cems to be, partly their. Duration in the
[ame Rate, and partlythat Genuine Colowrs are produc’d
in Opacous Bodies by Rifl:Giion, and Empbaticalin Trax-
fpdremb) Refradim (78.) bat ibhat this 15 not to be
taken in too large a Senfe, the Camtionary inftance of
Froth is alleged andinfifted on (78, 79.) That the Du-
ration is not & [ufficient Charalieriftick, (xemplified by
the duration of Frothy and ether Empbatical (olowrs,,
and the fudden fading of Flowers | and other Bodies*of
Real ones (80.) Tbatthe pafition of the Eye is not nes
ceffary to the difcerning Empbatical Colonrs , fhewved by
the [ceing white Froth, or an Iris caft on the #all by a
Prifm, in othat place of the Room foever the Eye be
(81). . which proceeds from the (pecular Refleciion of
the Wall (82.) that Empbatical Colours may be
Compounded , and that the prefens Difeonr]e s not much
concerned, whetber there be, or be not made a dis
ftinttion between  Real  and - Empbatical  Cos

lowrs, (83.)

Chap. 5. Six Hypothefes abowt Colowr recited
(84, 8%.) Wby the Auther —cannot more fuly
Speak. of any of thefe (86.) mnor Acquicfce ‘in
them ( 87, 88. ). Whbhat Pyrophilus i 10 expelt in
this. Treatife . (88 5 89.) Whar Hypothefis of
Light and Cologr. .the Awtbar moft inclines 'to
(go. ). Why be, thinks neither that nor any other
[ufficicnt 5 and. what . bis Difficulties are, that

., a4 make
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wake bim decline all Hyporbefes, and to think, it very

T s T .

Part the Second.

Of the Nature of Whitenefs and Blacknefs.
CHAP. I

s He reafon why the Author chofe the Explication of
Whitenefs and Blacknefs (93.) Whercin Demo-
coitus thought amifs of thefe (94.) Gaffendus

bis Opinion about them (95.) What 1he@Buthor apa
provesy and a more full Laplication of ¥, Jite, making
it a mglciplicity of Lizhtor R (flecitons (6, 97.) Con.
fiem'd firit by the tbitencls of the Meridian Sm.!, 0D

j-‘i‘;’.'f i Hater l:.f{'jl .) and of a ff{'c{' J"-f Ircn gfr"mfﬁrg

it (99.) Secon ily, by the offenfrvene(s of Swow ro the

Lraveliers evesy confirm’d by an cxample of a Prr]'a"n thas

irar 'l ravelled e f.r.-“uﬂi_‘[ (11‘_:.{’,}__'} and ﬁ} an Ubﬁ'r-
vation out of Olaus Magnueg t: (0a.) and that the Snow
docs enlighten and clear the sir i 1he Night, confirm’d
by the Molco Phficiin, and Captain James (101 ) Bue
that Snow baas na inbevent Light, prov’d by Experience

{102.) Thirdly, by ihe great (tore of Reflections

from white Bodies obferved in a darkned Room, and by

their, wnaptmefs to be Kindled by a Burning-glafs

(103, ) F.r:frr.-r;{r y the Steenlarne(s of - HWhite

badies 15 cnfirm’d by the RefleGiions in 4 dark

Foom frem orber. Bodies (104 ) and by the ap-

Prarange
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arance of a River , which both to the Eye and in
a darkped Room appeared White (105, 106.) Fifth-
Iy, bythe Whitene[s of diftiled Mercury, and that of
the Galaxice (ID?’, Iﬂ&) and bj the F?fjilfngf; f{f
Froth, rais’d from whites of Eggs beaten 5 that this
wbiteme[s comes not from the Adir, hewed by Experi-
ments (109,110, ) where occafionally the whitene(s of
Diftilled Oyls, Hor water, & c. are hewed (111) That
it feems not necefJary the RefleCling Surfaces fhould be
Spharical, confirmed by Experiments (112, 113.)
Sixrbl;, I{j IIIE IV;JEIEHEJ‘-I ﬂf the Paw{fer_r pf' grﬂw‘Pﬂ_
rent Bodies (114.) Sewemthly, by the Experi-
ment of Whitening and burnifhing Silver, (“5’
116.)

Chap. gy ' 4  Reciral of fome Opinions about
Blacknefs ;™ and wobich the Awthor inclines 1o
(117.) which be further infifs en and expli-
cates (118, 119. ) and fhews for what reafons
be embraced that Hypothefis ( 120.) Firft, from
the contrary Nature of Whitenefs and Blacknefs,
white  refleCiing moft  Beams omtwards , Black
Should refled moft inward (120. ) Next, from
the Black appearance of all Bodies s when Sha-
dowed 5 And the manner bhow this paucity of Re-
fleCtion  omtwards is canfid, is further explicated,
by fhewing that the Superficial parts may be Comi-
cal and Pyramical ( 121 ) This and other Cona

~ fiderations furmerly delivered, Huftrated by Expe-

riments with black and white Marble (122,123
Thirdly , from the Black appearance of Holes in
white Linnen | and from the appearanmce of Velvet
firoaked feversl ways ;  and from an  Obfervation

')
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of C.m:—:rf.r ( 124, 125. ) Fourthly, from. the
Jymall Reflection from Black ina darkmed Koom (125,
136, ) Fifthly, from the Experiment of @ Checker'd
d1le t':':.f?m’ri to the Sun-beams (11?._) wiich is to be
preferr’d before a Similar Experiment try’d in Iraly,
with black and white Marble (128 ) Some other
i congraons. Glfervations ( 120.) Lﬁ'g';qn'*-"”a', from the
Roafting black’d Fops in the Sun (130.) Scventha
{yy by the Obfervation of the Blind wan lately min.
tin'd, and of ancther menmiion’d £y Bartholine (130.)
7 bat natwithitanding  all thefe Kealons 5 the dushaor
is nor abfalutely Pofitivey but remains yet a Secker
~ R - 1L g .1 '
after the true Nature of Whitenfs and Blackpefs,

(r31,132.)

Experiments:in Confort, touching' Whitenes and
Blacknefs.

The Firft: Fxperiment ', “with a Siluticer of Sub.
f ."m.r:-::):.- s ®ade Wiite with Spirit of Urine, &, {133,
i 124
=

f The Secomd [EE{;‘ET.EIT'I: i’ with an I};ﬁfﬁﬁn ﬂ.f‘
-. :1:1' 77l .il .--Fs Ty Fipvanl e
£.I|a-|.'|l_r 5 -l-ul .ifl E.’.I..i'\:l T?Tlﬁ I --JII’J.j L&Cp (l;j: ]3{;)
further Difcesrs’d of (137.)

2 S s e

{

1 The third Experiment, of the Blacking of Harisy
' t - Born, and Tvory, and Tartar, and by a further Cal.

] i e '-:.p r‘--r-. --\.:Jq 3 .

{ 'll-.'.‘..:.l.’n'll"u fr}":‘l:.j.-_- J-J_lﬁi If’r-l:l_'lug (]38_‘ ] ;g.j
The fourth Experiment , limiting the Chymift’s
principle 3  Adufta nigra fed perulta alba, by
1 {cveral = Inflances  of Calcin'd Alabafler § Lead
! . Antia

|
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Amimony, Vitriol, and by the Teftimony of Bello-
nivs, abowt the white Charcoles of Oxy-tadar,
and by that of Camphire ( 140, 141, 142. )
T hat which follows about inks was mifplacd by
an Erronr of the Primter; for it belongs to what
has been formerly [aid of Galls (1425 143.)

The fifth Experiment, of the black Swmoak of
Campbire (144.)

The ﬁxtb Eﬁptrimmr, ﬂfd M.-:cl; {'_"aput mor=
taum, of Oylof Vitriolywith Oyl of Wormwood and
alfs with Oyl of Winter-Savory (145.)

The fevemb Experiment , of whitening wax

(146 )

The eighth Experiment, with Tin glaff, and
Sublimate (147, 143.)

The ninth Experiment, of & Black powder of
Gold in the bottom of Aqua-fortis, and of the
Blacking of Kifiwd Gold and .Silver ( 148,
149.) |

The temh Experiment, of the flaining Hair,
Skin, Tviry, &c, Black , with Cryftals of Silver
( 150, 1§ I ,J

The eleventh E:-:pi:rimenr. ) about tke Blacknef§
of the Skin, and Hiir of Negroes, and Inbzbi-
tants of Hat ‘Climates. Several- Objeliicns are
made, and the whole Matter mere fhlly difconrs?,

and
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end flated from [everal notable Hiftories and O},
fervaticns (from the 151, to the 167.)

Lhe twelfih Experiment, of the nbite Pyp.
ders | afforaed by Precipitating feveral Bodies,
as Crabs Eyes, Minium, Coral, Silver, Lead,
din, Quick-filver , Tinezlafs , Antimony, Ben.
zoin, and Refimous Gums out of Spirit of I.F’;'m:
&c.  bur this is net Univer(al _ fince other Bo.
diery as Gold, Antimony, Quick-filver, &e, may
be precipitated of other Colonrs (168, 169,
170.

The thirteenth Expt'rim:n:, Of cb.xugiﬂg the
Blackmefs of (ome Bodies into cther ( olowrs ( 171,
172.) and of IV.-’JJ:H:E:;;{ what would be Miﬁinm,
and Copper with 1in, and of Copper with A{ﬁ:icz’;,
which with erj.;;ifffnq again V.mfﬁ;rr; of covera
ing the Colonr ¢ f that of - of Gald with ; of Sila

ver meltedina Mafs toperher ( 1 735 174.)

The fourteenth Experiment, Of turning the
black Body of Horn into a W hire r'mmr.fﬁatc!)' with
Scraping. withous changing the Subftantial form
o without the Intervention of Salt, Sulpbur, or
E'rfrr-:::r; (176.)

The fifteenth Experiment, Contains [everal
I}{f‘?ds.‘:'f;' arainit the f-'l..-r'f?-"r'-"f of the Ch}*miﬂs, that
Sulphir Adult is 1he canfe of Hf.zrﬂ;.rn]f;, and the
whole Matter iy Sfully ;;'{{E:ff.‘] 'd and j?,;;f;} C from
17610184 )

Par¢
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Part the Third.

Comcerning Promifcuons Experinsents
abowut Colours,

Experiment the Firlt.

N confirmation of a former Conjeiiure abous
the Generation of Colowrs from diverfisy of
L efleétions are fet down [everal Obfervations made

in a darkped Room (186, 187.)

Experiment the fecond 5 That white Limuin
feem*d Tinged with the Red of Silk, placed near
it in a light Room (188, 189.)

Experiment the third , Of the Trajecion of
Ligbt through Colowred Papers (1895 190.)

Experiment the fourth, Obfervations of @ Prifm
in a dark Room (191,192.) *

Experiment the fifth, Of the Refraliing and
Refleéling Prifmatical Colowrs in a light Koo

(193.) -

Experiment the fixth, Of the vanifhing of the
Tris of the Prifm, upon the accefs of a greater ad-
ventitions Light (104.)

-
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Experiment the feventh |, OF the appearances
of the fame Colour’d Papers by Candle-light (1 95,

1964)

Experiment the eighth, Of the Tellownff of

the Flame of @ Candle ( 197.)

Experiment the ninth, Of the Greenify Blew
tranfparency of Leaf Gold (198. )

Experiment the 1emb, - Of the . curioss Tin-
Ciures, wafforded by dagnim Nephriticum ( from
199#v203. ) 'Seversbiryals for the Invefliza-
sin of the Nature of it (" from 204 10 206..)
Kircher’s relation of 1his Wood fct divm, and
examin'd ((from 206, to 212. ) A€orellary on
sbis femsh Expetiment., [bewing how.dt, may. b
applicable for the Difeaveriny, whether any Salt be
of an Acidy or a Sulpburcons, and Alcalizate Na.
ture ((from 213 to216! )

The eleventh Experiment, Of certain pieces of
Glaff that afforded sbis Puriety of Golosirs s -And
ef the way of fo vinging any Plate of 'Glaff with
Stlver (‘from 216 to219,)

The twelfsh Experiment, Of the Mixing and
Trmparfng of Fainters Pigments 219,.230,
221.

The thirteenth Experiment, . Of eimpoknding
feveral Colosrs by 7 rajecling ihe' Sun-besms

thromzh Tins'd Glaffes (from 221 to224.)

The
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The faurucmb EHE:rimcnt, of the Compounding of
Real and Phantaftical Colowrs , and the Refults
(224, 225, 2206.) asalfo the [ame of Phantaftical Ci-
bowrs (226, 5 A '

The fifteemth Experiment ,  Of Varying the
Trajefied Tris by a  Colewred Prifm , ( 228,
229.)

The fixteenth Exptrimcnt; Of the Red (wmes of
Spirit of Nitre, and the refembling Redn(s of the Hom
rizontal SuB-beams (230,331.)

The ﬁﬂfﬂlffnlb EJEp-:rimr:nt, Of making a Green
by nine kinds of Compofitions (" from 231 to 236.)
And fome Dedullions from them againfi the neceffia
ty of recuwrring to Subflantial forms and Hypoflatical
principles for the produdiion of Colowrs (from 237
to 240.)

The eighteenth Experiment, Of [everal Compos
fitions nf Blew and Yellow which predm:e not 8 Green,
and of the produllion of a Green by other Co-
bours (241, 242)

"The nincteenth’ Experiment , contains feveral Ine
ftances of producing Colowrs , without the alteration
of any Hypoffatical principl , by the prifin, Bubbles,
and Featbers (from 242 1o 245:)

“The twentieth Experiment o Of ' twriing e
Blew of Violets into a Red by Acid Salts, and o
@ Green by Alcalizate ( 245, 246,) - and the ufe

of
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of it for Inveftigating the Nature of Salis (247,
248. )

The one and twentieth Experiment , of the fame
Changes effelicd bythe [1me means on the Blew Tinliures
of Corn-flowers (249, 2 s0.) And fome Reftrictions
to flrew it not to be fo general a propriety as one might ima-

gine (251.)

Tbe twenty fecond Exveriment, of turning a Solution
of Verdigreafe into a Blew, with Alcalizate and Urinons

Salis, (242,253, 254.) ;

The twemty third Experiment, of taking away
the Colowr of Rofes with the Steams of Sulpbwr,
and beighiming them with the Steams Condensd
into Oyl of Swulpbur per Campanam (254,
255-)

The twemty fowrth Experiment, of Tinging a
great guantity of Liguor with a very little Tingd
Subflance , Inftunced in Cochineel (from 255 to
257-)

The twenty fifib Experiment , of the mtore gew
neral wfe of Alcalizate and  Sulpbureous Salts in
the Tinfiures of Vegetables , further Inftanced
in the Tinflure of  Privet Berries , and of the
Flowers of Mefereon and Peafe ( from 257 tO
2§9. ) An Annotation, fhewing that of the three
Hypoftatical _ primciples , Salt according 1o Pa-
vacelfus is the moff altive about Colowrs ( from
259 to 261.) Some things Precurfory premis'd
o

g
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to three feveral Inflances next folwing , againft
the fore-mentim'd Operations of Salts (261,

262.)

The twenty fixth Experiment, comtaining
Trials with Acid and Sulpbureons Salts m the
Red Tinliures of Clove-july-fliwers, Buck-thorn
Berries, Red-Rofer, Brafil, &c. (262,263.)

T be twenty feventh Experiment , Of the chan.
ges of the Colour of Fafmin flowers , and Snow
drops, by Alcalizate and Sulpbureons Salts (263,

264.)

T he twenty eighth Experiment, Of other differ-
ing Effects on Mary-golds, Prim-rofcs, and frefb
Madder (26%) with an Admanition , that thefe
Salts may bave differing Effecis in the changing
of the Tinliures of divers other Vegetables ( 266,

267.)

The twenty ninth Exptrim;.nr, Of the differing

 Effeéis of thefe Salts on Ripe and Unripe Juices,

inftanced in Black-berries,and the Fuices of 'R gfes
(from 267 t0270.) Tworesfons, why the Au=
thor added this twenty ninth Experiment, the laft
of which is confirm’d by an Inftance of Mr, Par~
kinfon, confonant to the Confeffion of the AMdakers
of fuch Colours (272.) :

The thirtieth Experiment, Of feveval changes
inColours by Digeftion, exemplified by an Amal-
gam of G and Yy and by Spirit “of Hartsehorn.-
And (to fich as belizveit) by the changes of the
Elixir, g b § The
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T he thirty firft Experiment , fbewing that moft
Tinitures drawn by Digeftion incline to a Red,
inflanced in Jalap, Guaicum, Amber, Benzoin,
Sulpbur, Antimeny, &c. (276,277.)

The thirty [econd Experiment , That fome
Reds with Diluting turn Yellow , others uot
exemplified by the Tin&lure of Cochinele, and by
Balfam of Sulphor, Tinilures of Amber, &c,

(277,278,279.)

The thirty third Experiment, Of a Red Tina
éIwre of Saccarum Saturni and Oyl of Turpentine
made by Digeftion (27¢.)

The thirty fourth Experiment , Of drawing a
Volatile Red Tincture of Mercury, whofe Steams
were White , but it would Tinge the Skin black,

(279, 280.)

Tbhe thirty fifth Experiment, Of afudden way
of making a Blood-red Colowr with Oyl of Vitriol
and Oyl of Annilceds, two trenfparent Liquors
(280, 281.)

Tbe 1hirty fixth Experiment ,  Of the Degenca
vating of feveral Colours exemplified i the laff
mentioned Rlood-red . and by Mr. Parkinfons
relation of Turnfol, by fome Trials with the
Fuice of Buckethorn Berries , and other Vegeta-
bles , to which feveral notable Confiderations snd

Advertifements backed with Experiments are ade. -

jomed (from 281 t0288.)
| The
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The thirty fevemb Experiment, Of Varying
the Colowr of the Tinlures of Cochincle, ﬁed-
Cherries and Brafil, with Acid and Sulphureous
Salts, and divers Confiderations theresn (from
288 to290,

The thirty eighth Experiment, Abour the
Red fumes of fome , and Whire of other diffilled
Bodies, and of their Coalition for the moft
partinto a tranfparent Liquor (290, 291.) And
of the various Colours of dry Sublimations, ex-
emplified with [everal Experiments (292,293,
294 ) | .

The thirty ninth Experiment , Of Varying
the Decoltion of Balauftivms with Acid and
Urinous Salts ( 294, 295.) Some Annota-
tions wherein 1o Experiments of Gaflgndus
are Related ,Examined, and Improvd ( from 295
to 302.)

The fortieth Experiment , Of the o lefs
Strange than Pleafant changes made with a So-
lution of Sublimate (from 302to 306.) Th:
difference between a Chymical and Philofuphical
Solution of a Phznomenon (307, 308.) The
Authors ‘Chymical Explication of tbe Phgno=
mena, confirmed by feveral Experiments made
on Mercury , with [::’verdf Saline Ligsors (( from

08 to 310.) An Improvenient of the fortieth
xperiment 5 by @ frefp Decodiion of Antimony
ina Lixiviom (311,312, 313.) Reflellions on
the tenth , twensieth, and fortieth Experiments,
compared togetber , fhewing & way with this Tin-
B b a2 Siure
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Clure of Sublimate to diflinguifb whetber any Saa
line Body to be examin'd be of a Urinous or Alca-
lizate Nature (from 314 to 317.) The Exa-
mination of Spirit of Sal-armoniack, and Spirit
of Qak by thefe Principles ( from 316 to 319.)
That the Auther knows ways of making bighly
Operative Saline Bodies, that prodmuce none of the
before memtion’d Effelis (319, 320.) Some nota-
ble Experiments about Solutions and Precipitati=
ons of Gold and Silver (320, 321.)

The one and fﬂrtfrtb Experiment , of D'Epri-
ving a deep Blew Solution of Copper of its Colouy
(322.) to which is adjoyned the Difeolouring or
making Tranfparcnt a Solution of Verdigreafe, &c.
and another of Riftoring or increafing 3 ( 322,

323 )

The forty {econd Experiment, Of changing a
Milk white Precipitate of Mercury into a Tellow,
oy Affufion of fair watcry with [everal Confidera.
signs thereon (from 323 t0 326.)

The forty third Experiment , Of Extralling
a Green Sclution with fair I ater out of imperfelia
by ( alein’d Vitriol (327.)

The forty fourth Experiment, Of the Deepa
ning and Diluting of feveral Tinlurés, by
the. Affufions of Liguors , and by  Conical
Cilafles that contain'd them, Exemplified in the
Tindiures of Cochinele, Brafil, Verdigreafe,
Glafs, . Litmus, Of which laff on 1his occafion je-
veral ple fam Phzpromena are rehated ( from
328
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328 to 338. ) 70 which are adjoyned certain
Gautional Corollaries (333 3536.) The Watere
drinker and [ome of bis Legerdemain tricks related

(337.)

The forty fifth Experiment , Of the turning
Rbenifh and White Wine imto a lovely Green,
with & prepavation of Steel (338, 339.) Some
further Trial made about thefe Tinltures, and
a Simifar Experiment of Olaus Wormius

(340)

The forty fixth Experiment , Of the Internal
Colour of Metals exbibited by Calcination (341,
342, 343.) Annotation the firft, That [(everal
degrees of Fire may difclofe a differing Colony
( 343.) Annotationthe fecond, ThattheGlaffes
of Meials may exbibit alfo other Kinds of Colowrs
(344._) Annotation the :Erird: That Minerals
by Jeveral degrees of Fire may difelofe [eversl Cos

losr s (’345.)

~ Experiment the forty [evemth, Of the internal
Colours of Metals difclos’d by their Diffolntions
in [everal Menftruums ( from 345 to 350.) An-
notation the firf, The Author’s Apology for Kew
cording [ome already known Experiments, without
mentioning their Amhors (from 350 to 352.)
Annota ion the fecond, That fome Minerals alfs
by Diffolutions in Menftruoms may exbibit divers
Colonrs (353.) Annotation the third, That Me-
tals difclife other Colowrs by Precipitations, inw

ftanced in Mercury (from 353 t0355.)
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The forty eighth Experiment, Of Tingin
Glafs Blew with Leaf Silver, and with Cafrin’i
Copper , and White with Purty (from 355 to
358.) Annoration the firft, That this whire
Glafs is the Bafis of Ammels (358.) Anno-
tation the fecond , That Coloured CGlaffes may be
Componnded like Colowred Ligquors in Dying Fats
(359} Annotation 1he lbird’ Of Tiﬁgirig
Glafr with Mineral Subflancesr, and of trying
what Metals they contain by this means ( from
360 to 362.) Annotation the fourth , That
Adetals may be Ting’d by Minerals (362, 363.)
Annotation the fiftb , Of making feveral Kihds
of Amanfes or Counterfcit Stones (from 363
to 365.) Annotation the fixth, Of the Scarlet
Dyes of the Stains of diffilv’d Gold and Silyer
(366, 367.) OF the Greennefls of Salt Beef,
end Rednefs of Neats Tongues from Salts 5 of
Gilding Silver wub Batbe Water ( 368, 369.)
And Tinging the Nails and Skin with Aleanna

(369 )

Tbe Forty nimth Experimient , Of making
Lakes -(369.) A parsicular example in Turs
merick (370, 371.) Annotaton the firft;
That in Precipuations wherein Alum 15 a Co-
esﬁcitl o @ great part of them may confift of the

tony particles of that Compound Body ( from
37210 375. ) Annotation the [econd , That

kes may be made of other Swbftancer, as
Madder , Rue , &c. bur that Alcalizate Salis
do not alway Extrall she fame Colowr of which
the Pegetable appears ( from 376 to 378.)
Annotation tbe third , That the Experiments
related
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related may Hint divers others (378.) Annotati=
on the fourth, That Alum is ufeful for the pres
» paring otber thanVegetable Pigments (379)

Tbhe fiftieth Experiment, Of the Similar cffeéls

of Saccarum Saturni and Alkaliesof Precipitating
with Oyl of Vitriol ont of Aqua-fortis, and Spiris
of Vinegar 5 and of divers Varyings of the Colours,
with thefe Compounded (from 38010 384 ) Ano.
ther very pretty Experiment , with a Solution of
Minium (384,385.) Tbat thefe Experiments
Skilfully digefted may bint divers matters abous
Colours (386) Tbe duthors Apologetick cona
clufion y in which is Curforily binted the Bow or
Scarlet Dye (387.) The Authors Letter to Siy
Robert Moray , concerning bis Obfervations on
the Shining Diamond (391, &c.) And the Ob.
[ervations themfelves,

Errata:

Pag. 142, L.20, Thefe words, And to manifeft, with the

i | reftof whatis by a miftake further printed in this fourth

|

Experiment, belongeth, and isto be referred to the
end of the fecond Experiment, p. 137.
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THE
EXPERIMENTAL HISTORT
OF COLODRS' BEGUN,

AL

THE FIRST PART,
CHAP. I

1 Have feen you fo paffionately ad-
di¢ted, Pyrophilus  to the delightful
Artof Limning and Painting, that
I cannot but think my felf obliged
i to acquaint you with fome of
thofe things that have occurred to me con-
cerning the changes of Colours. And I
may expect that I fhall as well ferve the
Virtuofe in general, as gratifie yon in particu-
lar, by furnithing a perfon, who, I hope;
will both improve my Communications,
and eommunicate his Improvements, with
fuch Experiments and Obfzrvationsas may
both invite you to enquire ferioufly into the
- Nature of Colours, and affit you inthe In-
veftigationof it. This being the principal
{cope of the following Tract, I fhould do
that which might prevent my own d:ﬁgn_;q
| B i
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if I fhould here attempt to deliver you an

accurate and particular Theory of Colours 5

for that were to prefent you with what 1

defire to receive from yous and, as far as

inme lay, to make that ftudy needlefls, to

which 1 would engage you.

2. Wherefore my prefent work fhall be
but to divert and recreate, as well as excite
you by the delivery of mateers of faft, fuch
as you may for the moft part try with much
eafe, and poffibly. not withieut fome delight :
And left you fhould expect any thing of
Elaborate or Methodical in 'what you will
meet with here, I muft confefs to you be-
fore-hand, thac the feafons [ was wont to
chufe to devife and try Experiments about
Colours, were thofe daies, wherein baving
taken Phyfick, and finding my felf as unfic
to fpeculate, as unwilling to be altogether
idle, I'choféthisdiverfion asa kindof Mean
betwixt the ope and the other. And I have
the lefs {crupled to fet down the following
Experiments, a5 {ome of them came to my
mind, and as the Notes wherein 1 had fet
downthe reft, occurr’d to my hands, that by
declining a Methodical way of déelivering
them, '1 might’leave you and my felf the
greater liberty and convenience to add to

them, and tranfpofe them as {hallappearex-,
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. 3. Yea, that youmay not think me toore-

ferv’d, or look upon an Enquiry made up
of meer Narratives, as fomewbar jcjune, I
am content to premife afew coofiderations,
that now offer themfelves to my thoughts,
which relate in a more general way, either
to the nature of Colours, orto the ftudy of
it. And I(hall infert an Effay, as well Specu~
lative as Hiftorical, of the Nature of White-
nefs and Blacknefs, that you may have a

. Specimen of the Hiftory of Colours, I have
fometimes had thoughts of; and if youdif-

like not the Method I have made ufe of, I
hope, you, and fome of the Virtuofi, your
friends, may be thereby invited to go thorow
with Red, Blew, Tellow, and the reltof the
particular Colours, as [ bave done with
White and Black, but with far more {agacity
and fuccefs. And if I can iovite ingenious
men to undertake fuch tasks, 1 doubt not
but the Curious will quickly obtain a better
Account of Colours, than as yet we have,
fince inour Method the Theorical part of
the Enquiry being attended, and asit were
interwoven with the Hiftorical, whatever
becomesof the difputable Conjectures, the
Philofophy of Colours will be promoted by
the indifputable Experiments;

B2 CHAP:




(4)
CHAP. IL

5 O come then in the firlt place to
f# our more general Confiderations,
I fhell begin with faying fomething as to
the Importance of examining the Colours
of Bodies. For there are fome, efpecially
Chymifts, who think, that a confiderable
diveriity of Colours does conftantly argue
an equal’diverfity of Nature, in the Bodies
wherein it is confpicuouss but I confefs I
am not altogether of their mind 5 for not to
mention changeable Taffaties, the blewand
golden necks of Pigeons, and divers Wa-
ter-fowl, Rainbows WNatural and Artificial,
and other Bodies, whofe Colours the Philo-
fophers have been pleafed to. call not Real,
but Apparent and Phaptaltical 5 not toinfilt
on thefe, I fay, (for fear of needlefly en-
gaging in a Controverfie) we {ee 1n Parrots,
Goldfinches, and divers other Birds, not
only that the contiguous feathers which are
probably as near in properties as place, are
fome of them Red, and others White, fome
of them Blew.& others Yellow,&c.but that

in the feveral parts of the felf-fame feather

there may oftca befeen the greateft difpari-
ty of Colours; and fo in the lcaves of Tulips,
July-flowers, and fome other Vegetables

the
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the feveral leaves, and even the feveral parts
of the fame leaf, although no difference
have been obferv’d in their other proper-
ties, arefrequently found painted with very
different Colours. Andfucha variety we
have much more admired in that lovely’
plant which is commonly, and not unjuftly
call’d the Marwail of Pernsfor of divers {cores
of fine Flowers, which in its feafon that gau-
dy Plant does almoft daily produce, 1have
fcarce taken notice of any two that were

~ dyed perfeltly alike. But though Pyre: fuch

things as thefe,among others, keep me from
daring to affirm, that the Diverfity and
change 'of Colours does alwaies argue any
great difference or alteration, betwixt, or

in, the Bodies, wherein1it is to be difcerned 5

yet that oftentimes the Alteration of Co-
lours does figpifie confiderable Alterations
in the difpofition of parts of Bodies, may ap-
pear inthe Extra&tion of Tinctures, and di-
vers other Chymical Operations, wherein
the change of Colours is the chief, and
fometimes the only thing, by which' the
Artift regulates his proceeding,and is taught
to know when ’tis feafonable for him to
leave off. Inftances of this fort are more
obvious in divers forts of fruits, as Cher-
ries, Plums, @v¢. wherein, according as the
Vegetable fap is fweetned, or otherwile

| B3 ripened,
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ripened, by paffing from one degree to ano-
ther of Maturation, the external part of the
fruit pafles likewife from one to another
Colour. But one of the nobleft Inftances
I have met withof thiskind, is not fo obvi-
ous 3 and that is the way of tempering
Steel to make Gravers, Drillsy Springs, and
other Mechanical Inftruments, which we
have divers times both made Artificers
praftile in our prefence, and tryed out
felves, after the following manner.  Firft,
the {lender Steel to be tempered is to be
hardened by heating as much of it as 18 re-
quifite among glowing Coals, till it be
glowing hot, butit muft not be quenched
affoon as it is taken from the fire (for that
would make it too brittle, and fpoil it) but
fnuft be held over a bafon of water, tillit
deftend from a White heat to a Red one,
which afloon as ever you perceive, you muft
immediately gquench as much 4s you defire
to harden in the cold water. The Steel thus
hardened, will, if it be good, look fome-
what White, and muft be made bright at the
end, that its change of Colours may be there
conipicuousy and then holding it{o in the
flame of a Candle, that the bright end may

. be, for about half aninch, or more, out of

the flame, that' the fmoak donot ftain or

fully the brightnefs of it, you fhall after a
while

Elfﬁf
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while fee that clean end , which is almoft
contiguousto the flame, pafs very nimbly
from one Colour to another, as from a
brighter Yellow, to a deeper and reddifh
Yellow, which Artificers call a fanguine,
and from that to a fainter fir{t, and then a
deeper Blew. And to bring home this Ex-
periment to our prefent purpofe, it is found
by daily Experience, thateach of thefe fuc-
ceeding Colours argue fuch a change made
in thetexture of the Steel, that if itbe taken
from the flame, and immediately quenched
in the tallow (whereby it is fettled in what-
ever temper it had before) when it is Yel-
low, it is of fuch a hardnefs as makes it fit
for Gravers Drills, and {uch like Tools; but

~ if it be kept a few minutes longer in the

flame till it grow Blew, it becomes much
fofter, and unfit to make Gravers for Me-
tals, but fit to make Springs for Watches,
and fuch like Inftruments, which are there-
fore commonly of that Colours and if the
Steel be kept in the flame,. after that this
deep Blew hath difclofed it {elf, it will grow
o foft, as to need tobe new hardened again,
beforeit can be brought to a temper, fit for
Drills or Penknives. And Iconfels Pyro. 1
have taken much plealureto feethe Colours
run along from the parts of the Steel con-
tiguous to the flame, to the end of the In-

b4 {trument,
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ftrument, and fucceed one another fo faft,
thatif a man be not vigilant, to thruft the
Stecl into the tallow at the very nick of
time, at which it has attain’d its due Colour,
he fhall mifs of giving his tool the right
temper. - But becaufethe flame of a Candle
is offenfive to my weak eyes, and becaufeit
is apt to either black orfully the contiguous
part of the Steel which is held in it, and
thereby hinder the changeof Colours from
being fo long and clearly difcern’d, I have
{ometimes made this Experiment by laying
the Steel to be tempered upon a heated bar
of Tron, which we find alfo to be employ’d
by fome Artificers in the tempering of fuch
great Inftruments, as are too big tobefoon
heated fufficiently by the flame of a Candle.

“And you may eafily fatisfie your felf Pyro.

of the differing hardnefs and toughnefs,
which is aféribed to Steel temperd at dif-

ferent Colours ;. if you break but fome flen-

der wires of Steel fo temperd, and ob-
ferve how they differ in brittlenefs, and if
withafile you alfo make tryal of their va-
rious degrees of hardnefs.

2. But Pyrophilws,l muft not at prefent any
further profecute the Confideration of the
importance of Experiments about Colours,
not only becaufe you will in the following

papers find fome Inftances, that would here
: be
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be prefented you out of their due place, of
the ufe that may be made of fuch Experi-
ments, in difcovering in divers bodies,what

| kind thefalt is, that is predominant in them ;

but alfo becaufe a fpeculative Naturalift
might juftly enough alledge, that as Lightis
fo pleafing an objed, as to be well worth
our looking on, though it difcover'd to us
nothing but its felf 5 fo modifi'd Light cal-
led Colour, were worth our contempla-
tion, though by underftanding its Nature
we fhould be taught nothing elfe. And
however, I need not make either you or my
felf excufes for entertaining you on the fub-
ject I am now about to treat of, fince the
pleafure Pyro. takesin mixingand laying on
of Colours, will- I prefume keep him,
and will (Iam fure) keep me from think-

‘ing it troublefome to fet down, efpecially

after the tedious procefles (about other mat-
ters) wherewith I fear I may have tyrd
him, fome eafie, and not unpleafant Expe-
riments relating to that fubject.

3. But, before we defcend to the more
particular confiderations, we are to prefent
you concerning Colours, I prefume it will
be feafonableto propofeat the very entrance
a Diftinction 5 the ignorance or neglect of
which, feems to me to have frequently e-
nough occafioned either miftakes or curi:_fu-

ion
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fionin the Writings of divers Modern Phi-
lofophers; for Colour may be confidered,
either as it is a quality refiding inthe body
that is faid to be coloured , or to modifie
thelight afeer fuch or fuch a manner 5 or elfe
as the Light it felf, which fo modified,{trikes
upon the ' organ of fight, and fo caufes
that Senfation which we call Colour 5 and

that this latter may be look’d upon as the
-more proper, though not the ufual ‘acce-

ption of the -word Colour ;, will be made
probable by divers paflages in the enfuing
part of our difcourfe 5 and indeed it is the
Light it felf, which after a certain manner,
either mingled with {hades, or {fome other
waies troubled, ftrikes our eyes, that does
more immediately produce that motion in
the organ, upon whofe account men fay
they fee fuch or fuch a Colour in the object 5
yet, becaufe there is in the body that is faid
tobe coloured, a certain difpofition of the
fuperficial particles, whereby it fends the
Light reflected, or refratted, to onr eyesthus
and thusaltered, and pot otherwife, it may
alfo in fome fenfe be faid, that Colour de-
pendsupon the vifible body 3 and therefore
we fhall not be again{t that way of fpeak-
ing of Colours that is molt us'd among the
Modern Naturalifts, provided we be al-
lowed to have recourfe when occafion fhall
require
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all, a man f{hall think he fees thef{ame Co-
lour. . For proof of this, I might putyouin
mind, that ’‘tis ufual for dreaming men to
think they fee the Images that appear to
them in their {leep, adorn’d fome with this,
and fome with that lively Colour, whilft
yet, both the Curtains of their bed, and
thofe of theireyes are clofe drawn. AndI
might adde the confidence with which di-
ftratted perfons do oftentimes, when they
are awake, thiok, they fee black fiends in
places, where there is no black objelt in
fight without them. Butl will rather ob-
ferve, thatnot only when a manreceivesa
great {troak upon his cye, or a very great
one upon fome other part of his head, heis
wont to fee, asitwere, flafhes of lightning,
and little vivid, but vanifhing flames,though
perhaps his eyes befhut : But the Jikeap-
paritions may happen, when the motion
proceeds not from fomething without, but
from fomething within the body, provided
the unwonted fumes that wander up and
downin the head, or the propagated con-
cuffion of any internal part in the body, do
caufe about the inward extremities of the
Optick Nerve, fuch a motion as is wont to
be there produc’d, when the ftroak of the
Light upon the Retina makes us conclude,
that we fee either Light, or fuch and fuch a
Colour:

-----







(14)
with fuch violence by Hyftericaland Hypao-
condrical Diftempers, as both made her rave
for fome days, and gave her, during that
time, a Baftard Palley. |
7.Being a while fince in a Town, where
the Plague had made great havock, and ins
quiring of an ingenious man, that was fo
bold, as without much fcruple tovifit thofe
that were fick of it, about the odd {ymp-
tomes of aDifeafe that had {wept away fo
many there; he told me, among other
things, that he was able to tell divers Pa-
tients, to whom he was called, before they
took their beds, or had any evident fymp-
tomes of the Plague, that they were indeed
infefted,upon peculiar obfervations, that be-
ing asked, they would tell hiun that the
neighbouring objeéts, and particularly his
cloths,appear’d to them beautifi'd with molt
glorious Colours, like thofe of the Rainbow;
oftentimes f{ucceeding one another; and
this he affirm’d to be one of the moft u-
fual, as well as the moft early {ymptomes,
by which this odd Peftilence difclosd it felf:
And when 1 asked how long the Patients
were wont to be thus affe(ted, he anfwered,
that it was moft commonly forabout aday ;
and when I further inquired whether or no
Vomits, which in that Peftilence were ulu-

ally given, did not remove this fymptome
(For

e e S A R T e e R Ry

s = e

fol
L
it
Lo o1

ot







(16) .
lafts 5 fot I have divers times try’d, that af-
ter I have through a Telefcope look’d upon
the Sun, though thorow a thick, red, or
blew glafs, to make its {plendor {upporta-
ble to the eye, the impreflion upon the
Retina, would be notonly fo vivid , but {o
permaneat, that if afterwards I turoed my
eye towards a flame, it would appear to
me of a Colour very differing from itsufu-
alone. And ifI did divers times fucceflive-
ly fhut and open the fame eye, I fhould fee
theadventitious Colour (if I may fo call it)
changed or impaired by degrees, till at
length (for this unufual motion of the eye
would not prefently ceafe ) the flame would
appear to mey of the fame hew that itdid
to other beholders; a not unlike efiet I
found by looking upon the Moon, when fhe
was near full,thorow an excellent Telelcope,
without colour’d Glafs to fcreen my eye
with 3 But that which I defire may be taken
notice of, becaufe we may elfewhere have
occafion to refle& upon it, and becaule 1t
feems not agreeable to what Anatomifts and
Optical Writers deliver, touching the rela-
tion of the two eyes to each other, is this
circumftance, that though my right eye,
with whigh I looked thorow the Telefcope,
were thus affeted by the over-{trong im-

preffion of the light , yet when the ﬁamﬂf
0







| (18)
command him to withdraw, but the Images
in her Hangings, did, for many days after,
appear to her, if the Room werenot extra-
ordinarily darken’d, embellifh-d with feve-
ral offenfively vivid Colours, which no bo-
dy elfe could fee inthem ;5 And whenl en-
quired whether or no White Objects did
not appear to her adorn’d with more lumi-
nous Colours than others, and whether fhe
faw not fome which fhe could not now well
defcribe to any, whofe eyes had pever
been diltempered,fhe anfwer’d me,that fome-
times fhe thought fhe faw Colours, fo. new

and glorious, that they were of a peculiar

kind, andfuch asfhe could not deferibe by

their likenefs to any fhe had beheld either,

before or fince; and that White Objects did
fo much diforder, her fighe, that if feveral
daies after her fall, fhe look’d upbn the in-
fide of a Book , fhe fancid fhe faw there
Colours like thofe: of the, Rain-bow ; and
even when fhe thought her felf pretty well
recoverd , and made bold to leave her
Chamber, the coming, into & place where
the Walls and Ceeling were whited . over,
made thole Objetts appear to her cloath'd
with fuch glorious and dazling Coleurs; as
much offended her fight, and made ber re-
pent her venturoufnefs; and fhe added; thae
this Diftemper. of her Eyes lafled no lefs
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| 10. 1 could here fubjoyn, Pyrophilus fome
memorable Relations that I have met with
inthe Account given us by the experienc’d
Epiphanius Ferdinandus, of the Symptomes
he obferv'd to be iucident to thofe that are
bitten with the Tarancula, by which (Re-
lations) I could probably fhew, that wich-
£ outany change in the Objed, a change in
H‘ the Inftruments of Vifion may for a great

N while make fome Colours appear Charming,
]_. ¢ and make others Provoking, and bothtoa
bigh degree, though neither of them pro-
* duc’d any fuch Effeéts before.  Thefe

things, I fay, I could here fubjoyn in confir-
marion of what | have been faying, tofhew,
l that the Difpofition ofthe Organis of great
(P Importance 1o the Dijudications we make of
Colours, were it not that thele [trange Sto-
ries bclonging more properly to another
Dilcourfe, I had rather, (contenting my felf
to bave given you an Intimation of them
here) that you fhould meet with them fully
deliver'd there.

CHAP. IIL :

1. YO Ut, Pyrophilus, 1 would not by all ;:'

that I have hitherto difcours'd, be lhu
thought to have forgctten the Diftinction

(of






(22)
fon ;- that I laferibe Colour; (in the fenfe
formerly exploin’d) chiefly to the Siper-
ficial parts ‘of Bodies 3 for not to queftion
how much Opacous Corpufcles may abound

even in thofe Bodies we call ‘Diaphanous, it

{eems plain that of Opacous Bodies we do

indeed (e little elfe than the Superficies; for

if we found the beams ot Light that rebound
from the Qbjedito the Eye, to pierce deep
into the Colour’dbody, we fhould notjudge
it Opacous, but either Tranflucid, orat Jealk
Semi-diaphanouss and though the Schools
feem to teach us that Colour is a Penetrative
Quality, that reachesto the Innermolt parts
of the Objelt, asif a piece of Sealing-wax
be broken into never {o many pieces, ‘the Ins
ternal fragmentsiwill be as Red as the Exter-
nal furface did appear, yetthatis but'a Pars
ticular Example that will not ‘overthrow.
the Realon lately offer’d , ! efpecially 'fince
I canalledge other Examples of a contrary
Import, and 'two lor three Negative ' ln-
(tances are [ufficient to overthrow the Ge-
nerality of a Pofitive Rule, efpccially if that
bebuilt but upon One or a Few Examples,
Not (then) to mention Cherries, Plums,
and I know pot-how many other Baodies,
wherein the ¢kin is of one Colour, and
what it hides of another; I fhall name a
couple “of ‘Inftances drawn from the Co-
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glofhe Surface of the melted matter, to be
adorn’d with a ' very glorious Colour,
which being as Tranfitory as Delightful,
did almoft immediately give place to ano-
ther vivid Colour, and that was as quickly
fucceeded by a' third, and this as it weré
chas'd’ away by a fourth, and fo thefe won-
derfully vivid Colours fucceflively appear'd
aod vanifh'd (yet the fame now and then
appearing the fecond time) till the Me-
tal cealing to be hot epough to afford any
longer this pleafing Spectacle , “the” Co-
lours that chané¢'d ‘to -adbrp ‘the Surface,
whety the Lead thus began’to’ cool, re-
rain'd uponit 3 but were’ fo Superheial,

that ‘how little foever ‘we fcrap'd off the . |

Surface of the Lead, we 'did' infich places
fcrape off allthe Colour, ‘and difcoveronly
that: which is natural to ‘the’ Metal & felf;;
which récéiving its adventitious Colours,
only when the heat was very lntenfe, and
in that part Which was expos'd to the cam-
paratively very 'cold Air, (which by other
Experim<nts {eems to abound with fubril
Saline " parts,
working upon Lead fo difpos’ds ) Thefg
things 1 fay, togethes with my obferviog
thatwhatever parts of the (o ftrongly mel-
ted Lead were ckpos'd 4 while to the Air,
turn’d into & kind of $eum or Licharge,
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(26)
other Reafon, I leave you i to. exas
mine. § 4
[ Blew, Tellow, Purple , Blews Green,
Purple, *Blew, Yellow, Reds Furple,
Blew, Yellow and Blew, Tellow, Blew,
Pyrple, Green mixty Tellow, Red,
Blew | Green, Tellow, Red, Purple,
GFEE'_H.] B

3. The' Atomiits of Old, and fome
Learned men of late, have attempted ta
explicate the variety of  Colours in' Opa-
¢ous bodies ‘from ‘the various Figures of

their Supetficial parts 3 the attempt is In- |

genious, and the Doltrine feems: partly
True, butlconfes I think there: are divers
other things that muft be taken inas con-

current to produce’ thofe differing forfs: of |
Afperity , ‘whereon the Colours of Opa-
cous bodies feem to depend. To declare |

isa licele, we muft afflume, that the Sur- |
faces of all fuch Bodies, how Smooth or |

polite foever they may appear to. our Dull

Sight and Touch , are exatly {mooth only |
in a popular, orat moftin a Phyfical {enfe,

but notina (trit and rigid fenfe.

- 6. This, excellent Microfzopes fhew us
in many Bodies, that {eem Smooth to our
naked Eyess and this not only as to the
lictle Hillocks or Protuberancies that {well

above |
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- ximents, though we muft not now ftay to

( 28) :
fcarce fenfible part of the Phyfical fupet=
ficies, though the naked Eye fees no fuch
matter. And as Excellent AMicrofcopes fhew
us this Ruggednefs in many 'Bodies- that
pafs for Smooth, fo there are divers Expe-

urge them, which feem to perfwade us of

the fame thing as to the relt of fuch Bodies ;
as we are now treating ofs So, that there d
13 no fenGble part of an Opacous body, ;:
that may not be conceiv'd to be madeup |,

of a multitude of fingly infenfible Corpuf-
¢les, but in the giving thefe Surfaces that
difpofition, which males them alter the
Light that reflets thence tothe: Eye aften
the manner requifite to make the Objeck
appear Green, Blew, &c. the Figures of
thele Particles have a great, but not the
only (troak. 'Tis true indeed that the pro-
tuberant Particles may be of very great
variety of Figures, Sphazrical, Elljptical,
Conical, Cylindrical , Polyedrical, and
fome very irregular 5 and that according to,
the Nature of thefe, and the fituation of
the Eucid body, the Light myft be vari-
oufly affeGted , after one maoner from
Surfaces (I now fpeak of Phyfical Sur-
faces ) confifting of Sphrical, and io ano-
ther from thofe that are made up of Co-
ical or Cylindrical Corpufcles; fome
e Vet being
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Froth): does then exbibit a very ihanifel¥
White Colour, to which thefe laft namd
Seerbe Difeare  CoDditions  of - the ~Bubbles
of the Natwre of do as well as their Convex
g}’;’:g:ﬁ and  fioure contribute ) and that
p —~ 7" ., . for Reafons to be mention'd
é anon. Befides, it is not neceffary that the

| Superficial particles that exhibit one Cos«

| lour, fhould be all of them Round, or all

é"_l Conical , or all of any one Shape, . buo

|

& mingled on the Surface of the Opacous
Body, as when the Corpufcles that make
a Blew Colour, and thofe thatmake a Yel-
~ low, come to be accurately and skilfally

’ mix’d,they make up a Green, which though
By [ it feem one fimple Colour, yet:in this cafe
A ] appears to be made by Corpulcles of very

e

Rl differing Kinds, duly commix'd. , Moreo-
= f A ver, the Figure and Bignefs of the lieele
§ | Depreflions, Cavities; Furrows or Pores

intercepted betwixt thele protuberant Cor-
pufcles, are as well to be confider’d as the
Sizes and Shapes of the Corpulfcles thems
felves : For we may conceive the Phyfical
{uperficies of a Body, where (as we faid
its Colour does asit were refide, to becut
Trapfveifly by a Mathematical  plaio;
which you khow is conceiv’'d to be without

any Depth or Thicknefi 4t ail;.and thetias

fome

Corpulfcles of differing Figures, may be
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éxamples  drawn. from Bodies and Shia-
dows far more Grofs, than thofe miouté
Protiiberances and fhady Pores on which
in moft cafes the Colour of a Body as 'tis
an Ioherent Quality or Difpofition of its
Surface, feems to depend. For fometimes
I employ fuch Examples, rather todeclare
fny Meaning, than prove tny Conjecture 3
things, whom their Smallnefs makes In-
fenfible, being better reprefented to the
Imagination by fuch familiar Objelts, as
being like them enough in other refpelts;
are of 4 Vifible bulk. .And next, though
the Beams of Light are fuch fubtil Bodies |
that io refpcét of them, even Surfices that
are fenfibly Smooth, are not exactly fo, but
have theirown degree of Roughnefs, con-
filting of little Protuberances and De-
preflions 3 and though codfequently fuch
Inequalities may fufficeto give Bodies dif-

fering Colours, as we fee in Marble that |

appears White or Black, or Red or Blew;
even when the moft carefully Polifh'd §
yet ‘tis plain by the late loftance of Red
Marble; and thaoy others, that even bigget
Ptotuberances and greater Shades may
likewife fo Diverfific the Roughnefs of a
Bodies Superficies; #s marifeltly to con-
cur fo the varying of its Colour, whereby
fuch Examples appeat to be proper enought

tg
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the Lateral and Strawy parts, than do the
reft. Andfo, when Dogs are fo angry,
as to Erett the Hairs upon their Necks,
and upon fome other parts of their Bodies,
thofe Parts feem to acquire a Colour

vary'd from that which the fame Hairs |

made, whenin theirufual Poftarethey did | «

far more ftoop. And that the Order | §i

wherein the Superficial Corpufcles are {fu

Rang'd, is not to be neglected, we may |l

Eucl‘s by turning of Water into Froth, the §jy

eating of Glafs,and the fcraping of Horns, §u

in which cafes the Corpufcles that were {4

1 before fo marfhall'd as to bePerfpicuous, Ji
W do by the troubling of that Order become Jy|
) 1##' Difpos'd to terminate and reflet more {0
AR % Light, and thereby to appear Whitith. ¥4
A | And there are other ways in which the J§
p Order of the Protuberant parts, in refe= §

4 rence tothe Eye, may much contribute to {§
‘theappearing of a particular Colour; for ¥4

I have oftenobferv’d , that when Peafeare §§
‘planted, or fetin Parallel Lines, and are

Shot up about half a Foot above the fur- | h
fice of the Ground, by looking on the F,?
Ficld or Plot of Ground from thatpart [
towards which: the Parallel Lines tended, |[(
the greater part of the Ground by far {j
would appear of itsown dirty Colour, but {5
if' I luuius upon it Tranfverfly, the Plot iy

would |

L !
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confiderable, as to the Colour of the Su;
perficies they compofe, upon thisaccount,
that fometimes more, fometimes fewer of
the Sides difpos'd to exhibit fucha Colour
may by this means become or contipue i !
more Obverted to the Eye than the reft, }f W
and compofe a Phyfical Surface, that will |
be more or lefs fenfibly interrupted 5 As, to §f #¥
explain my meaning, by propofing a grofs
Example, I remember, that in fome forts
of Leavy Plantsthick fet by one another,
the two fides of whofe Leaves were of
fomewhat differing Colours, there would
be a notable Difparity as to Colour, if yous
look'd upon them both when the Leaves§ji
being at Reft had their upper and coms
monly expos’d fides Obverted to the Eye g
and when a breath’ of Wind paffing tho<
row them , made great Numbers of thejjju
ufially Hidden fides of the Leayes become Whe
cnnfpicuous.' And though the Little Bo i
dies,we were lately fpeaking of,may Singlyl| &
and Apart: feem almoft Colourlefs, ' yeg|] T¢
when Many of them are plac'd by oneanod} i
ther, fo near, that the Eye does not eafilyl St
«difcern an Interruption, within.a fenfible Gn
Apace, they may exhibit a Colours as we| ud
{cethat though a Slendereft Thrid of Dy'd|
. . 9ilk da’s, whilft look'd on Single, feem ais| G
moft quite Devoyd of Rednefs, (for In8i i
A A ftance )i .

iy Py s )y
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naked Eye appear’d to be BRed, T could
plainly fee, thac in that Pofition, the Red
thrids were Confpicuous, and reflefted a
vivid Light 5 and though I could alfo per-
ceive, that there were Greenones, yet by
reafon of their difadvantagious Pofition in
the Phyfical Surface of the Taffity,they were
in part hid by the more Protuberant Thrids
of the other Colours and for the fame
caufle, the Refleftion from as much of
the Greenas was difcover'd, was compa-
ratively but Dim and Faint. And if]
on the contrary, Tlook'd through the a4-
¢rofcope upon any part that appear’d Green,
I could plainly fee that the red thrids were
lefs fully expos'd to the Eye, and obfcur'd
by the Green ones, which therefore made
up the Predominant €olour. ' And by ob-
ferving the Texturé of the Silken Stuff, [
could eafily fo expofe the Thrids either of
the one Colour or of the other to my Eye,
as at pleafure ta exhibit an apparition of
Red or Green, or make thofe Colours
fucceed one another : Sothat, when! ob-
ferv'd their Succefiion by the help of the

G'afs, 1could mark how the Predominant |

Colour did asit were ftartout, when the
Thrids that exhibited it came to be advan«
tagioufly plac'd; ‘Aod by making little
Folds inthe Scuff aftey a certain anner,

the !

of
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the Sides that met and terminated in thofe
Folds, would appear tothe naked Eye,one
of them Red, and the other Green. When
1 Thrids of more than two differing Co-
lours chance to be Interwoven , therefult-
ing changeablenefs of the Taffity may be
alfo fomewhat different. But I chufe to
Five an Inftance in the Stuff I have been

king of, becaufe the mixture being
more Simple,the way whereby the Chaoge-
| ablenefs is produc’d, may bethe more eafl-,
ly apprehended : and though Reafon alone
might readily enough lead a confidering
Man to guefs at the Explication, in cale
he knew how changeable Taflities are
made : yet I thought it notimpertinent to
mention it, becaufe both Scholars and
| Gentlemen are wont to look upon the In-

quiry into Manufaltures, as a Mechanick

"¢} employment , and confequently below

them; and becaufe alfo with fuch a afz-
crofcope as I have been mentioning, the
difcovery is as well pleafantas fatisfaltory,
and may afford Hints of the Solution of
other Phemomena of Colours. Andit were
| notamifs, thatfome diligent enquiry were
made, whether the Microfcope would give
us an acconnt of the Variablenefs of Co-
| lour, thatisfo Confpicuous and fo Delight-

ful in Mother of Pearl, in Opals, and fome

e Dy othe
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other refembling Bodies: For thoygh I
remember I did formerly attempt fome-
thing "of ‘that Kind ( fruitlelly enough)
upon Mother of Pearl, yet not having then
the advantage of my 'belt Microfcope, nor
fome Conveniences that might have been
- wifh’d, Tleave it to you, who have better
Eyes, to'try ‘what you can do further;
fince "cwill be Some difcovery to find, that,
it this ‘cife the belt Eyes and Microfcopes
themielves can make Nowe.

10. I confefs, Pyrophilus, that a great
part of what | have dcliver'd, (orpropos’d
rather ) concerning the differing forms of
Afperity in Bodies, by which Differences
the incident Light either comestobe Re-
fleCted with ‘more or lefs of Shade, and
with that Shade more or'lefs Interrugted,
or elfe happens to be alfo otherwife Mo-
dify'd or Troubld, 1s but Cenjectural: But

J am not fure, that if it were' not for the o

dulnefs of our Senfes, either thefe or fome
other Notions of Kin to them, might be
better countenanc’'dy for | am apt tofu-
fpect,that if we were fharp-fighted enough,
or had fuch perfe Microfcepes, as | fear are
more-to be wilh'd than' hop'd for, our
promoted Senfe: might difcernin the Phy-
fical Syrfaces of Bodies, both a great many
Jatent Ruggednefles; end the particular

i ' 91Zcs,
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havefaid of the Poffibility , ( for I fpeak
of no more ) of difcerning the differing
forms of Afperity in the Surfaces of Bodies
of feveral Colours, 1Yl here fet down a
Memorable particular that chanc’d to come
to my Knowledge, fince I writ a good part
of this Effay 5 and it is this. Meeting

cafually the other Day . with

® Since fir bis. the defervedly Famous * Dr.
e iy J- Finch, Extraordinavy Awa
alty Gracd.  #omift to that Great Patron
b bis Maiefly.  of the Virtuoff, the now Great
with the Ho= D k f- T d -

aaur of Knight- - DuKe of qﬁ'm],.an enqui-
kood. ring of this Ingenious Perfon,

what might be the chicf Ra-
rity he had feen in his late return out of
Iialy into England , he told me, it was a
Man at Macfiricht in the Low-Countrys,
who at certain times can difcern and diftin-
guifh Colowrs by the Touch With his Fingers,
You'l eafily Conclude, that this is far
more {trange, than what Ipropos'd but as

ot Impoffible 5 fince the Senfe of the Retina

feeming to be much more Tender and quick
than that of thofe Grofler Filaments,
Nerves or Membranes of our Fingers,
wherewith we ule to handle Grofs and Hard
Bodies, it(eems fcarce credible, that any
Accuftomance, or Diet, or peculiarity of
Conftitution, thould ¢gable a Manto di-

B A
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having been inform'd at Dtretch#,that there |

Lived one at fome Miles diftance from Ade-
eftricht, ' who could diftinguifh Colours by

the Touch, when he came to the la{t nam’'d’

Town, he fent a Meflenger for him, and |

having Examin’d him, was tuldupﬁn in-

qmry thefe Particulars :
That the Man"s name was Jobn Vernm aa-
fén at that time about 33 Years of Ages

that when he was but two years Old, hei |

had the Small Pox, which rendred him ab-

folutely Blind : “That at this prefent heisap | U

Organist, and ferves hat Office ina pub-. |

hick Quire.

That the Doltor dlfcoulfng wn'.h hlm
over Night, the Blind man affirm’d, that

he could diftinguifh Colours by the Touch;

but that he could not do it, unlefs he were '

Fafting 5 Any quantity of Drink taking

from him thatExquifitenefs of Touch,which

is requifite to fo Nice a Senfation.

‘That hereupon the Doltor prnwded a-

gainft the next Morning feven pieces of |
Ribbon, of thefe feven Colours, Black,
White, Red, Blew, Green, Yellnw, and
Gray, but as for mingled Colours, this
Vermaafer would not undertake to difcern
them, thoughif offer'd, he would tell that
they were Mix'd.

That to difcern, the Colour of the Rib-

bun,
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or unequal ofall Calours, and fo like, that
‘tis very hard to diftinguith them, but
Black is the moft Rough of the two, Green
is hext in Afperity, Gray next to Green i

Afperity, Yellow is the fifthin degree of

Afperity, Red and Blew are fo like, that
theyare ashard to diftioguifh as Black and
White, but Red is fomewhat more Afpe-
rous than Blew, {0 that Red has the fixcH
place, and Blew the feventhin Afperity. |

12. Tothefe Informations the Obliging
Doctor was pleas’d to add the welcorie
prefent of three of thofe very pieces of Rili-
bon, whofe Colours in his prefence the
Blind man bad diftinguifhed, pronouncing
the one Gray, the other Red, and the third
Green,which Ikeep by me as Rarities, and
therather, becaufe he featr’d the felt were
mifcarry'd, _ e WL SR ,

13. Beforelfawche Notes that afforded
me the precedent Narrative, [ confefs I
fulpected this man might Have thus diferis
mioated Colours, rather by the Smell tha
by the Touch ;' for fome of the Iigredis
ents imployed by Dyers to Colout things,
have Scents, thatare not {0 Languid, not
fo'tiear of Kin ; but that I thoughe it not irti-

‘poffible that'a ‘very Critical Nofe tighé

diftioguifh them, ‘and this I'the rather fuf-
dy tha thé Ribs
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(48) s
diltinguifh’d Colaurs not only by the De-
grees of Afperity in'the Bodies offer'd to
him, but by Forzs of it,though this (latter)
would perhaps have been very difficalt for
him to make an Intelligible: mention of.be-
caufe thofe Minute difparities’ having not
been taken notice of by men for wantof
touch as exquilite as our Blind 'Mans " aré
things he could not have lotelligibly ex-
preferd, which will edfily feem probable, if
you confider, that under the name of Sharp,
and Sweet, and Sour, thereare abundance
of; asit were, immediate peculiar Relifhes
or Tafls in differing forts of ‘Wine, ‘which
though Critical and Experienc’d Palats can
eafily difcern themfélves,cannot makethem
be underftood by others; fuch Minute dif-
ferences not having hitherto any Diftinét
pames affign’'d them. And it feems thatthere
was fomething in the Forms of Afperity that
was requifite to the Diftinttion of Colours,
befides the Degree of it, fince he foundit
{o difficult to diftinguith Black and White
from one another, though not from other
Colours. For I might urge thathe feems not
¢confonant to himfelf about the Red, which
as'you have feen in one place, he reprefents
as fomewhat more Afperous thanthe Blew;
and in another,” very Smooth ¢ Butbecaufe
he'fpeaks of this Smoothnefs inf that place,’| &
OTHALS 1+ where
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(50)
Particles of Black Bodies, as if there were
Wyres I know not how many times {len-
derer than a Hair » whether you fuppofe
them to be Figur'd like Needles, or Cy-
lindrically, like the Hairsof a Brufh, with
Hemifpherical ( or at leaft Convex)
Tops, they will be fo very Slender, and
confequently the Points both of the one
fort and the other fo very Sharp, that even
an exquifite Touch will be able to diftin-
guithno greater difference between them,
than that which our Blind man allow'd,
when comparing Black and White Bodies,
he faid, that the latter was the lefs Rough
of the two. Nor is every Kind of Rough-
nefs, though fenfible enough, Inconfiftent
with Whitenefs, there being Cales, where-
in the Phyfical Superficies of aBody is
made by the fame Operation both Rowugh
and white 5 as when the Level Surface of
clear Water being by agitation Afperated
with a multitude of Unequal Bubbles, do’s
thereby acquire a Whitenefs; and as a
Smooth piece of Glafs, by being Scratch’d
with a Diamond, do's in the Afperated
part of its Surface difclofe the fame Co-
lour. But more (perchance) of this elfe-

where.
15. And
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be confider’d about the Opacity of the
Corpufcles of Black Pigments, and the
Comparative Diaphanéity of thofe of many
White Bodies, apply’d to our prefent
Cale 5 and proceed, to reprefent, That
the newly mention’d Exiguity and Shaje
of theextant Particles being fuppos'd, it
7ill then be confiderable what we lately
ut Hinted, (and therefore muft now fome-
‘what Explain) That the Depth of the little
Cavities, intercepted between the extant
‘Particles, without being fo much greater
10 Black Bodies thanin White ones, as to
be perceptibly o to the Grofs Organsof
Touch, may be very much greater in refe-
rence to their Difpofition of Refleting
the imaginary fubtile beams of Light. For
in Black Bodies, thofe Little intercepted
Cavities, and other Depreflions, may be (o
Figur’d, (o Narrow and fo Deep, that the
incident Beams of Light, whichthe more
extant Parts of the Phyfical Superficies are
difpos'd to Reflett inwards, may be De-
tain'd there, and prove unable to Emerge 3
whillt in a White Body, the Slender lEara
ticles maynot only by their Figure be fic-
ted to Reflect the Light copioufly ouc-
wards, but the intercepted Cavities being
not Deep, nor perhaps very Narrow, the
bottoms of them may I:E (o conftituted,as Lu
K . 2 e
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be fit to Reflet outwards much of the :_'

Light that falls even upon Them3 as you

may poffibly better apprehend, when we |
fhall come to treat of Whitenefs, and |

Blacknefs. In the mean timeit may fuffice,
that you take Notice with me, that the
Blind mans, Relations import no necéffity

of Concluding, that, though, becaufe, ac- |
cording to the Judgment of his Touch, |

Black was the Roughelt, asitis the Dark-

eft of Colours,therefore White, which (ac- |

cording to us) is the Lighteft, fhould be
alfo the Smoothelt : fince 1 obferve, that
he makes Yellow to be two Degrees more
Afperous than Blew, and as much lefs
Afpercus than Green: whereas indeed,
Yellow do's not. only appear to the Eye a
Lighter Colour than Blew, but ( by:iour
fir(t Experiment hereafter to be mengiond )
1c wall appear, that Yellow reflecied much
more Light than Blewyand manifeltly‘more
than Green, ( which' we, need pot much
wonder at, fince in this Colour, and the two
others (Blew and Yellow) 'tis not enlythe
Reflefed Light thatis to be confidered, fince
to producc both thefe , Refradfion feems to
Intervene,which by its Varieties may much
alter the Cafe¢) which both ifeems to
{trengthen the Conjetture [ was formerly
propofing, that there was fomething elfe

in
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(53) i

in the Kinds of Afperity, aswell as in the
Degrees of it, which enabled our Blind
man to Difcriminate Colours, and do’s at
leaft fhow, that we cannot in all Cafes
from the bare Difference in the Degrees
of Alfperity betwixt Colours, fafely con-
clude, that the Rougher of any two always
Reflects the leaft Light,

16. But this notwithftanding, (" Pyro-

philus) and whatever Curiofity I may

have had to move fome Queltions to our

Sagacious Blind mans yet thus much I

think you will admit us to bhave gain’d by
his Tefltimony, that fince many Colours
may be felt with the Circumftances above
related, the Surfaces of fuch Coloured Bo-
dies mult certainly have differing Degrees,
and in all probability have differing Forms
or Kinds of Aflperity belonging to them,
whichis all the Ul that-my prefent attempt
obliges me to make of the Hiltory above
deliver'd, that being fuflicient to prove, thas
Colour do’s much depend upon the Difpo-
fition of the Superficial partsof Bodi ,,1.-;._1
to fhew in general, mhberein ‘tis p .'.‘* bl
that fuch a Difpofition do’s (Ql‘.i}u ally at
leafl ) confift.

17. But to return to what I was {aying

before 1 began to make mention of our

bllnd Qrganift, what we have deliver'd
¥ E 3 touch-
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touching the caufes of the feveral Eorms of
Afperity that may Diverfifie the Surfaces
of Colour'd Bodies, may perchance fome-
what affitt us to make fume Conjectures
in the general, at feveral of the ways
whereby ‘tis poffible for the Experiments
hereafter to be mention'd, to produce the
fudden changes of Colours that are wont
to be Confequent upon them 5 for moft of
thele Phenomena being produc'd by the
Intervention of Liquors, aad thefe for the
molt part abounding with very Mioute,
Altive, and Varioufly Figur'd Salioe Cor-
pufcles, Liquors fo Qualify'd may well
enough very Nimbly alter the Texture of
the Body they are employ’'d to Work vpon,
aod (0 may change the form of Afperity,
and thereby make them Remit to the Eye
the Light that falls on them, after another
manner than they did before, and by that
means Vary the Colour, fofar forth as it
depends upon the Texture or Difpofition
of the Scen Parts of the Objz(t 5 which 1
fay, Pyrophilus, that you may not think
1 would abfolutely exclude all other ways
of Modifying the Beamsof Light between
their Parting from the Lucid Body, and
their Reception into the common Sen-
fory. | VR - g%
18. Now there feem to me divers wa'}t;s,_

oy !
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by which we may conceive that Liquors
may Nimbly alterthe Colour of oneano-
ther, and of other Bodies, upon which they
A& but my prefent hafte will allow me
to mention but fome of them, without
Infilting fo much asupon thofe I fhall
name,
19. And firft , the Minute Corpufcles
that compofe a Liquor may eafily infi-
nuate themfelves into thofe Pores of Bo-
dies, whereto their Size and Figure makes
.them Congruous,and thefe Pores they may
either exadly fill, orbut Inadequately,and
in this latter Cafe they will for the moit
part alter the Number and Figure, and al-
ways the Bignefs of the former Pores. And
in what capacity foever thefe Corpuicles
of a Liquor come to be Lodg'd or Har-
bour'd in the Pores that admit them, the
Surface of the Body will for the moft part
have its Afperity alter'd, and the Incident
Light that meets with a Grofier'Liquor
in the lictle Cavities that before contain'd
nothing but Air, or fome yet Subtiler
Fluid, will have its Beams either Re-
fraGed, or Imbib'd, or eife Refletted more
or lefs Interruptedly, than they would be,if
the Body had beeo Unmoiftned, as we fee,
that even fair Water falling on White
Paper, or Lionen, and diyersother Bodies
e eillicd ~ apt
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apt to foak it in, will for fome fuch R ea-
{ons as thofe newly mention'd , immedi-
ately alter the Colour of them , and for
the moft part make it Sadder than that of
the Unwetted Parts of the fame Bodies.
And f{o you mayfee , that when in the
Summer the High-ways are Dry and
Dufty , if there falls ftore of Rain;they
will quickly appear of a much Darker
Colour than they did before; and if a

Drop of Oyl be let fall upon a Sheet of |

White-Paper, that part of it, which by the |

Imbibition of the Liquor acquires 2 greater |
continuity, and fome Tranflparency, will |

appear much Darker than the reft, many
of the Incident Beams of Light being
now Tranlmitted,that otherwife would be
Refletted towards the Beholders Eyes.

20. Secondly, A Liquor may alter the
Colour of a Body by freeing it from thofe
things that hindred it from appearing in
its Genuine Colour 3 and though this may
be faid to be rather a Reftauration of a
Body to ics own Colour,’ or a Rete®ion of
its native Colour, than a change , yet fHill
there Intervenesin it achange of the Co-
lour which.the Body appeard to be of
betore'this Operation., ' And fucha change
a Liquor may work, either by Diflolving,
or Corroding , or by fome fuch way of
carry-
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carryin? off that Mater, which either
Veil’d or Difguis'd the Colour that afrer-
wards appears. Thus we reftore OId
pieces of Dirty Gold to a clean and nitid
Yellow, by putting them into the Fire,and
into Aqua-fortis , which take off the ad-
veatitious Filth that made that pure Metal
look of a Dirty Colour, And there is
alfo, an eafie way to reftore Silver Coyns
to their due Luftre, by fetching off that
which Difcolourd them.” And [ koow a

Chymical Liquor, which I employ'd to

reftore pieces of Cloth fpotted with
Greale to their proper Colour, by Imbi-
bing the Spotted part with this Liquor,
which Incorporating with the Greafe, and
yet being of a very Volatile Nacare, does
ealily carry it away with it {elf. And I
have fometimes try’d, that by Rubbing
upon a good Touch-(tone a certain Azetal-
dine mixture fo Compounded, that the. Im-
preflion it left upon the Stone appear'd of
a very differing Colour from that of Gold,
yet a little of Agus-fortis would in a Trice
make the Golden Colour dif:lofe it (elf,
by Difiolving the other afetalline Corpuf=

(€les that conceal'd thofe of the Gold,which

you know that Menftruum will leave Un-
touch'd.

. 21. Thirdly, A Liquor may alter the
} ' Colour
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dnother Fluid, and that is, by procuring the
Coalition of feveral Particles that before
Jay too Scatter’d and Difpers'd to exhibit
the Colour that afterwards appears. Thus
fometimes when I have had aSolution of
Gold fo Dilated, that I doubted whether
the Liquor had really Imbib’d any true
Gold orno, by pouring in a little Mercury,
Ihave been quickly able to fatisfie my Self,
thatthe Liquor contain'd Gold, that Met-
tal after a licele while Cloathing the Surface
of the &uick-filver, with 2 Thin Film of
its own Lavery. And- chiefly, though not
only by this way of bringing the Minute
parts of Bodies together infuch Numbers
as to make them become Notorious to the
Eye, many of thefe Colours feem to be
Generated which are produc’d by Precipi-
tations, efpecially by fuch as are wont to
be made with fair Water, as when Refi-
nous Gumms diffolv’'d in Spirit of Wine,
arelet fall again, if the Spirit be Copioufly
diluted with that weakning Liquor. And
fo out of the Retify’d and Tranfparent
Butter of Amtimony, by the bare Mixture
of fair Water, there will be plentifully Pre-
cipitated that Milk-whice Subftance, which
by having its Loofer Salts well wafh'd off,
1sturn’d ioto that Medicine, which Vulgar
Coymifts are pleas'dto call Mercurim Vﬁi
23.
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23. A fifth way, by which a Liquor

may change the Colour of a Body, is, by
Diflocating the Parts, and putting them
wut of their former Order into another,
and perhapsalfo altering the Pofture of the
fingle Corpufcles as well as their Order or
Situation in refpet of oneanother. What
certain kinds of Commotion or Difloca-
tion of the Parts of a Body may do to-
wards the Changing its Colour, 1s not on-
ly evident in the Mutations of Colour ob-
fervable'in Quick filver, and {ome other
Concretes long kept'by Chymiftsin a Con-
venient Hear, though in clofe Veflels,
but in the Obvious Degenerationsof Co-
lour, which every Body may take potice of
in Bruis'd Cherries, and other Fruit, by
comparing after a while the Colour of the
Injur’d with that of the Sound part of the
fame Fruit. And that alfo fuch Liquors,
as we have been fpeaking of, may greatly
Difcompofe the Textures of many Bodies,
and thereby alter the Difpofition of their
Superficial parts, the great Commotion
made in Metals, and feveral other Bodies
by Agua-fortis, Oyl of Vitriol, and other
Saline Menitrunms,may eafily perfwade us;
and whatfuch Vary'd Situations of Parts
may do towards the Diverfifying of the
manner of their Refleting the Laght, mg?
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{ be Guefs'd infome Meafure by the Beating

‘of Tranfparent Glafs 1nto a White Pow-
der, but far better by the Experiments Jate-
ly Pointed at, and hereafter  Deliver'd,
as the Producing and Deftroying Colours
by the means of fubtil. Saline Liquors, by
whofe Affufion the Parts of other Liquors
aremanifeltly both Agitated, and likewife
Difpos'd after another manner than they
were before fuch Affufion.  And in fome
Chymical Oyls, as particularly that of
.Lemmon Pills,by barely Shalking the Glafs,
that holds it, into Babbles, that Tranfpofi-
tion of the Parts which is confcquent to the
the Shaking, will fhew youon the Surfaces
of the Bubbles exceeding Orient and Live-
ly Colours, which when the Bubbles re-
lapfeintothe, reft of the Oyl, do immedi-
ately Vanifh.

| 124y 1koow. not, Pyrophilus, whether 1
fhould mention as a Diltio(t way, becaufe

i¢ 15 of .a-fomewhat more General Nature,

that Power, whereby a,Liquor may alter
the Caolour of another h:)d};, by putting
the Parts, of it into Motion; For though

poflibly,the Motion fo.produc’d, does, as
fuch, feldom fuddenly change the Colour

of the Body: whole Varts are. Agitated,

.yet this feems to Be oneof the mott Ge-
,neral, however not immediate Caufes of

* .
10
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the Quick change of Colours in Bodies,
For the Parts being putinto Motion by the
adventitious Liquor, divers of them that
were before United, may become thereby
Disjoyn'd, and when that Motion ceafes
or decays, othersof them may Stick roge-

ther, and thatin a new Order, by which | »

means the Motion may fometimes produce § o
Permanent Changes of Colours, as in the § i
Experiment you will meet with hereafter, §

of prefently turning a Snowy White Jd

Body into a Yellow, by the bare Affufion ju

i of fair Water, which probably fo Dil- §&
LS folves the Saline Corpufcles that remain’d Ju.
i inthe Calx, and fets them at Liberty to |
A& upon gne another, and the Metal, far fn

more Powerfully than the Water without §k

the Affiltance of fuch Saline Corpulcles Il

could do. And though you rub Blew §&

vitriol, how Venereal and Unfophifticated ¥

foever it be, upon the Whetted Bladeof a |

Knife, it will not impart to thelron its § §

Latent Colour 3 but if you moilten the #z- § {

triol with your Spittle, or common Water, |

the Particles of the Liquor disjoyniog thofe |

of the ¥itriol,and thereby giving them the }

Various Agitation requifite to Fluid Bo- Jy

dies, the Metalline Cgrpuicles of thethus ¥

Difiolv'd #itriol will' lodge themfelves Jg,

in Thropgs in the Small and Congruous f

Pores
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(63) |
Pores of the Iron they are Rubb:d on,and
fo give the Surface of it the Genuine Co-
lour of the Copper.

25, There remains yet a way , Pyrophi-
Iss, to be mention’d, by which a Liquor
may alter the Colour of another Body,
an} thisfeems the moft important of all ,be-
caufe though it be named but as One, yet
it may indeed comprehend Many, and
thatis, by Aflociating the Saline Corpufs
cles, or any other fort of the more Rigid
ones of the Liquor, with the Particles of
the Body thatit is employ’d to work np=
on. For thefe Adventitious Corpulfcles
Affociating themfelves with the Protubes
rant Particles of the Surface of a Co-
lour'd Body, muft neceflarily alter theit
Bignefs, and will moft commonly alter their
Shape. Aond how much the Colours of
Bodies depend upon the Bulk and Figure
of their Superficial Particles, -you may
Guefs by this, thateminent ancient Philo-
bers , and divers Modersns, have thought
that all Colours might in a general way
be made out by thefe two 53 wholfe being
Diverfify'd, will in cutr Cafe be attended
with thefe two Circumftances, the One,
that the Protuberant Particles being In-
creas’'d in Bulk, they will oftentimes be
Vary'd as to the Clofenefs or Laxit);] of
§ gtheir
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their Order , fewer of them being con-
taip’d within the fame Scnfible ( though
Minute ) fpace than before 5 or elfeby ap-
proaching to oue another , . they mufk
Strhiten the Pores, and it may be too,

they will by their. manner of Aflociating | D
them(elves with the Protuberant Particles; 3§ 4l
intercept new Pores. . Andthis invites me f ¢
to conlider farther , that the Adventii- § i
ous Corpulcles, I have been fpeaking of, |§ iy
may-likewile produce a great Change as Gy
well inthe little Cavities or Porgs as in the §4
Protuberances of :a Colonr'd Body s for i i
befides what we have jult now taken notice i i
of; they may by Lodging themfelves in '} 4
i thofe little Cavities, fill them up, and it 5
L may well happen, that they may not only 4 g
fill the Pores they Infinuate themfelves 10~ 4 5
} i . - -
R to, but likewife have their Upper parts
‘ extant above thems and partly by thefe § §i
new Protuberances,partly by Increafing the 4 iy
Bulk. of the former, thele Extraneous § 1|
Corpufcles may much alter the Number °f J
and Bigpefs of the Surfaces Pores, chang-34 R
ing the Old and Intercepting new ones. i f
And thep tis Odds, but the Order of the {p
Little Extancies, and confequently that of )
the Little Depreffions in point of Situation | ke
will be alter’d likewife - asif you diffolve HH
nick-flver in fome kind of dqua-fort#s, fh

the
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Liquor, ‘with'the differingly Figui'd Paré
ticles of Stable Bodies, divers ways Afpe-
rate the differingly Difpos'd Surfaces,and |
fo Diverfifie’ the Colour of thofe Bodies. | ol
Atd you'l ‘eafily believe , that in many
¢hunges of Colour, that happen upon the
Diffolutions of Metals,and Precipitations
made with Oyl of Tertdr, and the like
Fix'd Salts, “there may Trtervene a Coa-
licion of Saline Corpufcles with the Par-
ticles of the Body diffolv'd or precipitated,
if you examhine how much the Vitriol of 2
Metal may be heavier thin the Metalline
part of it alone; upon’ the Seore of thé
Saline parts Concoagulated therewith, and,
that in feveral Precipitations the weight of
the Calx does for the fame Réafon mich
exceed that of the Metal, when it was firft
put in to be Diffolv’d. ' RIS E
26 Buty Pyrophilis, to confider thef
Muters more particularly would'be to
forget that I declar'dagain(t Adventuring,
at lea(t for this time, at particular Theories
of Colours, and that "accordingly “you
may jultly expe from me rather Experi:
ments than Speculationss and therefore I-
(hall Difmifs this Subjet of the Forms of
Superficial Afperity in Colour'd’ Bodies,
as foon'as I fhall but have nam’d to you
by way of Supplement to what we have
| hitherto
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fification ), fhould be fitted t6Chang
Gengrate no-finall fofe of Differing Co-
logesy o i 4iody 42d T 2 AT AR _

courflingof the' Alperity.of Bodies confider’d
the jittle Protuberances of other Superficial
particles which make up that Roughnefs;‘as
if we toek it for granted, thatthey muft be
perfectly Opacouns and Idpénetrable by the
Beams of Light, and fo,  mult coneribute to

(63)

eiot

| :7?-Hi.'?heﬂ¢§idl’}fﬂpbﬂw; wi have indif |

P

the Variety of Colours as they terminate
more or lefs Lighty dud reflet ic tothe Eye

mix'd with more! or- lefs of ‘this or. thus

mingl'd Shades. .1 Buti to deal Ingenuoufly
with you, Pyrophilus; before 1 proceed ‘aby
further;” I muft mot  conceal: from you,
that 1. bave 'aften. thoughe vit' worth.ca
Serious Enquiry, - whethepor no Parti-
cles of Mattery each of them:fingly In-
{enfible, apd therefore' Smallienough tobe
‘capable -of beioj fuch Minuse Particlesyas
the Atomists bothof old and:of late’ have
(not ablurdly)) icalled Corpufcula Coloris,
may. notyet confift each of them of divers
yet  Mipurer Particles, betwixt which we
-may ‘conceive, little ; Commifiures. where
they adhere.to onelanother, and, however, |
may not be Porous enough to be;at leaftin |
fome degree, pervious to the unimaginably
fubtil Corpufcles that makeup the beams of |

Light,
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Beays: thag enterd the Little hﬂln,
the Darkoels having its Pupil umc En-
larg'd, Icould difcern that thefe Motes as
foon asthey came within the compafs of the
Luminous, whether Cylindér of !uvcrtcd
Cone,if [ may focall itythat was made u b_',r
the um.lnudtd Beams of the Sun,did in cers
tain pofitions : appear adorn'd with very vis
vid Colours,like thofe of the Pc.am bow, og
rather like thuﬁc of very Minute, but fpark-
ling fragmtms of Diamonds y apd as foon7as
the  continuance of their; Motion had
bmu ht them to an Inconvenient pofition
in relerenccm the Lighrand the Eye, they
wereonly vifible without Darting any liyes
ly. Colours as before § which feems to argue
¢ 1a¢ thefe little Motes, or minute Fragmients
of feveral fmts of bodies reputed Opacous,
and only crufnbled as to their Exterior and
Loofer parts mto Duft,did not barely reflecy
the B:ams that fell upon them, but remit
them to the Eye Refralted too. We may al-
fo obferve, that ff:vfral Bodies,(as well fome
ofa Vtgcrabif:, as.pthers of an Animal na-
ture) whichare wont to pafs for OPacous, _
appear in great part tranfparent, when't a-m& |
are reduc’d oto thin parts, and held a
a pow ::rful Light Thls I bavienot wl ta=
km potice ofin. plf:ces of Ivory reducd bu,
into thick Leays,asalloin q:vtrg cnnﬁdﬂt:-
| (-
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one of thefe be Dextrolifly {plit ints the
thinnelt Leaves’tis made up of, it will yield
fuch a number of themy s {carce any thing |
but Expericoce;: could thave perfwaded i
me3 and thele Leaves will afford the molt
Tranfparent (ort of confiltent Bodies, thae, |
forought I have obferv'd, are yet knowny |
and a [ingle Leaf or Plate will | be fo far |
from being Opacous that "twill fcarte be {6 |
much as Vifible, And multitudes of Bodies |
thereare, whofe Fragments feem Opacous
ta the naked Eye, whichyer, when I haye
ibcluded them in good Microfcopesappear’d
Tranlparent 5 but, Pyrophilus, on theiother: |
fide I am not yee fure that there areno Bos
dies, whofe. Mintite Parcicles even in fuch a
Microfeope as that of inine,which [ was lates
ly mentioning,will not appear Diaphanous.
For having confider’d Mercury Precipitated
per fe, the little Granules that made up the
powder, Jookl: like little | fragments ‘of
Coral behéld by ithe naked Eye ac i Dis
(tance (for very Near av hand Coral! will
lometimes, efpecially if it be Good, thew
fome Traniparencyy) Filipgs Likewife of Steel
and Copper, though in an excellent Micro-
Jeope,and a faiv Day,they (how’d like pretty
Big: Fragmeats of ¢hofe Metals, and +had
confiderable ‘Brightuefs ‘on fome ‘of ‘their:
‘urfaces, yerd whs not fatisfid; that 1 pery
- ceivd
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gualify'd to exhibit fuch various apd lively i
%nburs as thofe of the Rain-bow, and of §i
ml‘il}’d Glafles. 3 ﬁ':'_ru
28.By what has been hitherto difcours’dy
Fyraphilus, we may beafiifted to judge of
shat famousControverfie which wasof Old
difputed betwixt the Epicuresns and othep
Atomifls on the onefide, and molt other
Philofopbers onthe other fide. ~ The formey
denying Bodies to be Colound in the
Dark, and the Latter making Colourto
be an Inherent quality, as well as Figure,
Hardnefs, Weight, orthelike. Forthough
this Controverfie be Reviv'd , and hotly
Agitated among the Afoderns, yet 1 doubt
ther it be in not great part a Nominal
difputes and therefore let us, according ta
the Doftrine formerly deliver’d, diltin-
guifh the Acceptionsof theword Colour,
and fay, ‘that if it be taken inthe StriCter
Senfe, the Epicureans feem to be in the
Rights for if Colour beindeed, though nog
according to them, but Light Modify'd,
how can we conceive that it can Subfift in
the Dark, that is, where it muft be fuppos'd
there is no Light 5 but on the other fide, if
Colour be confider'd as a certain Conftant
Difpofition of the Superficial parts of the
Qbject to trouble the Light they Reflef
after fuch’'and fuch a Determipate @apn;g,
‘ | ' ol thug
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this Conftant, and if [may fofpeak, Mo-

‘of difying difpofition perfevering in the Ob-

ject, whether it be Shin’d upon or no, there
feems no juft reafon to deny, but thatin
this Senfe, Bodies retain their Colour as
well inthe Night as Day; or, to fpeak a
Jittle otherwife, it may be faid, that'Bodics
are Potentially Colour'd in the Dark, and
Actually in the Light. ' But of this Mattep
difcourfing fiore fully elfewhere, as "t182
difficuley that concerns Qualities in general,
I thall forbear to iofift onit here,

" i - B
1-—— " g ———
] -

CHAP. 1V.

1. )F greater Moment in the Tovefti-
N gation of the Nature of Cotours

the Controverfie, Whether thofe of the

in-bow, and thofe that are often feen in
Clouds, before the Rifing, or after the
Setting of the Sun 3 andin a word, Whe-
ther thofe other Colours, that are wont to
be ‘calld Emphatical, ought or oughtnot
to be accounted True Colours. I need not
tell you thatthe Negativeis the Common
Qpinion, ‘efpecially in the'Schools, as may
appear by that Vulgar diftinftion of Co-
lours, wherebythefe under Confideration
argterm’d Apparent, by way of Oppofition
" . ’ m

:

‘|

:
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to thofe that in theother Meniber of the
Diftinétion are call'd True or Genuine, |
This Queltion I 2y feems to me of Impor-
tance; upon this Account, that it being
commonly , Granted, (or. however,. eafie |
enough. ro be, provid ). that 'Emphatical
Coloursare Light.it felf modify’'d by Re:
fractions chiefly, with a concurrence fome-
times s of Refletions, and ., perhaps, fome

other Accidents depending.on thefe twos |

if thefe, Emph_a.t,iml Colours be refolv'dito |
be Genuine, .it will, feem confequent, that
Colours, or at lealt divers of them, are
but-Diverfify’'d Light, and not fiich Real
and Inherent qualitigs as thgy are common-

ly thought to be.
2. Now, fince we are wont.to efteem
the Ecchogs and . other  Sounds, of . Bodies,
to be Tryue Sounds, all their, Odours tobe
True Odours, and (to be fhort) fince we
judge other Senfible Qualities to be True
ones, becaufe they are the proper Objetts
of fome or.other of our Senfes, I fee not
why Emphatical Colours, beiogthe proper
:.m‘cly peculiar Objects of the Organ of Sight,
and capable to Affet it as Trulyand as
Powerfully as other, Colours, fhould be re-
puted butImaginary ones, ;0 oo
_And if we have (which perchance you'l
ﬂ“owj—..fqr.m#rly FYacd- o\t l¥hen
% vk , the
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. the word is taken inits more 'Fro er ﬁ-ﬂﬁ)
to be but ‘Madify‘d Lij ht‘,!‘?hel-e will be
+ Hmall Reafonto’ cﬁ}? theft t6'be h"llc Co-

. Houfs, ‘which’ more manife{t] than othefs

.j] difclofe themfelvesi'to bb?r duc:d B}" ql
: fé‘tﬁﬂcatiuns of the Lighe" :
153, There 15'1 deed takf: notite’ &"i
!Mercncc beewikt thefeA drent cchi’dé‘t
and thofe that aré wontfo b bé cltecinid Gen
puine, as to the Dy raciot, ﬁ?hlch has’ ?ﬁ-
dm:‘d fome 'Eéartied Men t6°¢4ll t’he ﬁ:armer
yather Evanid than Fanta[}réﬂ *But ‘a4 the
Ingenious Gufferdss’ does fomewhere Judi

B {ﬁéuﬂ bbfcrv@f ’ITIM v}a ‘of’ Ar uln

wemﬁddﬂ the Greenn ﬁl‘ a Leaf o gﬁit
to'pals for’/Appirent brca +foon l“ﬂi
iﬂbﬂ’ffllfow it ﬁ:a‘rcé aftsa all, in dbm-
wifony of the' Greennefs“gf- édEmeraﬁld
fhall" add; thie'if the Sod’beams bein
-‘ﬂ:n@cment minner’ trajected. fhrnué,h
‘Glifs-prifr, aﬁd throwh upm:l fpm¢ wells
Ihéaed Obj& within'a'Rdom,  the Rain-
bow thcreb)' ainted on the Surface of thé
Bt}dythat Tcgmlnates the Beafns, may of
¥entimes laft'longer than fome Colours
‘have produc’d 1 certain Bodies, whic
would juftly, and without ﬁ:ruplebehc-
téhnt:d Genuide Colours,and yet fuddenly
Dtgéncrate, ahd Tofe their Nature.
4+ A greater Dilparity betwixt Eni-
phatical
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' I:mt;i‘i Colours, ind others; miy perhaps
e taken from thi ‘

s, that Geouine Colourg

]

feem tobe produc’d in Opacous Bodies by

Refleftion, but Apparent ones iti Diapha$
nous Bodies, and priticipally by P\Eﬁ'&&iﬂli,’

1 fay Principally rather than Solely, be-
caufe in forhe cafes RefleCtion alfo may
concurs but (till this feems not to conclude
thele Latter Colouts notto be True ores,
Nor mult what has been pewly faid o
the Differences of True and Apparent
Colours, be ihtcp)rcted in too Enlimited a
Senfe, and therefore it. may perhaps fome-
what Affit you, bothto Refleét upon the
two fore-going ObjeQions, and to judge
of fome other P_aH'a?:s which yuu'l meet
with io this Tralt; if I take this Occafiod
to obferve to you, that if Water be Agi-
tated into Froth, it exhibits you know 4
White Colour, which foon after it Lofes
upon the Refolution of the Bubbles into
Kir and Water 5 now in thi§ cafe eithef
the Whiteriefs of the Froth is a True Co*
lour or not 5 if it be, then True Colours,
fuppofing the Witer pure and fiee from
Mixcures of any thing Tenaciofis, may be
as Short-liv'd as thofe of the Rain-bow ¢
alfo the Matter, whereinthe Whitenefs did
Refide, may in a few moments perfectly
Lofe all foot-fteps of remains of it. And
sy
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upl befides ; ‘even Diaphanous Bodies may be
| capable of exhibiting True Colours by Re-
ihy| Re@ion s for that Whitenefs. is fo pro-
i duc'd ; we fhall anon make it e
inf,| But if on' the othet fide it be faid , that
| the Whitenefs of Froth is an Emphatical
mj| Colout, then it muft no longer be {aid; that
u¢| Fantaftical Colours require a certain Po-

fition of the Luminary aod the Eye,, and
n? muft be Vary'd or Deftroy'd by the Change
mt| thereof, fince Froth appears White, whe=
ther the Sunbe Rifing or Setting ; or in the
Meridian, orany where between itand the
Horizon, and from what (Neighbouring)
lace faever the Beholders Eye looks upon
t. And fince by making a Liquor Tena-
‘ciousenongh, yet without Deftroying its
Tranfparency, or Staining it with any Co=
Hour, youmay givethe little Films,where=
of the Bubbles confilt, fach a Texture, as
‘may make the Frothlalt v:{g’ many Hoursy
if not fome Days, or even Weeks, it wil
render it fomewhat Improper to affign
Duration for the diftinguifthing Characes
to difcriminate Genuine from Faptaftical
Colours.  For fuch Froth may much out»
1aft the Undoubtedly true Colours of fome
of Nature's Productions, as in that Gaudy
tiy | Plane not undefervedly cdll'd the Mervail
\od | of Pm’ the Flowers do often Fade, f::li]t:

lﬂj _L-

EZxESSRERREERETL

i
%



(8)
fime ‘Day they are Blown 3 And I have}i
often feen a I’irginiam:ﬂnwer, which, ufu-§i
ally Withers withib. the compals ef a Day's e
and I am credibly Inforni'd, thar pot. farfb
from hencea curious Herborift has.a Planr, jie!
iwhofe Flowers perifh in:about_an Hour. {0
But if ‘the Whitenels of Water tura’d into m!{{
Froth muft:therefore be reputed Empha-jst
tical , -beéaufe it appears not that)the Na- |l
ture of thie Body is Alter’d , but only that
the Difpofition of its Parts in reference to
the Incident: Light is.€hangd s, Why may
not' the: Whitene(s be accounted, Empha-
tical too, which Iifhall {hew anonte be
Producibley bately by'fuch another cbange
in Black Hotn 2 and yet this fo/eafily ac-
quit’d Whiténefs feems: to be as truly its
Colour asthe Blacknefs was before, and at
lealt is . moré Permanent than the Grecn-
pefs .of ‘Léaves; the Rednefs of Rofes, and,
infhort; than the Geénuine Colours, of the
molt part' of Naturers Produtions, It
may indeed be further Objeéted,thataccor-
ding as'the Sun or other Luminous Body
changes place, ‘thefe Emphatical Colours
alter or. vapifh., But not to repeat what I
have jult now faid, I fhall add, that if a
piece of Cloathin a Drapers Shop (infuch
the Light being feldony Primary.) be va-

rioufly Folded, it will appear of differing
| Colours,
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Colours; 4s the Parts happen to be mote
Hluminated or more Shaded, and if you
ftretch it Flar, it will commonly exhibit
fome one Uniform Colour , and yer thefe
are not wont to be reputed Emphatical,
fo that the Difference feems to be chiefly
this, that in the Cafe of the Rain-bow,
and thelike , the Poficion of the Luminary
Varies the Colour, and in the Cloath 1
have been mentioning, the Pofitiop of the
Objett doesit. Nor am I forwatd to al-
low that in all Cafes the Apparition of
Emphatical Colours requires a Determi-
nate pofition of the Eye; for if Men will
have the Whitenefs of Froth Emphatical,
you know what we have already Inferi’d
from thence, Befides, the Sun-beams tra-
jeCted through a Triangular Glafs, aftet
the manner lately mention'd, will, upon
the Body that Terminates them,  Paint a
Rain-bow, that may be feen whether the
Eye be plac'd on the Right Hand of it or
the Left, or Above or Beneath it, or Be«
fore or Bebind it 5 and though there may
appear fome Little Varationifi“the Co-
lours of the Rain-bow, beheld from Diffe-
ring parts of the Room, yet fuch a Diver-
fity may be allo obferv’'d by an Attentive
Eyein Real Colours, look'd upon under

the Jike Circumftances, Nof will it fol¥

G loW,
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fow, that becaufe there remains no Foot=
fteps of the Colour upon the Objett, when
the Prifmis Remov'd , that therefore the
Colour was not Real, fince the Light was
truly Modify’d by the Refration and Re-
fleGtion it fuffered in its Trajeftion
through the Prifm 5 and the Object in our
cafe ferv'd for a Specular Body, to Reflet
that Colour to the Eye. And that you
may not be Startled, Pyrophilus, that I
fhould Venture to {ay, that a Rough and
Colour'd Objett may ferve for a Speculunt
to Reflect the Artificial Rain-bow, I bave
been mentioning, confider what ufually
happens. in Darkned Rooms, where a
Wall, orother Body conveniently Situated
within, may fo Refle& the Colqgrs of
Bodies, without the Room, thatthey may
very clearly be Diftern’d and Diftinguifled,
and yet tis taken for granted, thatthe Co-
lours {feen in a Darkned Roow,though they
leave no  Traces of : themfelves upon: the
Wall or Body that Receivesthem, are the
True Colours of the External Objects, to-
gether with which the Colours of; the I-

mages are Mov'd or do Reft. . And the ||
Errour isnot in the Eye, whofe Office is |,

only to perceive the Appearances of things,

and which does Truly fo, but inthe Judg- }i

ing or Eftimative faculty, which Miﬂﬂkiﬂlg'
y

W
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1y concludes that Colour tobelong to  the
Wall, which does indeed belong to the
Obje&t, becaufe the Wall is that from
whence the Beams of Light that carry the
vifible Species, do come. inStraight Lines
direétly to the Eye; as for the fame Rea-
fon we are wont at a certain Diftance from
Concave Spharical Glaffes, to perfwade
ouir felves that we fee theImage come forth
to,Meet us, and hang in the Air berwixt
the Glafs, and Us, becaufe the Reflected.
Beams that Compofe the Image crofs in
that place, where the Image {cems to be,
and thence, and not from the Glafs, do in
Dire& Linestake their Courle to the Eye 3
and upon the like Caufe it is, that divers
D:ceptions, in Sounds and other Senfible

/| Objelts do: depend, as we elfewhere de-

clare. | : :
++5. I know not, whether I need add,
that I have purpofely Try’'d, (as you'l find
fome Pages|hence; and will perhaps think
fomewhat (trange ) that Calours that arc
call'd Emphatical, becaufe rot:Inherent in
the Bodies im whichithey Appear, may be;
Compounded ;with oneqanother;: as thofe
that are confefledly Genuine may.. But.
whenall this isfaid, Rprophilus, 1 muft
dvertile you;thatit isbut Problematically.
pgoken, and that.though L'think the Opi-
LS | G a2 pion
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nion 1 have endeavour'd to fortifie Proba<
ble, yeta great part of our Difcoutfe con=
cerning Colours may be True;, whether
that Opinion be fo or not.

CHAP. V.

I. Here ate you know, Pyrophilus;

befides thofe Obfolete Opinions
about Colours which have been long fince
Rejected, very various Theories that have
each of them, even at this day, Eminent
Men for its Abetters; for the Peripatetick
Schools,though they difpute among(t them=
felves divers particulars concerning Co-
lours,yet in this they feem Unanimoufly ¢
nough to Agree, that Colotrs aréInherert
and Real Qualities, which the Ligbt doth-

but Difclofe, and not concur to Produces:

Befides there arc Moderns,who withaf{light

Variation adopt the Opinion of Plato,add ag’

he would have Colour to be- nothing burra

kind of Flame confifting of Minute Corpuf~'
cles as it were Darted by the Object again(t:
the Eye, to whofe Pores their Little=)

nefs and Figure made them congruouss

Jons |
it
gkt

: fttE
= ¢ b

oftl
the
fost
a1
of G
\hed
cipl
oW
Ble
wh!
L
$hi
ko
fe |
e
Whe
(y
fr

thi

fo thefe would have Colour to be an Inter="
nal Light of the more Lucid parts of the’

Objett, Darkned and confequently Alter'd

by the Varions Mixtures of the lets Lumi=
nous
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nous parts. There are alfo others, who in

Y imitation of fome of the Ancient Atomifts,

make Colour not to be Lucid {team, but
yet a Corporeal Effluvinm iffuing out of
‘he Colourd Bodys but the Knowing'(t
of thefe have of late Reform'd their Hypo-
thefis, by acknowledging and adding that
fome External Light is neceflary to Excite,
and as they fpeak, Sollicit thefe Corpufcles
of Colour as they call them, aod Bring
them to the Eye. Another and more prio-
cipal Opiaion of the Modern Philofophers,
to which this laft pam’d may by a Favour-
able explication be reconcil'd, i3 that
which derives Colours from the Mixture of
Light and Darkne(s, or rather Light and
Shadows. And as for the Chymifis ‘tis
known, that the generality of them afcribes
the Origine of Colours ta the Sulphareous

it | Principle ia Bodies, though | find, as I elfe-
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di | ‘where latgtly {hew, that fame of the.

Ghiefelt of them derive Colours rather
from Salt than Sul phur,and others,from the
third Hypoftatical Principle, 2Mercyry.
And as for the Cartefians 1 need not tell
you, that they, fuppofing the Senfation of
Light to be producd by the Impulfe
made upon the Qrgans of Sight, by certain
extremely Minute and Solid Globules, to
which the Pores of the Air and other Dia+
- 93 phanous




(86)
phanous Bodiés are pervious, endeavourto
derive the Varieties of Colours from the
Various Proportion of the Direlt Progrefs
or Motion of thefe Globules to their Cir-
cumvolution or Motion about their own
Centre, by which Varying Proportion they
are by this Hypothefis fuppos’d qualify'd to
ftrike the Optick Nerve after feveral Di-
ftint maoners, o to produce the percepti-
on of Differing Colours.

2. Befidesthefe fix principal Hypothefes,
Pyrophilus there may be fome others,which
though Lefs known, may perhaps as well
asthefe deferve to be taken into confidera-
tion by you 3 but that I {hould copioufly
debate any of them at prefent, 'Iprefume
you will oot expelt, if you confider the
Scope of thefe Papers, and the Brevity I
have defign’d in them, and therefore 1thall
at this time only take notice to youin thé
general of two or three thingsthat do more

peculiarly concern the Treatife you have
now inyour hands.

3- And firlt, Though the Embracers of

thefeveral Hypothefes [ have been naming
ta yon,by undertaking each Sect ofthem to
wplicate Colours indefinitely, bythe par-
roular Hypothefes thiey maintain, feem to
naldat forth as 'the Uﬂ]_‘,’ Needful T-hﬁ'ﬂl'y
tharSubjedt; yet for my part 1doubt
whether
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| whether any one of all thefe Hypothefes
have a right to be admitted Exclufively to

all otherss for I think it Probable, that
Whitenefs and Blacknefs may be explicated
by Reflection alone without Refrattion, as
you’l find endeavourd in the Difcourfe
yowlmeet with e're long of the Origine of
W hitenefs and Blacknefss and on the other
fide, (in ce 1 have not found that by any Mix-
ture of Whiteand True Black, ( for there
isa Blewifh Black which many miftake for
a Genuine ) there can be a Blew, a Yel-
low, or a Red, to name Do other Colours,
producid; and fince we do find that thefe
Colours may be produc'd in the Glafs-
prifm and other Tranfparent bodies , by
the help of Refrattions, it feems that Re-
fractionis to be taken in into the Explica-
tion of fome Colours, to whofe Genera-
tion they feemto concur, either by makiog
a further or other Commixture of Shades
with the Refracted Light, or by fome
othér way not now to be difcours’d. And
as it feems not improbable, that in cafe
the Poresof the Air, and other Diapha-
nous bodies be every where almoft furd
with fuch Globuli as the Carteftans fuppofe,
the Various kind of Motion of thefe Globuli,
may in many cafes have no {mall ftroak in

_ Varying our Perception of Colour, fo

G 4 with-
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without the Suppofition of thefe Globuli,
which 'tis not fo eafie to evince, I think

gl

bt

WE may probably enough congeive in ge- Jiin
neral, that the Eye may be Varioufly jj»!

affeCted, notonly by the Eatire Beams of

Light that fall upon it as they are fuch,

but by the Qrder, and by the Degree of

swiftnefs, and in a word by the Manuger
according to which the Particles that come
pole each Particular Beam arrive at the
Senfory, fothat whatever be the Figure of
thelittle Corpufcles, of which the: Beams
of Light confilt, not only the Celerity or
Slownefs of tlreir Reyolution or Rotation
1o reference to their Progrefiive Motion,
but their more abfolute Celerity, their Di-
rect or Undulating Motion, and other Ac-
cidents, which may attend their Appulfe
tothe Eye, may fit them to make differing
Impreflions onjr. '
_ 4- Sccondly, For thefe and the like
Cunﬁd:ra:iunsJijpbifw,[ mul(t defire thae
you would look upon this little Treatile,
not as'a Difcourfe written Principally ta
maintain any of the fore- mentiond Theo-
ries, Exclufively to all others, or {ubftitute
a Newone of my own, but as the begine
ning of a Hiftory of Colours, upon which,
When you and your Ingenious friends (hall
haveEnrich'd jr, a Solid Theory may be
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fafely built. But yet becaufe this Hiftory
isnot meant barely for 2 Regiflter of the
things recorded init, but for an 4pparas
t#s to a found and comprehenfitive Hypo-
thefis, Ithoughrfit,{oto temperthe whole
Difcourfe, astomake it asconducible, as
conveniently I canto that End, and there-
fore I have not {crupl'd to let you fee that |
was willing, as to fave you the labour of -
Cultivating fome Theories that I thought
would never enable you to reach the Ends
you aim at, {o to contract your Enquiries
1ato a Narrow compafs 3 for both which
purpofes I thought it requifite to do thefe
two things, the Oxe, to fet down fome
Experiments which by the help of the Re-
flections and Infinuations that attend them,
ma! affift you to dilcover the Infirmnefs
and Infufficiency both of the common Peri-
patetick Doctrine, and of the now more
applauded Theory of the Chymifts about
Colour , becaufe thefe two Doltrines
having Poffelsd themfelves y the one
of the molt part of the Schools, and the
other of the Efteem of the Generality of
Phylicians and other Learned Men,
whofe Profeflions and Ways of Study do
not exaCt that they fhould Scrupuloufly
examine the very Firlt and Simpleft Prioci-
*ﬂ;u'qf Nature, I fear'd it would be to
LT e | little
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Jittle purpofe, without doing fomething to

dilcover the Infufficiency of thefe Hypo-:

thefes, that I{hould, Cwhich wasthe Other
thing I thought requifite for me to do) fet
down among my other Experiments thofe
in the greateft Number, that may let you
fee, that, till I (hall be Better Inform'd, I
encline to take Colour to be a Modification
of Light, and wouldinvite youchiefly to
Cultivate that Hypothefis, and Improveit
to the making out of the Generation of
Particular Colours, asI have Endeavour'd
to apply it to the Explication of Whitenels
and Blacknefs.

5. Thirdly, But, Pyrophilus ,though this
be at prefent the Hypothefis I prefer, yet
I propofe it but ina General Senfe, teach-
mg only that the Beams of Light, Modi-
fy'd by the Bodies whence they are fent
(Reflected or Refracted) to the Eye, pro-
duce there that Kind of Senfation, Men
commonly call Colours But whether I
think this Modification of the Light to be
perform’'d by Mixing it with Shades, or by
Varying the Proportion of the Progrefs and
Rotation of the Cartefian Globuli Celefies,
or by fome other way which Iam not now
to mention, I pretend not here to De=
clare, . Much lefs do I pretend to Deter-
wine , or fcarce fo much.as to Hope to
know

Lhs
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§ know all that were requifite to be Known,
»d to give You, orevenmy Self, a perfectacs

count of the Theory of Vifion and | Co-
lours 3 forinorder to fuch an undertaking
I would firk Koow what Light is, and if
it be aBody (Cas a Body or the Motion of
a Body it feemsto be) what Kind of Cor-
pufeles for Size and Shape it confifts of,
with what Swiftnefs they move Forwards,
and Whirl about their own Centres.
Then I would Koow the Nature of Re-
fraction, which1take tobe oneof the Ab-
firufeft things (not to explicate Plaufibly,
but to explicate Satisfactorily ) that I have
met with in Phyficks; 1 would further
Know what Kind and what Degree of
Commixture of Darknefs  or Shades is
made by Refrattions or RefleCtions,or both,
in the Superficial particles of thofe Bodies,
that being Shin'd upon, conftantly exhibit
the one, for Inftance, a Blew, the othera
Yellow, thethird aRed Colour; I'would
further Know why this Contemperation of
Lightand Shade, that is made, for Exam-
ple, bythe Skin ofa Ripe Cherry, fhould
exhibita Red, and not a Green, and the
Leaf of the fame Tree fhould exhibit a
Green rather than a Reds; and indeed,
Laftly, whyfince the Light that is Modi-
fy"d into thefe Colours confifts but of Cor-
= pulcles
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pufcles ‘moved again(t the Retina or Pith
of the Optick Nerve, it fhould there not
barely give a Stroak, but producea Co-
Jour, whereas a Needle wounding like-

. wilethe Eye, would not produce Colour,

but Pain. Thefe, and perhaps other things
I1fhould think requifite to be Known, be-
fore I fhould judge my Self to have fully
Comprehended the True and Whole Na-
ture of Colourss and therefore, though
by making the Experiments and Reflettions
deliver'd in this Pdper, Ihave endeavour'd
fomewhat to Leflen my Igunorance in this
Matter, and think it far more Defireable to
difcover a Little, than to difcover Nothing;
yet I pretend but to make it Probable by
the Experiments [ meation, that fome Co-
lours may be Plaulibly ‘enough Explica-
ted in the General by the Dotrine here
propos'ds For whenfoever I would Dee
{cend tothe Minute and Accurate Explicati-
onof Particulars, Ifind my Self very Sen-
fible of the great Obfcurity of things,
without excepting thofe which we never
fee but when they are Enlightned, and con-
fefs with Scaliger, Latet matura
E“[ffi“*- hac, (fayshe, Speaking of that
i 18 of Colour) & ficut aliarum re-
rum [pecies in profundiffima calis
gineinfcitie bumane, £

188

1

h

ESEsmaE.s =




o,
Ings
bes
ll
Ni
ugh
100

411]
Ing;
by
Coe
ae
iere
Des
it
bete

T
: ’ﬂﬁﬁﬂﬂ!!lﬂ&iﬁ&iﬁli!‘l
llief

(93)

THE
EXPERIMENTAL HISTORY
OF COLODRS.

urdy
this ]

PARTIL

Of the Nature of whitenefs and
Blacknefs. |

CHAP.L

:.THnngh aft:r what I have acknow=,
ledged, pyrophilus,of the Abftrufe

Nature of Colours in particular, you .

will eafily believe, that 1 pretend not to
give youa Satisfactory account of White-

pefs and Blacknefs; Yet not wholly to

fruftrate your Expectation of my offering

fomething by way of Specimen towards

the Explication of fome Colours ip parti-

cular,
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cular, I {hall make choice of Thefeas the
moft Simple Ones (and by reafon of their
mutual Oppofition the Leaft hardly expli-
cable ) about which to prefent you my
Thoughts, upon condition you will take
them at molt to be my Conjeltures, not my
inions. : )
2. When I apply'd my Self to confider,
how the caule of Whitenels might be
explain’d by Intelligible and Mechanical
Principles, I remembred not to have met
with any thiog among the Ancient Corpuf-
eularian Philofophers, touching the Qua-
lity we call Whitenels ; fave. that Deso-
oo critws is by Aristotle fiaid to
Album quippe. have afcrib’'d the. Whitenefs of
gfi:,:‘;;"ﬂ"ﬂ;fff Bodies' to their Smoothnefs,
rum efle dicit, and on the contrary their
5;‘;’}:{"“" Blackbefs ‘to ‘their Afperity.
n ‘;.
¢ Senfil, 3. But though abour the Latter of
., .. thole Qualities his Opinion be
allowable; as we fhallfee anon), yetthar he
neédsa Favourable Interprération in what
# 'Deliverd’ toncerning the Birft, (ac leaft
if 'his Doftrine be mot Mif-reprefented lin
thid point, as it has been in many others )
wé fhall quickly have Occafion to manifeft.:
Butiamongft the Moderns, the molt: Ledtras!
ed Gaffendus in his’ Ingenious Epiftle pubs)
lifh'd in the Year 16 42. De appartnse;
L .. Magnitudine
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Magnitudine [olis bumilis & fibliniés, ve-

viving the Atomical Philofophy,bas;though

! but Incidentally, deliverd fomething to-

wardsthe Explication of Whitenefs upon
Mechanical Principles: And becaufe no
Mao that I know of, hasdonefo = : =
before him, I fhall, to be fure to o>
do him Right, give you his Senfe

in his own Words: Cogites velim (fays
he) lucem quidens in Diaphano nullins coloris
wideri, fed in Opaco tamen terminavte Cane
dicare, ac tamto magis, quantd denfior fen
colleior fuerit. - Deinde aguam non effe qui-

.V dem coloris ex ﬁ candidi @ radivm tamen

ex ed reflexum werfus oculum . candicare.
Rurfus cum plana aque' Superficies non niff
ex una parteeanm reflexionem faciat: [t con=
tigerit tamen illam in aliquot bullas intumef>

' cere bullam unamquamqgue refleitionem facere,
& capdonis [peciens creare certa Superficiek
parte; Ad bec Spuyam ex aqua pura nom
“alia ratione wideri  candefiere & albefcere
quam quod. [it congeries. confertiffima minu=
vilfumarum | bullaruws , quarun:  wnaguaque
funm radium refledlis, wnde comtinens candar
alborva apparet. Denighe Nivem gibil alind
wideri quam, fpecicin purilfime fpume ex bul-
lulis. quam. minutiffimis o canffrtf[ﬁmirt
coberentis.Sedvidicwlum me exhibeam fitales
_ meas mugas wberins proponcis.
TRPPY. 3. But
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3. But though in this paffage, that very

Ingenious Perfon has Anticipated part of || .

what Ifhould (ay 5 Yet I prefume you will

forall that expe®, that I fhould give youa | !ﬂl:

fuller Account of that Notion of White=
nefs, which I have the lealt Exceptions to,
and of the Particulars whence Ideduce it, |
which to do , I muft mention to you the
following Experiments and Obfervations.

. Whirenefs ther confidet’d as a Quality
10 the Objcdt, feems chicfly to depend upori
this, That the Superficies of the Body that
1s call'd Whire, is Afperated by alioft in-

numerable Small Surfaces, which beingof §

an almoflt Specular Naturé, are alfo fo
Plac’d, that fome Looking this way, and
fome that way, they yet Refléct the Rays of
Light that fall on them, not towards one
another , but outwards towards the Spe-
¢tators Eye. In this Rude and General
account of Whitenefs, it féeems that be<
fides thofe Qualities; which aré common
to Bodics of other Colours, asfor inftance
the Mmuténefs and Number of the Super~
ficial parts ; the two chief things attri

buted to Bodres as White are made to be =
Firlt,thatits Little Protuberances and ‘Su-

perficial parts be of fomewhat a Specular

Nature, that they may av little Looking-
glafles each of rhept Reflett the Beams ie
yecélyes,

~ I W g W Y —
= P -’ l.'"
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'- itcéive!, (ot the little Pifture of the s:l.'lﬂ

made on it ) without otherwife confides
fably Altering thems whereas in molt
‘other Colours, they are wont to be much
Chang'd, by being allo Refralted, or by
beiog Return'd to the Eye,mikt with Shades
or otherwife. And next, that its Superfi-
gial parts be fo Situated, that they Retain
not the Incident Rays of Light by Re-
flecting them Inwards, but fend them als
moftall Back , fo that the Outermoft Cor+
'E;:fcles of a white Body, having their
Various Little Surfaces of a Specular Na-
ture, a Man can from no place Behold the
Body , but thatthere will be among thole

| Intutnerable Superficiecul#, that look fome
one way, and fome another, enough of

them Obverted tohisEye, to afford likea
broken Locking-glafs , a confifed Ida, or
Reprefentation of Light,and makefuch an
Impreffion on the Organ, as that for which

‘Menare wont to call a Body White, - But

this Notion will perhaps be beft Explain'd
by the fame Experiments and Obfervati~
ons, on which it is Built, and therefore I
fhall now advanceto Them. = .

- 4 And in the firft place I confider ; that
the Sun and other Powerfully Lucid Bo-
dies, are not only wont to Offend, which
weé callto Dazle our Eyes, but that if any
H

Colour
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Colourbe to be Afcrib'd to, them as they
are Lucid, it feems it {hould be White-
nefs¢ For the Sun at Noon-day, and in
Clear weather, and when Lis Face'is lefs
Troubled, and as it were Stained by- the
Steams of Sublupary Bodies, and when his
Beams have much lefs of the Atmofphere
to Traject in their Paflage to our Eyes; §
appears of a Colour more approaching tor§f.

White , than when nearer, the Horizon, '

the Interpofition of certain Sortsof Fumes

and Vapours make him oftentimes appeat

either Red, or at leaft more Yellow. . And
when the Sun Shines upon that Natural
Looking-glafs, a Smooth water, that part §f *
of"it, which appears to-thisor that partis it
cular Beholder, the moft Shio’d on,,does §"

to his Eye feem far Whiter than the reft. }

And here I fhall add,: that K -have fome= §*

times had the, Opportunity. to obferve a

thing, that may maketo-my prefentpur< b

pofe , namely , that when the Sun. was § .
Veil'd over as it were, with a Thin White §*

Cloud, and yet was too Bright to, be I
Look'd upon Direétly without Dazliog, §

by cafting my Eyes upon a Smooth water, "
as we (ometimeés do to obferve Eclipfes §

without prejudice to our. Eyes, the Sun
then not far from theMeridian, appear'd Ji*
to-me not Red, but fo White, that “twas ji*

not
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Note: And the like has been affirm'd to
me by credible Peffons of my own Ac-

quaintance, and efpecially by one who ol
though skill'd in Phyfick, and not Ancient, /!

confefs'd to me when I purpofely ask'd
him, that notonly during his ftay in 22u/~
covy , he found his Eyes much Impair'd, by
beingreduc’d frequently to Travel in the
Snow, but that the Weaknefs of his Eyes
did not leave him when he left that Coun-
try, but hasfollow’d him ioto thefe Pares 5
and yet continues to Trouble him. And
to this doth agree what I as well asothers
have obferv'd, namely, that when I Tra-
vell'd by Night, whenthe Ground wasall
cover'd with Snow, though the Night
otherwife would not have been Lightfom,
yet I could very well fee to Chufe my way.
But rauch more Reemarkable to my prefent
purpofe is that, which I have met with in
Olaws Magnus, concerning the

Gent. Septen. - way of Travelling in Winter
;L'Pﬂ'“:';_f”‘ % in the Northern Regions, where
the Days of that Seafon are {o

very Short ; for after other things not needs
ful to be here Tranlcribed » Iter, fayshe,
Diurnum duno [cilicet montana milliaria (que
12 Italica [unt) conficiunt. Nolle wero
Jub Plendidilfima Luna, duplatum iter confu~
weunt aut driplatuns, Negue id incommode fit,
K
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cum nivium veverberatione unaris (plendor
fublimes & declives campos illu§iret,ac etiam
montium pracipitia ac noxiss feras a longe
profpiciant evitandas. Which Teftimony 1
the lefs Scruple to allege, becaufe that it
agrees very well with what has been Af-
firm'd to me by a Phyfician of 34ofco, whom
the Notion | have been Treating of con-
cerning Whitenefs invited me to ask
whether he could not See much farther
when he Travell’d by Night in Ru/fza than
he could doin Ewsgland, or ellewhere,when
there was no Snow upon the Ground;
For this Ingenious Perfon inform’d me,
that he could See Things at a far greater
Diftance, and with more Clearncf(s, when
he Travell'd by Night on the Ru/fian Snow ,
though without the Afiiltance of Moon-
fhine, than we in thefe Parts would ealily
be perfwaded. Though it feems not un-
likely to me, that the Intenfenels of the
Cold may contribute fomething to the
confiderablenefs of the Effeft, by much
Clearing the Air of Darkifh Steams,
which in thefe more Temperate Climates
are wont ta Thicken it inSnowy weather =
For having purpofely enquir'd of this Do-
&or, and confulted that Ingenious Navi-
- gator Captain James's Voyage hereafter to
‘be further mention'd, I find both their Re=
Tt H3 lations
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lations agree in this, that in Dark Frofty
Nights they could Difcover more Stars,and
See the reft Clearer than we in England are
wont to do.

6. 1 know indeed that divers Learned
Men think that Snow fo ftrongly Affeds
our Eyes, not by a Borrow'd, but a Native
Light 5 ButIventureto give itas a Proof,
that White Bodies reflect more Light than
Others, becaufe having once purpofely
plac’'d a parcel of Snow ina Room care-
fully Darkned, that no' Celeftial Light
might come to fall upon it 5 neither I, nor
an Ingentous Perfon (“skill'd in Opticls )
whoml defird for a Witnefs, could find,
that it had any other Light than what it
receivid.  And however, 'tis ufaal among
thofe that Travel in Dark Nights, that the
Guides wear fomething of White to be
Difcern'd by, there bejng fearce any Night
foDark, butthat inthe Free Airthere re-
mains fome Light, - though Broken and
Debilitated perhaps by a thoufind Re-
lections from the O-t'r.ii:}‘ut? Cf::rpliﬁ:]fﬂ that
Swim in the Air, and fend it to one ‘ano-
ther before it comes to arrive at the Eve.

7. Thirdly ; And the ' better to fhew
that White Bodies reflect ftore of Light,
ia comparifon of thofe that are otherwife
olourd, T did in the Darkn'd Room,
formerly
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formetly mention'd, hold not far from the
Hole, at which the Light was admitted,
a Sheet only of White Paper, from whence

cafting the Sun-beams upon a White
Wall, whereunto it was Obverted , it
manifeltly appear:d both to Me, and to the
Perfon I took for a witnefs of the Expe-
riment, that it Refleted a far greater
Light, than any of the other Colours for-
merly mentiond, the Light fo thrown
upon the Wall notably Enlightningit, and
by it a good part of the Room. Andyet
further to fhew you , that White Bodies
Refled the Beams from them, and not To-
wards themfelves, Let me add,that Ordi-
nary Burning-glafies, {fuch as are wont to
be employ'd to light Tobaceo, will notin 2
reat while Burn, or fo muchas Difcolour
a Sheet of White Paper. Infomuch’ that
even when I was a Boy, and Lovid to
make Tryals with Burning-glafics, I could
not but wonder at this Odd Phenomenon,
which fet me very Early upon Guefling at
the Nature of Whitenefs, efpecially be-
caufel took notice, that the Image of the
Sun upon a White Paper was: not O well
Defin'd (the Light feeming too Diffusd?)
as upon Black, and becaufe ¥ try'd, that
Blacking over the Paper with Ink, notonly
the Ink would be quickly Dry'd up, but the
| H 4 Paper
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Paper that I could not Burn before, would
be quickly fec on Fire, I have alfotryd,
that by €xpofing my Hand with a Thin
Black Glove over it to the warm Sun; ig
was thereby very quickly and confiderably
more heated, thanif I took off the Glove,
and beld my Hand naked, or put on it apo-
ther Glove of Thin but White Leather,
And having thus fhewn you, P)rfpbﬁw',
that White Bodies Refle@ the molft Light
of any, let us now proceed , to confider
What is further to be taken notice of in
them, in orderto our prelent Enquiry.

8. And Fourthly , whereas among the
Difpofitions we attributed to White Bo-
dies, we alfo intimated this, That fuch
Bodies are apt, like Speculunss, though bug
Imperfect ones, to Reflc@ the Light thag
falls gn them Untroubled or Unftaind, we
(hall befides other particulars to be met
with in thefe Papers, offer you thisin fa.
vour of the' Conjcture; That in the
Darkned Room feveral times mention’d in
this Treatife, wetry:d that the Sun-beams
beiog calt from a Coloured Body upon a
neighbouring White Wall, the Determi-
bate Colour of the Body was from thg
Wall reflected to the Eye ;5 whereas wig
could in divers cafes manifeltly alter the
Colaur arriving at the Bye, by Sublituis g
bttt P2 . Vid o ¥ g 8 ik L at
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4t a convenient Diltance,a (conveniently)
Colour'd (and Glofly ) Body inftead o
the White Wall. As by throwing the
Reams from a Yellow Body upon a Blew,
there would be Exhibited a kind of Green,
as in the Experiments about Colours is
more fully Declar'd,
I know not whether I fhould on this
Occafiontake notice, thatwhen, as when
looking upon the Calm and Smooth furface
of a River betwixt my Eye, and the Sun,
‘jtappear'dtobea natural Speculum,where-
i that Part which Refletedto my Eye the
Entire and defin'd Image of the Sup,and the
Beams lefs remote from thofe which exhi-
bited That Image, appeard indeed of a
great and whitifh Brightnefs , but the reft
Comparatively Dark enough: if afterwards
the Superficies chanc’d to be a little, but not
much troubled,by gentle breath of Wind,
and thereby reduc'd into a Multitude of
Small and Smooth Speculums, the furface
of the River would fuitably to the Doctrine
lately deliver'd, at a Diftanceappearvery
much of Kinto White,though it would lofe
that Brightnefs or Whitenefs upon the
Return of the Sorface to Calmnefs and an
Uoiform Level. And I have fometimes
or Trya) fake brought in by a Lenticular
Glafs, the Imageof a River, Shin'd upgr_l
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(106)
by the Sun, into an Upper Room Darkn'd,
and Diftant about a Quarter of a Mile
from the River, by which means the Nu-
merous Declining Surfaces of the Water
appear'd fo Contracted, that upon the Body
that receiv’d the Images, the whole River
appeard a very White Objeft at two or
three paces diftance. Burt if we drew Near
it,this Whitenefs appear'd to proceed from
an _Innumerable company of Lucid Re-
flections, from the feveral Gently wav'd Su-
perficies of the Water, which look’d Near
at hand like a Multitude of very Little,but
Shining Scales of Fifh, of which many did
every moment Difappear,and as many were
by the Sun, Wind and River generated
anew. But though this Obfervation fcem'd
Sufficiently to difcover,howthe Appearing

fo
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Whitenels in that cafe was Produc'd, yet in
fome other cafes Water may have the Same,
thoughnot fo Vivid a Colour upon other
fccounts; for oftentimes it happens that
the Smooth Surface of the Water does
appear Bright or Whitifh, by reafon of the
Reflcction not immediarely of the Images
efthe Sun, but of the Brightnefs of the Sky;
and in fuch cafes a Convenient Wind may
where it pafles along make the Surface look
Black, by caufing many fuch Furrows and
Cavities, a3smay make the Infleted Super-
ficies
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ficies of the Water reflect the Brightnefs of
the Sky rather Inward than Outward. And
again,if the Wind encreafe into a Storm,the
W ater may appear White, efpecially near
the Shore and the Ship, namely becaufethe
Rude Agitation Breaks it into Fome or
Froth. So much do Whitenefsand Black-
nefs depend upon the Dilpofition of the
Superficial parts of a Body to reflett the
Beams of Light Inward or Outward. But
that as White Bodies refle the moft Light
' of any, fo their Superficial Particles are,

in the Senfe newly Deliver'd, of a Specular
Nature, 1 fhall now further endeavour to
fhew both by the making of Specular bo-
dies White, and the making ofa White bo-
dy Specular.

10, In the Fifth place then, I will in-
form You, that (not to repeat what
Gaffendws ~ oblerves concerning Water )
I have for Curiofity fake Diftill'd Quick-
filver in a Cucurbit, firted with a Capa-
cious Glafi-head, and obferv'd that when
the Operation was perform’d by the De-
grees of Fire requifite for my purpofe,
there would ftick to the Infide of the Alem-
bick a multitude of Little round drops of
Mercury. And as.you Koow that Mercury
is a Specular Body, foeach of thefe Little

drops was a {mall round Luuking-glaﬁd,
an
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aada Multitude of them lying Thick and
R€ar one another, they did both in my Judg-
ment, and that of thofe I Invited to fee it,
@ake the Glafsthey were faltned to,appear
manifeftly a White Body. And yetasl faid,

this Whitenefs depended uponthe Minute-

e and Nearne(s of the Little Mercurial
€lobuli, the Convexity of whofe Surfaces
fitted them to reprefentin a Narrow com-
pafs a Multitude of Little Lucid Images to
differingly fituated Beholders. And here
let me obferve athing that feems much to
countenance the Notion I have been re-
commending ; namely, that whereas divers
parts of the Sky, and efpecially the Milky
way, do tothe naked Eye appear White,
(as the name it fIf imports) yet the
Qalagie look’d upon through the Tele-
fcope, does not fhew White, but appears
to be made up ofa Vaft multitude of Little
Stars 5 {o that a multitude of Lucid Bo-
dies, if they be fo finall that they cannot
fingly ‘or apart be difcern'd by the Eye,
and if they be fufficiently Thick fet by one
another, may by their confus’d beams ap-
pear to the Eye one White Body. And why
% isnot poffible, thatthe like may be done,
whena Multitude of bright and little Cor-
pulcles being crowded together, are made
tofend together Vivid beams to the Eye,
' ' though
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though they Shine but as the Plancts by 4
Borrow'd Light.

i1. But toreturn to our Experiments.

We may take notice, That the White of an
Egg,though in part Tranfparent, yet byits
power of Reflecting {ome Incident Rays of

Light,is in fome meafure aNatural Specnlui,
being long sgitated with a W hisk or Spoomy,
lofesits Tranfparency, and becomes very
White, by being turp’d into Froth, that 18
into an Aggregate of Numerous {mall Bub~
bles, whofe Convex Superficies fits themt®
Refle&t the Light every way Qutwards.And
¢is worth Noting, that when Water, fof
inftance, is Agitated into Froth, if the Bub>
blesbe Greatand Few, the Whitenefs wil
be but Faint,becaufe the number of Speculd
within a Narrow compafsis but Small, an
they are not Thick fet enough to reflett ©
Many Little Images or Beams of the Lucid
Body, as are requiite to producea Vigo®
rous Senfation of Whitenefs: And partly
left it fhould be faid, that the Whirenels
of fuch Globulous patticles proceeds from
the Air Included inthe Froth 3 (which to’
make good, it (hould be prov'd that the
Air it felfis White ) and partly to illuftrate
the better the Notion we bave proposd ©
W hitenefs, 1 fhall add, that I purpofely

made this Experiment; 1 took a quaptity ©
Faie
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Fair water,and put toit ina clear Glafi phi-
al, a convenient quantity of Oyl or Spirit of
Turpentine,becaufe that Liquor will not in-
corporate with Water, and yet isalmoft as®
Clearand Colourlefs as itsthefe being Geng-
ly Shaken together, the Agitation breaks
the Oyl(which as I faid, is Indifpos’d to Mix
like Wine or Milk per minima with the
Water) into a Multitude of Little Globes,
which each of them RefleCting Ourwards a
Lucid Image, make the Imperfe&t Mixture
of thetwo Liquorsappear Whitiths but if
by vehemently Shakiog the Glafs for a com-
petent time you make a further Comminy-
tion of the Oyl into far more Numerous
and Smaller Globul, and thereby confound
it alfo better with the Water, the Mixture
will appear of a Much greater Whitentfs,
and almoft like Milk s whereas if the Glafs
be a while let alone, the Colour will by
degrees Impair, as the Oyly globesgrow
Fewer and Bigger, and ar length will guite
Vanifh, leaving both the Liquors Diftinét
and Diaphanous as before. = And fuch a
Fryal hath notill {ucceeded, when inftead
of the Colourles Oyl of Turpentine, |
took a Yellow Mixtare made of a good
Proportion of Crude Turpentine diffolv’d,
in that Liquorsand (ifI mif-remember not )
it alfo fucceeded better than ope would
expect,
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exped, whenl employ'd an Oyl brought
by Filings of Copper infofed init, toa deep
Green. .And this (bythe way) may be the
Reafon, why often: times when the Oyls
of fome Spices and of Annifeeds, &c. are
“ 1 Diftilled in a Limbec with Water , the
Water (as I bave feveral times obferv'd)
comes over Whitifh, and will perhaps

continue fo for a good while, becaufe if
the Fire be made too Strong, the Subtile
Chymical Oyl 1s thereby much Agitated
and Broken, and Blended with the Water

' tn fuch Numerous and Minute Glcbules,

a5 cannat eafily in a fhort time' Emerge ta
the Top of the Water, and whilft they re-
main in it , make it, for the Reafon new=
ly intimated, look Whitiths and perhaps
upon the fame Ground acaufe may be ren~
dred, why Hort water is obferv'd to beufu-
ally more Qpacous and Whitifh, thanthe
fame Water Cold, theiAgitation turning
the more Spirituous, of otherwife ;Con~
veniently, Difpos'd Particles of the Warer
into Vapours, thereby Produging 1n:the
Body of the Liquor a Maltitude fof Small
Bubbles, which interrupt the Free pallage,
that the Beams of Light would elie bave
Every way,and from the Innermoft parts of
the Water Refle@ many of themQuiwarcs.
Thefe and the like Examples, Pyrophilss,

have
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have inducd meto Sufpect, that the Super

fire

ficial Particles of White Bodies, may for i

the Molt part be as well Convesx as Smooths
I content my felf to (4§ Sufpei* and for the
wmoft part, becaiife it {eems not Eafie to
prove, that when Diaphanousbodies, as
we (hall fee by and by, are redué'd info
White Powders, each Corpufcle muft
needs be of a Convek Superficies, fince
perhaps it may fuffice that Specular Sur-
faces look feveral ways, For (as wé
have feen) when a Diaphanous Body
comes to be reduc'd to very Minute parts,
it thereby requires 2 Miltitude of Littlé
Surfaces within 2 Narrow compafs, And
though each of thefe (hould not be of a Fi-
gure Convenient to Reflect 2 Round Image
of the Sun, yet even from fuch an Incon-
veniently Figur'd body, there may be Re~
tleCted fome (eicher Streight or Crooked )
Phyfical Line of Light, which Liné I call
Phyfical , becaufe # has fome Breadth in
it, and in which Line in many cafes fomé
Refraltion of the Light falling upon the
Body itdepends on, may contribute to the
Brightnefs 5 as if a Slender Wire, or Solid
Cylinder of Glafs be expos'd to the Light,
you fhall feein fome partof it a vivid Line
of Light, and if we were able to draw out
and lay together a Multitude of thefe Little
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Wires or Thrids of Glafs, fo Slender, that
the Eye could not difcern a Diltance be-
twixt the Luminous Lines , ‘there 1s little
doubt’ (as far as I can guefs by a Tryal
purpofely made with very Slender, but far
r:fs S$lender Thrids of Glafs, whofe Ag-
| gregate wis look’d upon one way White )
ﬁut the whole Phyfical ' Superficies com-
os'd of them; would to the Eye appear
White, and if fo, it will not be always
necellary that the Figure of thofe Cor-
pulcles, that make a Body appear White,
thould be Globulons. '‘And as for Snow it
felf, though the Learned Gaffendus (as we
' have feen above) makes it to {eem nothing
elle but a pure Frozen Froth, confifting of
exceedingly Minute and Thick fer Bubbles;
yet [ fee no neceffity of Admitting that,
fince not only by the Varioufly and Curi=
oully Figur'd Snow , that [ have divers
times had the Opportunity with Pleafure to
obferve, but allo by the Common Snow,
it rather doth appear both to the Naked
Eye, and in a 2icrofcope, often, if not moft
commonly, to conlfift principally of Little
Slender Icicles of {everal Shapes, which
afford fuch Numerous Lines of Light, as

| we have been newly fpeaking of.

.12, Sixthly, If you take a Diaphanous
body, as for inftance a Picce of Giafs; and
& S reduce




(114)

reduce it to Powder, the fame Body,which
when it was Entire, freely Tran{mitted the
Beams of Light, acquiring by Contufion
a multitude of Minute Surfaces, each of
which is asit werea Little, but Imperfeck
Speculum, is qualify'd to Reflect in a Con-
fued maoner, fo many either Beams, or
Little and Singly Unobfervable Images of Jy
the Lucid Body, that from a Diaphanous §;
it Degenerates into a White Body. And |,y
I remember, I have for Trials fake taken
Lumps of Rock Cryftal, and Heating §n
them Red hot in a Crucible, I found ac~ §¢.
cording to my Expefation, that being §,
Quench'd in Fair water, even thofe that

remain’d in feemingly entire Lumps , ex-§

chang’d their Tranflucency for Whitenefs, §.
the Igaition and Extintion having as iv g
were crack’d each Lump into a multitude
of Minute Bodies, and thereby given ita
great multitude of new Surfaces. Aod

ev'n with Diaphanous Bodies , that are

Colour'd, there may be this way a Greater:
Degree of Whitenefs producd , than one
would lightly think 5 as I remember, I
have by Contufion obtain’d Whitifh Pow-
dersof Granates, Glafs of Amtimony, and
Emralds finely beaten 35 and you may more
eafily make the Experiment, by taking

Good Venereal Zitriol of a Deep Blew, ||
' and |
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'gd-, comparing with fome . of ‘the Entire

vy(tals purpofely referv'd;ifome of the
Subtile Powder of the fate: Salt, which
will Comparatively exhibit 4 very confide-
table degree of Whitithnefs, o [0 «

13. Seventhly, And a5 by a Change of
Pofition in the Parts; a Body . that is not
White, may be made White, fo by a
Slight change of the Texture of its Surface,
a White Body may. be Depriv'd of its
Whitenefs. For if (Cas 1 have try'd in
Gold-fmiths Shops) you take a picce of
Silver that has been frefhly Boyl'd, as the

L Artificers call it (which is done by, firft

Brufhing, and then Decodting it with Salt
and Tartar, and perhaps fome other Ingre-
dients) you fhall find it to be of a Lovcly
White, Butif you take apiece of Smooth
Steel, and therewith Burnith a part of it,
which thay be prefently done, you fhall
find that part will Lofc its Whitenefs, and
tarn a &perwlum, looking almolt every
where Dark, as othier Looking. glafies do 3
which may not a little confirm our Do-
Gtrine.  For by this wemay guefls, what it
is chiefly that made the Body White be-
fore, by confidering that allthat wasdone
to deprive it of thac: Whitenc(3; was only

' 10 Deprefs the Little/Protuberances thae

were before on the Surface of the Silver
GJ : 12 mnto
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into one Continutd Superficies, and thereby |
effec this, thatpow theImage of the Lu-|.
cid Body, and confequently a Kind of} .
Whitenefs fhall appear to your Eyes but b
in fome place of the greater Silver Look- ;:]lu:ir
ing-glafs (whence the Beams reflected at an |
Angle Equalto that wherewith theyfallon |
it, may reach your Eye) whillt the Afperi- ﬂ]:“
ty remain'd Undeftroy'd, the Light falling | ¢\
oo ionumerable Little Specwla Obverted o
{ome one way, and fome another, did from |, ,
all Senfibly Diftinguifbable parts of the fa
Superficies reflect confus’d Beamsor Repre- |
fentations of Light to the BeholdersEye,. 1-1?.::
from whence foever he chance to Look up-+ Uf"g
on it. And among the Experiments aonex’d | *°
to this Difcourfe, you will find Ope,where-
in by the Change of Texrure in Bodies,
Whitene(s isin a TriceBoth Generated and |/

g

i i
P

Deftroy’d. ;1
. . feeq

CHAP. IL ?

i

1. Hat we have Dilcoursd of | o

Whitenefs , may fomewhat | !
Aflit vs to form a Notion of Blackpefs, | @
thofe two Qualities béing /Contrary enough | bk
to Illuftrate each other. ' Yet among the | It

Ancient Philofopbers 1 find lefi Affiltance |

to
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to form g Notion of Blackoefs than of
Whitenefs, only Democritus in the paflage
above Recited our, of Ariffetlehas givena
General Hint of the Caule of thiis Colour,
by referring the Blacknels of Bodies to
their Afpericy.  Butthis [call buta Gene-
ral Hint, becaufe thofe Bodies that are
Grees, and Purple, and Blew, feem to be
{o as well as Black ones, upon the Account
of their Superficial Afperity, Butamong
the doderns, the formerly mention'd Gaj-
fewdus , perhaps invited by this Hint ok
Democritus, has Iocidentally in another -
piltle given us, though a very Short, ycta

M fomewhat Clearer accountof the Nature

of Blacknefs in thele words :- Exiffimare
par ¢eff corpora [uipte Natura migra conftare
ex particulis, quarum Superficiecule Jcabre
fint,, nec facile lucen extror(um refledant. {
wilh this Ingenious Man: had enlarg’d
himfelf upon this Subjetts. For indeed it
feems, that as’ that which makesa Body
White, is chiefly facha Difpofition of its
Parts, that it Refletts (I mean without
much [nterruption ) more of the Light
that falls on ir, than Bodies of any other
Colour do, fo that which makes a buody
black is principally a Peculiar kind of
Texture, chicfly of its Superficial Particle,
whereby it does as it were Dead the Light

: 12 that
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that falls on it, fo that very littledis Reﬂe&-:

- €d Outwards to the Eye.

2. And this Texture m_:iy be Explicated

two, and perhaps more thantwo feveral
ways, whereofthe firft is'by Suppofing in
the Superficies of the Blick Body a Parti-
cular kind of Afperity, whereby the Su-
perficial Particles refleét but Few of ‘the
Incident Beams Outwards, and the reft In-
wards towards the Body it'felf.” As if for
Inftance, we [hould ‘conceive the Surface
ofa Black Body to be Afperated by an al-
moft Numberlefs throng of Little Cylin-
ders, Pyramids, Cones, ‘and other fuch
Corpufcles, which by their being Thick
Sct and Ereited, refleét the Beams of Light
from ont to another Inwards, and fend
them to and fio fo often,
they are Loft, befare the'y can come to Re-
bound out again to the Eye. And this is
the firft of the two memion'd ways of Ex-

plicating Blacknes. The other way is Dy

Suppofing the"Texture' of Black Bodics
to befuch, rhateither by their Yielding to
the Beamsof Light_.m' upon {oms other Ac-

count, they doas it were Dead the Béams

of Light, and keep them from being Re-
flccted in any Plenty, or with any Coofide-
rable Vigour of, Motion, Outwards. Ac-
cording tothis Notion it may be f2id, that

e b | L

that at length
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| the Corpufclesthat make up the Beams of
Light, whether they be Solary Effluviums,

the Lucid Body, do» falling on black bo-

(n9)

or Minute - Particles of fome Arherial
Subftance, Thrafting on one another from

dies, meet with fuch a Texture, that f{uch
Bodies receiveinto themfelves, and Retain
almoft all the Motion communicated to
them by the Corpufcles that make up the
Beamsof Light, and confequently Reflect
but Few of them, or thofe but Languidly,
towards the Eyes it happening here almoft
in like manneras toa Ball, which thrown
ugainft a'Stone ‘or Floor, would Rebound
a great way Upwards, but Rebounds very
Little or notat all, when it is thrown a
gainft VVater, or Mud , ora Loofe Net,
bedaufe the Parts yield , and receive into
themfelves the Motion, on whofe Account
the Ball fhould be Refletted Outwards.
But this lalt way of Explicating Blacknefs,
i fhall content my felf to have Propos’d,
without either Adopting it, or abfolutely
Rejeltingit. For the Hardnefs of Touch-
ftones , Black Marble, and other Bodies,
that being Black are Solid, feem tomake It
fomewhat Improbable, that fuch Bodies
thould be of fo Yieldinga Texture, unlefs
~we {hould fay, that fome Bodies may be
more Difpos'd to Yield to: the Impulfes of

14 the
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the Corpufcles of Light by reafon of a-

Peculiar Texture,than other Bodies, that in
other Tryals appear to be Softer than they.
But though the Former of thefe two Expli-
cations of blacknefsbe that, by which we
{hall Endeavour to give an Account of its
yer as we faid, we fhall not Abfolutely
Rejedt this Lateer,partly becaufe they both
Agree. in this, that Black Bodies Refle&
but Little of the Light that falls on them,
and partly becaufe it isnot Impoffible, | that
in fome Cafes both the Difpofition of the
Superficial particles, as to Figure and Pos
fitiony and the Yielding of the Body , aor
{fome of its Parts, may jolatly, though not
10 an Equal meafure copecur to the ren-
dring of a Body Black. The. Confidera-
tions that induc'd me to propofe this: No-

tion of Blackpefs, as I Explain'd ity are |

principally thefe 3

3. Firlt, That as 1 lately faid, White- |

nels and Blacknefs being generally reputed
to be Contrary Qualities, Whitenefs de-
pending as I faid upon the Dilpofition of
the Parts of a Body to Reflc& much Light,
1t feems likely, that Blackoefs may depend
upon a Contrary Difpofition of the Black
bodies Surface 3 but upon this I fhall net

Inhift. _
4. Next then we fce » thatif a bud{) of
ne
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Ohne and the fame Colour 'bé plac'd, part
in the Sun-beams, and part in the Shade,
that part which is not Shin'd on will ap-
pear more of Kin to Blacknefs than the
other , from which more Light Rebounds
tothe Eyes And Dark Colours feem the
Blacker, the lefs Light they are Look'd
upon io, and wethink all Things Blacl in
the Dark , when they fend no Beams to
make Imprefflions on our. Organs of Sight,
fothat Shadows and Darknefs are near of
Kin, and Shadow we know is buta Pri
vation of Light, and accordingly Blacknefs
feems to proceed from the Paucity of
Beams Reflected from the black body to
the Eye s [ fay the Paucity of Beams, be-
caufe thofe Bodies that we call black, as
Marble, Jeat,8c. are Short of being per-
fettly fo, elfe we fhould not fee them at
all. - Bur though the Beams that fall on the
Sides of thofe Ereted Particles that we
have been mentioning ,. do Few of them
return OQutwards, yetthofe thatfall upon-
the Points of thofe Cylinders, Cones, or
Pyramids, may thence Rebound to the
Eye, though they make therebut aFaint
Impreflion, becaufethey Arrive not there,
but Mingl'd with a great Proportion of
Little Shades. This may be Confirm'd by
my baving procur’d a Large piece of Black
‘ Marble




Macble well Polifh'd, and brought to the
Formof a Large Spharical and Concave
Specwlum 3 For on the Infide this Marble
being well Polilb'd, was a kind of Darlg
Looking-glafs, whereinI could plainly fee.
a Little Image of the Sun,whenthat Shin’d
uponit. Butthis Image was very far from
Offending and Dazling my Eyes, as it
would have done from another Specw/uzns 3
Nor, though the: Speculums ' were large,
could I in a long time, or in'a Hot Sun
fet'a piece of VVood on Fire, though a fax
lefs Speculum of the {fame Form, and of z
more Reflecting Matter, would have made
it Flameina Trice. |

5.. And onthis Occafion we tay as well
in Reference to fomething formerly deli
ver'd concerning, VVhitenefs ; as i Re-
ference to what has been newly faid, Sub-
joyn what we further obfervid ' touching
the Differing Reflections of. Light from
¥ Vhite and Black. Marble 5 namely , that
having rtaken a pretty large ‘Mortar of
VVhite Marble , New, and Poli(b'd inthe
¥nfide, and Expos’dit totheSun, we found
that it Refletted a great deal of Glaring
Light, but fo Difpersd,that we could not
malke the RefleCted Beams concur in any
fuch Confpicuous Focag, as that newly ta-
kennotice of in the Black Marblg, though
perhaps

Fﬂ!
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'pé;hafas' there may enough of them be made

to meet near the Bottom, to make fome
Kiod of Foc#s, efpecially fince by holding
in the Night-time a Candle ata convenient
Diltance, we were able'to procurea Con.
courfe of fome,though'not many of the Re-
fefted Beams, at about two Inches diftant
from the Bottom of the Mortar : But we
found the hear even of the Sun-beams fo
Difperfedly Refleéted to be very Languid,
even in Comparifon ‘of the Black Marbles
Focws. And the Little Piture of the Sun,
that appear’d upon the White Marble as a
speculunt, was but very Faint and exceeding
il ‘Defin'd: Secondly, That takiog two
pieces of Plain and Palifh'd Surfaces, and
cafting on them Succeffively the' Beams of
the fame Candle, in fuch manner, as that
the Neighbouring Superficies being Shaded
by an Opacousand Perforated Body, the
Incident Beams were permitted to pals
but through a Round Hole of about Half
an Inch Diameter , the Circle of Light
that appear'd onthe White Marble was in
Comparifon very Bright, but veryill De-
fin'd; whereas that on the Black Marble
was far lefs Luminous, but much more pres
cifely Defind, :
6. Thirdly, When you Look npon 2

picce of Linpenthat has Small Holes in it
' thofe
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thofe Holes appear very Black, and Men
are often deceiv'd intaking Holes for Spotg
of Ink ;3 And Painters ta reprefent Holes,
make ule of Black, the Reafon of which
feems to be, that the Beams that fall on
thofe Holes, fall into them fo Deep, that
none oflthemisrefleCted back to the Eye,
And io narrow Wells part of the Mouth
feems Black, becaufe the Incident beams
are refleGted Downwards from one {ide to
another, till they can po more rebound to
lh": E?Eq

We may confider too, thatif Differing
parts of the fame picce of black Velvet be
{troak’d Oppofite ways,the piece of Velvet
will appear of two Diftin¢t kinds of Black-
nefs, the one far Darker thanthe other 5 of
which Difparity the Reafon feems to be,
that inthe Lefs obfcure partof the Velvet,
the Little Silken Piles whereof 'tis made
ujfi?, being Inclin'd, there is a Greater part
of each of them Obverted to the Eye,
wheteasin the other part the Piles of Silk
beifig more Erelted, there are far Fewer
b’i:’:im's-ﬂgfﬂe&ed Qutwards from the Late=
ral parts of each Piles fo that moft of
thofgﬁ-mt Rebound to the Eye, come from
the Tops of the Piles, which make but a
Small part of the whole Superficies, that
may be cover'd by the piece of Velver.
; L Which
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‘Which Explication I propofe , not that 1

think the Blacknefs of the Velvet proceeds
from the Caufe affign'd, finceeach Single
Pile of Silk is Black by reafon of its Tex*
ture, in what Pofition foever you Look
upon it; But that the Greater Blacknefs of
one of thefe Tufts feems to proceed from
the Greater Paucity of Beams Reflected
from it, and that from the Fewnefs of thofe
Parts of a Surface that Reflect Beams, and
the Multitude of thofe Shaded Parts that
Refle@t none. And I remember , that I
have oftentimes obferv'd that the Pofition
of Particular Bodies far greater than Piles
of Silkin referenceto the Eye, may nots
with{tanding their having each of them a
Colour of itsown, malke one part of theit
Aggregate appear far Darker than the
other 5 For I bavenear Great Towns often
taken notice, that a Cart-load of Carrot$
pack’'d up, appearrd of a much Darker
Colour when Look’d upon, where the
Poiots of the Carrotswere Obverted tothe
Eye, than where the Sides of them were

fo.
7. Fourthly, Ina Darkned Room; I
- purpofely obfervid, that if the Sun-beams,
which came in at the Hole were receiv’d
upon White or any other Colour, and di-

reted to a Convenient place ofthe Room,
they

-
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they would Manife(tly; though not ali £+ |
qually; Encreife the Light of that Pare 3 .
whereasif we Subftituted, either a piece of m{
Black Cloth or Black Velvet, it would fo :

Bl

Dead the Incident Bearis, that the place X
(newly mention’d) whereto I' Obverted '
the Black Body, would be Lefs Enlightned | !
than it was before, when it received ite 1':
Light but from the VVeak and Oblique Re- ’
fiections of the Floorand VValls of a pretty ,

Large Room, through which ihe Beams
that came in at the Hole were Confufedly
and Brokenly Dilpers'd,

8. Fifthly, And to fhew that thé Beams
that fall en Black Bodies,asthey do not Re-
bound Outwards to the Eye, fo they are
RefleCted towards the Body it felf, as the
Nature of thofe Erected Particles, to which
we have imputed Blacknefs, requires, we
will add an Experiment that will alfo con-
firm our Do(trine touching VVhitenefs 3
Namely, that we took a Broad and Large
Tile, and having V Vihitened over one half
of the Superficies of it, and Black'd theo- - ;
ther,we expos'd it tothe Summer Sun 5 And |
having let it lie there a convenient time
(for the Difference is more Apparent, ifit
have ot lain there too long ) we found, as
we expelted, that whil(t the VVhited part
ot the Tile remained Cool enough, the
Black'd

C e e mam
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Blacld partiof the fame Tile was grown not
, ooly {enfible, but very Hot, (fometimes
to a ftrong Degree. ) And. to fatisfie fome

of our Friendsthe more, we have fometimes
left upon the Surface of the Tile, befides
the VVhiteand Black parts thereof, a pait
that Retaip'd the native Red of the File it
felf, and Expofing them to the Sun, we
obferv’d this Laft mention’d to have Con=
tracted a Heat in comparifon of the V' Vhbite,
but a Heat Inferiour to thatof the Black,of
which the Reafon feems to be, that the
Superficial Pasticles of Black Bodies,
being, as we faid, more Erected, than
thofeof V Vhite or Red ones,the Corpuicles
of Light falling on their, fxdes, being for
the mo(t part Reflected Inward from one
Particle to another,and thereby engagid asit
were,and kept from Rebounding Upwards,
they communicate their brisk Motion,
wherewith they were impelbd againft® the
Black Body.(upon whofe account hadthey
fallenupona White Body,they would have
been Reflected Outwards) to the Small
parts of the Black Body, and thereby Pro»
duce inthofe fmall parts fuch an Agitation,
as ( whenwe feel it) we are. wont €0 call
Heat. 1havebeen lately inform’d, that an
Obfervationnear of Kinto Ours, has'been

made by fome Learned Men in Framee and
Italy,
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Italy, bylong Expofing to a very Hot Sun;
two pieces of Marble, the one White;

the other Blacks but though the Obfer: ks

vation be worthy of them, and may con-
firm the fame Truth with our Experiment,
yét befides that our Tryal needs not the
Summer, nor ahy Great Heat to fucceed, It
feems to have this Advantage above the
other, that whereas bodies more Solid,and
of a Clofer Texture, though they ufetobe
more Slowly Heated, are wont to receivea
Greater Degree of Heat from the Sun or
Fire, than ( Cateris paribus) Bodies of a
Slighter Texture ;s [have found by the In-
formation of Stone cutters, and by other
ways of Eoquiry, that black Marble is
much Solider and Harder than White, fo
that poflibly the Difference betwixt the
Degrees of Heat they receive from the Sun-
besms will by many be afcribd to the
Difference of their Texture,rather thanto
that of their Colour, though I think out

Experiment will make it Probable enough

that the greater part of that Difference may
well be afcrib’d to that Difpofition of
Parts, which makes the one Reflect the Sun-
beams Inward, and the other Qutwards.
And with this Do&rine accords very well;
that Rooms hung with black, arenot only
Darker than elie they would be, but are
- wont
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wont to be Warmer too3 Infomuch that I
Hhave knowna great Lady , whofe Confti-

tution was | fomewhat tender ;' complain

that (he was wont to catch! Cold ,. when the
‘wert out:into the Air , dfter having made

any long Vifits-to Perf(ons;: whofe Rooms
were hung with Black. i-Andithis is not
the only Lady /I, have heard complainof
the. Warmth of fuch Rooms; which though'
perhaps it may be partly imputed tothe Ef+
fluvia of thole. Materials wherewithithe

‘Hangings ‘were [Dy'd, yét probablythé

Warmth of {ueh Rooms. depends - chictly
upon the fame Caule that the Darknef3
does; As (not to repeat what 1formerly
Noted touching 'my Gloves) to! fatithie
fome Curious Perfons of thdt Sex, I have
eonvinc'd them, by Tryals that of two
Pieces of Silken Stuff given ' mé by them-
felves, and exposd in their' Prefence, to
the fame Window , Shin'd on by the Suny
t he White was confiderably Heated , when
the Black was not fo much as Senfibly
fo. 5 % A I
. 9. Sixthly, Iremember; that Acquaint-
ing one Day a ¥irtuofe of  Unfufpetted
Credit, that had yifited hot Countries, with
part of what I have: here Deliver'd con=
¢erning Blacknefs ;' he Related to me by
way of Confirmation of it, a very notablé
K Expes
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Experiment which he had both feen others
make, and made himfelf in a Warm Cli-
mate; namely, that having carefully Black'd
over Eggs, and Exposd them to the Hot
Sun, they werethereby in no very long

time well Roafted, to which Effet I con- §i;

ceive the Heat of the Climate muft have
Concurrd with the Difpofition of the Black
Surface to Refle& the Sun-beams Inwards
for I remember, that having made that a-
mong other Tryals in England, though in

Summes-time, the Eggs I'Expos’'d, acquir'd §,

indeed a confiderable Degree of Heat, but

yet.tiot {o Intenfe a One, as prov'd fufficient ;.

to Roaft them.

fomewhat Confirm'd by the ( formerly

mention'd ) ‘Obfervation of the Blind Pil
Dutch-man, that difcerns Colours with his §j.,

Fingers 5 for he fays , ‘that he Feels a |

ey

greater Roughnefs upon the Surfaces of {y.

Black Bodies , thanupon thofe of Red, or

Yellow,or Green. And I remember, that |

the Diligent Bartholinus fays, that a blind |

. Earl of Mansfield could Di- |

Hift. Anatom. ﬂ-iuguiﬂ] White from black

Cent. 3.,

Hik, only by the Touch , which
o twould fufficiently Argue a

great Difparity in the Afperities, or other |
Super- |
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Superficial Textures of bodles of thofe

y two Colours, if the Learn’'d Relater 'had

Affirm'd the Matter upon his owo Know-
ledge. e _ ki
11. Thefe , Pyrophilss , are’ the chief
things that Qccur to me at prefent, 5Buu_t
the Nature 'of Whitenefs and Blacknefs,
whichif they have rendred it fo much'as
Probable, that in Asoff, or at lealt Zdany

#Cafes, the Caufes of thefe Qualities may
be fuch as1 have Adventured to deliver, it

is as much as'['pretend to 5 for fill Thave
Opportunity t¢ Examine’ the Marter by
\fome farther Tryals, I' am not fure,. but
' that in fome White and Black bodies, there
may Concur to the Colour fome peculiar
Texture or Difpofition of the body,
whereby the Motion of the Small Cor-
les that make upthe incident beamsof
ight, may be differingly Modify’d, before
they reach the Eye, efpecially inthis, that
White bodies do not only Copioufly Re-
fle thofe Incident Corpufcles Outwards,
but Refle& them briskly, and do not othet-
wife Alter them in the manner of their
Motion. Nor fhall T pow ftay to Enquire,
whether fome of thofe other ways (as 2
Difpofition to Alter the Velocity, the Ro-
tationy orthe Order and Manner of Ap-
pulfe to the Eye of the Reflefted Cor-
Ka pufcles
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pufcles that Compos'd the Incident Beams
uf Light) which we mention'd when we
confiderd the Produéion of Colours in Jii8
@Genera), may not in fome Cafes be- Apphcm
ble to thofe of White and Black Bodies ¢
For Iam yet fomuch a Seeker in this Mat- E
ter, and folittle Wedded to “the Opinions
I bave propos’d, that what I am to add,
fhall be but the ﬁegmmng of a Colle&ion
of Experiments and Obfervations towards
the Hiftory of Whitenefs and Blacknefs;
without at pre[:nt interpofing my Exphca-
tions of them, thatfo, I may aflift your
Enquiries without much Fure&alhng or | —
Biaffing your Judgment. :
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ExrerimENT L

Aving promis’d inthe 114, and 115.
~§| Pages of the foregoing Difcourfe
_| of Whitenefs and Blacknefs, to fhew,
that thofe two Colours may by achange
of Texture in Bodies, each of them a-
part Diaphanous and Colourlefs, be
at pleafure and in a trice as well Gene-
'B'| rated as Deftroy’d,We fhall begin with Ex+

‘| periments that may acquit usof that pro-
mife.

Take then what Quantity you pleafe of
Fair Water, and having Heated it,putinoto
it asmuch good Common Sublimate, as it
is able to Diffolve, and (tobe fure of ha-

' K 3 ving
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ving it well glutted : ) contipue putting in
the Sublimate, till fome of it lie Untouch’d
inthe bottom of the Liquor, Filter this So-
lution through Cap-paper, to have it clear
afd limpid', and into a' (poonful or two
thiereof, ( put ‘info a c¢lean Glafi-Veflel, )
{fhake about four or five drops ( accord«
ing as you took.more or lefi of this Soluti-
on) of good limpid Spirits of Urine, and
immediately the whole mixture will appear

. Whitelike Milk, to which Mixture if you |

prefently add ‘a convenient proportion of
Rectify'd Aqua Fortis (for the number of
drops is hard to determine, becaufe of the
Differing ftrength ofthe Liquor, but eafily
found by trial ) the Whitenefs will pre-
{eotly difappear, and the whole mixture
bécome Tranfparent 5 which you may, if
you pleafe, again reduce toa good degree
of Whitenefs (though inferior to the firft )
only by a' more copious affufion of frefh
Spiric: of  Urine.” N, Firft, That it is
not fo neceffary to employ either 4gwa For-
fis or Spiriv of Zhine about this Experiment,
but that we 'have made it with other Li-
quors inftead of thefe s of which pefhaps
more elfewhere. Secandly, That this Ex-
periment, though not'made with the fame
Menfiruums, nor ‘produciog the fame Co-
lour, is yet much of Kin to that other to be
mention'd
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mention’d in this Tratt among our other
Experiments of Colours, about turning a

Solution of Pracipitate inte an Orange-
colour , and the Chymical Reafon being
much alikein botb, the annexing it to one
of them may fuffice for both.

EXPERIMENT 1L

Make a ftrong Infufion of broken Galls
+n Fair Water, and having Filtred it intoa

' clean Vial, add more of the fame liquor to

it, till you have made it fomewhat Tranfpa-
rent, and fufficiently diluted the Colour,
for the credit of the Experiment, left o=
therwife the Darkoefs of the liquor might
make it be objected, that ‘twas already al-
moft Ink 5 Intothis Infufion (hakea conve-
nient quantity of a clear, but very {trong
Solution of Vitriol, and you fhall immedi-
ately fee the mixture turn black almoft like
Ink, andfuch a way of producing Black-
nefs is vulgar enough ; but if prefently after
you do upon this mixture drop a fmall
quantity of good Oyl of Vitriol, and, by
(haking the Vial difperfe it nimbly through
the two other liquors, you fhall (if you
perform your part well, and have employ’d
Oyl of Vitriol clear and {trong enough) fee

the darknefs of the Liquor prefently begn
| L4 to
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to be difcuvd; and grow pretty clear and
Tranfparent,lofing its Inky blacknefs;which
youmay again reltore to it by the affufion
of a fmall quantity of a very ftrong Solution
of Salcof Tartar, “And though neither of

. thefe Atramentous Liquors will feem other

than very pale luk, if you write with a clean
Pen dipt id them, 'yet that is'common to
them with fome forts of Ink that prove ve-
ry good w henDryyas I have alf found,that
whenl made thefe carefully, what I wrote
with either of them,efpecially with the for-
mer , would when  throughly dry grow
black enough not toappear bad Ink: This
Expertinent of taking away and reftoring
blacknefs fromand tothe Liquors, we have
hkewife tryed in Common lok 3 but there
1t fucceeds not fowell,'and butvery flowly,
by reafon that the. Gom wont to be employ-+
ed inthe making it; does by its Tenacity
oppofe’ the operations of ‘the above men-
tion'd Saline Liquofs:. Bur to confider Gum

. ho'more , .what fome kind of Przcipitation

may have ta do:in the producing and de-
ftroyiog of Inks without it,l haveclfewhere
given you fome occafion dnd’ affiftance o
senguire ; But ['maft not pow ftay to do {o
my feif, only L(hall tukenorige to you, that
thaugh it beraken for granted that bodies
cwill'not: be Precipitated by #lgalizat Satllt's,
% M U TOTPR TS W that
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that have not firlt been diffolv’'d in fome
Acid Menftruums, yet I have found upon
tryals, which my conjeCtures lead me to
.make on purpole , That divers Vegetables
barely infus'd, or, but [lightly decocted in
common water, would, upon the affufion of
a Strong and Clear Lixivium of Potafhes,
and much more of fome other Przcipitating
Liquors that I fometimes employ , afford
good ftore of a Crudled matter, fuch asl
have had in the Pracipitations of Vegetable
fubftances, by the . intervention of Acid
things, and that this matter was eafily fepa-
rable from the reft of the Liquor, being lefe
behind by it in the Filtre's and in making
the firlt Ink mention’d in this Experiment, [
found that I could by Filtration feparate
pretty {tore of a very black pulverable fub-
ftance,that remain’d in the Filtre,and when
the Ink was made clear againby the Oyl of
Vitriol, the affufionof diffolv'd S«! Tartar:
feem'd but to Przcipitate, and thereby to
Uniteand render Confpicuous the particles
of the Black mixture that had before been
difpers’dintovery Minute and fingly Invi-
fible particles by the Incifive and refolving
power of thehighly Corrofive Oyl of Vi-
triol. ' T

EXPERI-
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EXPERIMENT IIL

1f picces of White Harts-horn be witha
competent degree of fire diftill'dina Glafs-
tetort, they will, after theavolation of the
Flegm, Spirit, Volatile Salt, and the loofer
and lighter parts of the Oleagenous {ub~
ftance,remain behind of a cole-black colour.
And even lvory it felfbeipg skilfully Burnt
(how I am wont to doit, I bave eliewhere
fet down) affordsPainters one of the beft
and deepelt Blacks they have s and yet in
the Inftance of diftill'd Harts-horn, the
operation being made in Glafs-veflels care-
fully clos'd, it appears there is no Extra-
neous black fubftance that infinuates it felf
into White Harts-horn, and thereby makes
it turn black 3 but that the Whitenefs is de-
{troy’d, and the Blacknefsgenerated, only
by a Change of Texture, made inthe burnt
Body, by the recefs of fome parts and the
Tranfpofition of others. And thoughlIre-
member not that in many Diftillations of
Harts-horn I ever found the Cap. Mort. to
pafs from Black toa true Whitenefs, whil(t
it continu’d in clos'd Veflels,yet having ta-
ken out the Cole-black fragments,and Cal-
cin’d them in open Vefiels, I could in few
hours quite deftroy that blacknefs, & with-
out
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out fenfibly changing their Bulk or Figure,
reducethem to great Whitenefs. So much
do thefe two Colours depend upon the Dif-
pofition of the lictle parts, that the bodies
wherein they are to be met with do confift
of. And we find,. that if White Wine Tar-
tar, or even the white Cryftals of fuch
Tartar be burnt without being truly Cal-
cin'd, the Cap. Mortuum (as the Chymifts
call the more Fixt part ) willbeblack. But
ifyou farther contioue the Calcination till

* you have perfeétly Incinerated theTartar,

and kept it long enough in a Strong Fire,
the remaining Calx will be White. And fo
we feethat not only other Vegetable fub-
ftances, but even White Woods, asthe Ha-
zel, will yield a black Charcoal, and after-
wards Whiti(h Afhes; And {o Animal fub~
ftances naturally White, as Bonesand Egg-
fhels,will grow black upon the being burnt,
and white again when they are perfectly
Calcin'd.

EXPERIMENT IV.

But yet I much Queftion whether that
Ruledelivered by divers, as well Philofo-
phers as Chymifts, adufta nigra, fed perufta
alba,will hold as Univerfally asis prefumd,
fince I have feveral Examples to allegea-
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gainftit : For [have found that by burning
Alabafter, fo as both to make it appear ta
boyl almoft like Milk, and to reduceit to a
very fine Powder, it would not at all grow
Black, but retain its Pure and Native
Whitenefs, and though by keeping it long-
er thanisufual in thefire, I produc’d buta
faint Yellow, even in that part of the Pow-
der that lay nearef(t thetop ofthe Crucible;
yet having purpofely enquired of an Ex-
perienc'd Stone.cutter, who is. curious e-
pough in trying Conclufions in his own
Trade, he told me he had found thatif A-
labafter or Plailter of Paris be very long
kept in a ftrong Fire, the whole heap of
burot Powder would exchange its White-
nefs for a much deeper. Colour than the Yel-
low [ obferv'd. Lead being Calcin’d with a
firang fire turns (after haviog perhaps run
through divers others Colours) into Mizi-
um,whofe Colour we know is a deep Red 3
and if you urgethis Minium, asl bave pur-
pofely done with a ftrong fire, youmay
much eafier find a Glaffie. and Brittle Body
darker than Mininm,than any white Calx or
Glafs,  'Tis kogwn ramong Chymiltsthat
the white Calx of Antimony, by the furs
ther and more vehement operationof the
fire may be melted into Glafs , which. we
have abrain’d of a Red Colour, W_hi‘:hfi?
ar
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far deeper than that of the Calx of burnt
Antimony 3 and though common Glafs of
Antimony being ufually Adulterated with
Borax, have its Colour thereby diluted,
oftentimes to avery pale Yellow,, yet pot
only ours made more fincerely, was, as we
faid, of a Colour lefs remote from Black,
than wasthe Calx 3 but we obferv'd ; that
by Melting it once or twice moze, and (o
expofing it to the further operation of the
Fire, we had, asweexpelted, the Colour
heightned. To which we fhall add but this
one Inftance (which is. worth the takiog
notice of in Reference to Colours: ) That,
if youtake Blew, . but Unfophifticated,Vi-
triol, and burn it very flowly, and with a
Gentle degree of Heat, youmay obferve,
that when itis burnt but a Little, and yet
{o far asthat you may rubit to Powder be-
twixt your fingers, it will be of a White or
Whitith Colour 3 But if you Profecute the
Calcination, this Body whichby a light
Aduftion was made White, will pals
through other Colours, as Gray, Yellow-
ith, and Red s and if you further burn it
witha Long and Vehement fire, by that
time it comesto be Perafium, it will be of a
dark Purple, nearer to Black, not only than
the firft Calx, but than the Vitriol before it

at all felt the fire, 1 might add that Crocss
Martis
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Martis (per ¢ asthey call it) madeby the

lafting violence of the Reverberated flames

ispot {o near a Kin to White, as the Iron

or Steel that afforded it was before its

Calcipations 3 but that T fuppofe, thefe

Inftances may fuffice to fatisfie 'you, that

Minerals are to be excepted out of the fore-

mentioned Rule, which perhaps, though it
feldom fail in fubftances belonging to the

Vegetable or Animal Kingdom, may yet

be Quefltion'd even in fome of thefe, if that
be true, which the Judicious Traveller Bel-
loniws affirms, that Charcoals made out of
the Wood of Oxyceder are White s And I
could not find, that though in Retorts
Harts-horn and other White bodies will be
Denigrated by Heat, yet Camphire would
not at all lofe its Whitenefs, though 1 bave
purpofely kept it in fuch a hear, asmade it
melt and boyl. And to manifeft, Pyrophilas,
¢hat Galls‘are not fo requifite as many fup-
pofe to the making (Atramentous Liquors,
We have fometimes made the following
Experiment ; We took dried Rofe-leaves
and Decofted them for a while in Fair Wa-
ter,into two or three {poonfuls of this De-
coltion we fhook a few drops of aftrong
and well filerated | Solution of Vitriol
(which ' perhaps had it been Green would
have done as well)' and immediately the’
mixture
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mixture did turn black, and when into ‘this
mixture prefently after it was made , we
fhook a juft Proportion of Aqua Fortis, we
turn’d it from a Black Ink to a deep Red
one] which by the affufion of alittle Spirit
of Urine may be reduc’d immediately toan
Opacous and blackifth Colour. Andin re-
gard, Pyrophilus, that inthe former Expe-
riments, both the Infufion of Galls,and the
Decotion of Rofes, and the Solution of
Copperis employ’d about them, are en-
dow’d each n? them with its own Colour,
there may be a more noble Experiment of
the fudden production of Blacknefs made
by the way mention’d in the Second Seltion
of the Second Part of cur Eflaysstor though
upon the Confufion of the two Liquors
there mention’d, there do immediately
emerge a very Black mixture, yetboththe
Infufion of Orpiment and the Solution of A%-
minm were before their being joyn'd toge-
ther, Limpid and Colourlef.

EXPERIMENT V.

Andmow 1 fpeak of Camphire, it putss
me in mind of adding this Experiment,
That , though as Ifaid in clos’d Glafles, I
could notDenigrate it by Heat,but it would
Sublime to the fides and top of the Glafs,

oy
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as it was before, yet not only it will, being
fet on fire in the free Air, fend forth a
copions fmoak, but having purpofely upon
fome of it that was flaming, clapt a Large
Glafs, almoft in the form of a Hive; (but
more Slender only) witha Hole at the top,
(which [ caus'd to be made to try Expert-
ments of Fire and Flame -in) it continued
fo long burning, that it Lin'd allthe Infide
of the Glafs with a Soot as black as Iok,
and fo Copious , that the clofenefs of the
Veflel confider’d, almoft all that part of the
White Camphire that did take Fire, feemd
to have been chang’d into that deep blacl
Subftance, -

EXPERIMENT rl.

And this allo brings into my mind ano-
ther Experiment that [ made about the pro-
duction of blacknefs, whereof, for Realons
too long to be here deduced, I expected and

found a good Succefs,and it was this : 1took
Re&ifi'd Oyl of Vitriol (that E might bave

the Liquor clean as well as ftrong) and by
. degrees mixt with it a convenientpropor-
tion of the Effential Oyl as Chymifts call
it, of Wormwood , drawn over with ftore
of Water ina Limbec , and warily Diftil-
ling the mixture ina Retorr,there remain’d
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a fcarce credible quantity of dry Matters
Blackasa Coal. And becaufe the Oyl of
Wormwood , though a Chymical Oyl
drawn by a Virtuofo, feemd to have fome-
what in it of the colour of the Plant, I Sub-
ftituted in its Room, the Pure and Subtile
Effential Oyl of Winter-Savory , and
mixing liele by little this Liquor , with
(if I mif-remember not) an Equal weight
of the formerly mention:d Rectify’d Oyl of
Vitriol, and diftilling them as beforein a
Retort, befides what there pafs'd over into

‘the Receiver, even thefe two clear Liquors

left me a confiderable Proportion, (though
not fogreat as the two former) of a Sub-

ftance black asPitch, which I yet keep by
me asa Rarity. |

EXPERIMENT VIL

A way of Whiting Wax cheaply and
in Great Quantity may be a thing of good
Oeconomical Ufe , and we have elfewhere
fet down the Praltice of Trades-men that
Blanch it But here Treating of White-
pefs only in Order to the Philofophy of
Colours, I fhall not Examine which of
the Slow ways may be beit Employ'd;
to free Wax from the Yellow Melleous

way



(146)
way of making it White , though but in
very Small Quantities. Take then a {ittle
Yeéllow Wax, fcraped or thinly {liced, and
putting it into a Bolts-head or fome other
Convenient Glafs, pour to it a pretty deal
of Spiritof Wine, and placing the Veflel
in Warm Sand , Encreafe the Heat by de-
grees, tillthe Spirit of Winebegin to Sim-
per or to Boylalittle; and coatinuing that
degree of Firé, if youbave put Liquor e-
noagh, you will quickly have the Wax
diflolv'd,thentaking it off the fire, you may
either fuffer it to Cool,as haftily as with
Safety to the Glafs you can, or Pourit
whilft "tis yet Hot into a Filtre of Paper,
and either in the Glafs where it Cools, or
in the Filtre, you will foon find the Wax
and Menfiruum together reducd into a
White Subftance,almoft like Butter, which
by letting the Spirit Exhale will fhrink in-
to amuch leffer Bulk, but ftill retaining its
Whitenefs, ‘And thar which is pretty in the
working ofthis Magiftery of Wax, 1s, that
the Yellownefs vanifhes, peither appear-
ing inthe Spirit of Wine that paffes Limpid
thraogh the Filtre, nor in the Butter of

Wax, if I may focallit, that, as 1faid, 1s
White.

EXPER I-y
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EXPERIMENT VIII,

_There is an Experiment, Pyropiilss,
which though I do not fo exadtly remem=
ber, and though it be fomewhat Nice to
make, yet,I am willing to Acquaint You
with, begaufethe thing Produc’d, though
it be but a Curiofity, iswont nota little to
pleafe the Beholders, and it is a way of
turniog by the help of a Dry Sub(tance,an
almoft Golden-colour’d Concrete, intoa
White one; the feveral Tryals arenot at
prefent fo frefh in my Memory to enable
me to tell you certainly, whetheran Equal
only or a Double weight of common Sub-
limate tuft.be taken in reference -to the
Tinglafs; but if I miftake nor, there was
in the Experiment that fucceeded belt, Two
parts of .the Former taken to One of the
Latter.Thele Ingredients being finely Pow-
dred and exaltly mix'd, we Sublin'd to-
gether by degrees of fire (thedue Grada-
tion of which is in this Experiment a thing
of main Importance) there afcended a
matter of a very peculiar Texturesfor it was
for the moft part made up of very Thin,
Smooth, Soft and Slippery Plates, almolt
like the fineft fort of the Scales of Fifhess
but of fo Lovely a White Inclining to
L3 Pearl<
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Pearl-Colour,and of fo curious and fhinin
a Glofs,  that they appear’d infome r:fpeé
little loferiour to Orient Pearls, andin o-
ther Regards, they feem'd to Surpals them,
and were Applauded for a fort of the Pret-
tieft Trifles that we had ever prepard to
Amufe theEye.  Twill not undertake that
that though you'l hardly mifs changiog the
Colour of your fhining Tin-glafs, yet you
will the firft or perhaps the fecond time hit
Right upon the way of making the Glilter-
ing Sublimate I have been mention-

ing.
EXPERIMENT IX.

When we Diflolve in Aqua Fortis a
mixture of Gold and Silver melted into one
Lump, it ufually happens that the Powder
of Gold that falls to the bottom, as not be-
ing Diffoluble by that Menftraum, will not
have its own Yellow, but appear of a Black
Colour, though peither the Gold, nor the
Silver, nor the Agua Fortis did before ma-
nifeft any Blacknefs. And divers Alchy-
mifts, when they make Solutions of Mine-
rals they would Examine, are very Glad, if
they fee a Black Powder Precipitated to
the Bottom, taking it fora Hopeful Sigo,

that thofe Particles are of a Golden Na-
fure,
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ture, which appearina Colour fo ordinary
to Gold parted from other Metals by Agua
Fortis, that itis a trouble to the Refinerto
Reduce the Przcipitated Calx to its Na-
tive Colour. For though, (as we have
try'd) that may be Quickly enough done
by Fire, which will make this Gold look
very Glorioufly (‘asindeed ‘tisat lealt one
of the Beft ways that is praltis'd for the
Refining of Gold, ) yet it requires both
Watchfulnes and Skill, to give it fuch a
Degree of Fire as will ferve to Reftore it
to its Luftre , without giving it fuch a
One, as may bring it to Fulion, to which
the 'Minutenefs of the Corpufcles it confilts
of makesthe Powder very apt. And this
brings into my Mind, that having taken a
Flatand Bright piece of Gold,that was Re-
fin'd by a Curious and Skilfal Perfon on
purpofe to Try to what height of Purity
Gold could be brought by Att, I found that
this very piece, as G%uriuus as it look'd, be-
ing rubb’d alittle upon a piece of fine clean
Lionen, did fully it with a kiod of Black 5.
and the likel have obferv'd in Refin'd Sil-
ver, which I therefore mention, becaufe [
formerly fufpected that the Impurity of the
Metal might have been the only *Caufe of
what [ have' divers timesobferv'd in wear-
pg Silver-hilted Swords, Namely, that
| L3 where
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whete they rubb’'d uponmy Cloths,if they
were of a Light-Colour'd Cloth, the Af-
frittion would quickly ' black them3'and
congruoufly hereunto I have found Pens
blackt almoft all over, when I had a while
carry'd them about me ina Silver Iok-cale,
To which [ (hall only add, that whereasin
thefe feveral Taftances of Denigration, the
Mo:rals are worn off, or otherwife Reduc'd
into very Minute Parts, that Circumf{tance
may prove not Unworthy your Notice.

EXPERI MENT X,

That a Solution of Silver does Dye hair
of a black colour, is a Known Experiment,
which fome . perfons more curious than
dexirons, have fo Unluckily made upon
themfelves as to make thefr Friends very
Merry.  And T remember that the other
day, I made my fIf fome Sport by anIm-
provement of this Obferva icn ;5 for having
diffolv'd lome pure Silver 1o Agxa Fortis,
& Evaporated the MenSirnunm ad ficcitatens,
as they fpeak, I causd a Quantity of fair
Water to. be pour’d upon the Caly twoor
three feveral times, and to be at each Eva-
porated, till the Caly was very Diry, and
all the Greepilth Blewnefls that 1s wont to
appear n common Cryftals of Silver,
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was quite carry'd away. ThenTmadethofe
I meant to Deceive, Moiften fome part of
their Skin with their owg Spittle,and {light-
ly Rub the moiftned parts with a little
of this Prepard Silver; Whereupon they
Admird to fee, that a Snow-white Body
laid upon the White Skin (hould prefently
producea deep blacknefs, as if the (tains
had been made with Tnls,c{peciaily confider-
ing that this blacknefs could not, like chat
produced by, ordioary Ink , be readily

‘Wafh'd off, but requir'd many Hours, and

part of it fome |days to its Obliteratiord
And with the fame White Calx-and a little

| Fair Water we likewife Stain'd the White

Hafts of Knives, with: a lafting Black in
thofe parts where the Calx was plentifully
enough laid ons fos where it was laid on but
very thinly , the Stain was not. quite of fo
deepa Colour.

EXPERIMENT XL

The Caufe of the Blacknefs of thofe ma~
py Nations, which by one common Name
we are wont to call Negroes , basbeen long
fince Difputed of by Learned Men, who
poffibly had not done amifs,if they had alfo
taken into Confideration, why fome whole
races of ‘other . Animals  befides Men , as
L 4 Foxes
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Foxes and Hares, are Diftinguifh'd by a
Blacknefs not familiar to the Generality of
Animals of the famg Species 3 The General
Opinion (ta be mention'd a little lower)
hasbeen rejetted even by fome of the An<
tient Geographers, and among the Mo-
derns Ortelivs and divers other Learned
Men have Queftioned it. But thisis no
place to mention what thoughts I have had
to and fro about thefe Matters: Only as
1 fhall freely Acknowledge, that to me the
Enquiry feems more Abftrufe than it does
tomany others, and that becaufe confult-
ing with Authors, and with Books of Voy-
ages, and with Travellers, to fatisfie my felf
In mattersof Falt, I have met with fome
things among them, which feem not to a-
gree very well with the Notions of the moft
Claffick Authors concerning thefe things s
for it being my Prefent Work'to deliver ra-
ther matters Hiltorical than Theorys, |
fhall Annex fome few of my Collections,

inftead of a Solemn Difputation. It is

commionly prefum’d that the Heat of the

Climates wherein they live, is the reafon,
why {o many Inhabitaots of the 8corching
Regions of 4frica are Black 5 and there is
this familiar Qbfervation to Countenance
this Conjetture, That we plainly fee that
Mowers, Reapers , and ‘other Countrey-
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people,who fpend the moft part of the Hot
Summer days expos'd to the Sun, have the
skin of their Hands and Faces, which are
the parts immediately expos'd to the Sun
and Air,made of a darker Colour than be-
fore, and confequently tending to Black-
nefs's And contrariwife we obferve that
the Danes and fome other people that In-
habit cold Climates, and even the Englifb

. who feel not fo Rigorous a cold, bhave ufu-

ally Whiter faces than the Spaniards, Por-
tugals and other European Inhabitants of
Hotter Climates. But this Argument I
take to be far more Specious than Convin-
cing 5 for though the Heat of the Sun may
Darken the Colour of the Skin, by that
Operation, which wein Englifh call Sun-
burning 5 yet Experience doth not Evince,
that I remémber, That that Heat alonecan
produce a difcolouring that fhall amount

| to atrue Blacknefs,like that of Negroes, and

we fhall fee by and by that eventhe Chil-
dren of fome Negrees not yet Ten days
Old (perhaps not fo much by three quar-
ters of that time ) will notwithftanding
their Infancy be of the fame Hue with their
Parents. ' Befides, there is this {trong Ar-
gument to be alledg’d againft the Vulgar
Opinion, that in divers places in 4ff un-
der the fame Parallel, or even of the fame
...... vyl Degree
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ree of Latitude with the

divers Nations in the Empire

Qlearins Voy-  of Ethiopia are not Negroes,
gfﬁfﬁﬂg{m though Situated inthe Torrid
b 3. Zone, and as pear the /Equi-

noctial, as other Nations that
are fo (as the Black Inhabitants of Zeylas

and Mglabar are not in our Globes plac'd
fo near the Line as Amara the Famoufeft
place in Ethiopia.) Moreover, (that which is
of nofmall Moment inour prefent Difqui-
fition) 1 find not by the beft Navigators
and Trayellers to the Weft-Indies , whofe
Books or themfelves I have confulted on
ghis Subject, that excepting perhaps one
place or two of {mall extent, there are any
Blacks Originally  Natives of ‘any part of
America (for the Blacks now there have
been by the Europeans long Tran{planted
ghither) though the New World contain
10 it fo great a Variety of Climates, and
particularly reach guaite Crofs, the Torrid
Zone from one Tropick to another. And

though it be true that the Dazes be a Whi- -

gcr People than the Spaziards, yet that may
procced rather from other caufes (not here
£0.be . enquir’d into) than from the. Cold-
pels of the Climate, fince got only the

' Swedes

_ African Res |
gions inhabited by Blacks, the People are |
at moft but Tawny ;. And in 4frica it felf i on
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swedes and other Inhabitants of thofe Cold
Countries, are pot ufually fo White ag the
Danes, nor Whiter than. other Nations in
proportion to their Vicinity to the Pole.
| And fince the Writiog of the former part

of this Effay, having an opportunityon a
Solemn occafion to take Notice of the Nu-

merous Train of fome Extraordinary Am-,
baffadors fent from the Rufftan Emperor to
a great Monarch,oblervd, that (though it

‘were then Winter) the Colour of theit

Hiair and Skin was far lefs Whiti(h than the
Dames who Inhabit a milder Region 13
wont to be,but rather for the moft part of a
Darkifh Brown 3 And the Phyfitianto the
Atnbaflador with ~whom thofe Rwuffes
came, being ask’d by me whether in 2w/
wowy it felf the Generality of the People
were more inclin’d rohave Dark-colour'd
Hair than Flaxen, he anfwer'd Afflrmative-
1y 5 but feem'd to fafpect that the True and
Ancient Ruffians, a Sept of whom hetold
me he had met with. in one of the Provin=
ces of that vaft Empire, were rather White
like theDawes,than any thing near fo Erown
as the prefent Mufcovites whom he guefles
to be defcended of the Tartars,and to have
inherited their colour from them. ] But to
Profecute our former Difcourfe, 1(halladd
“for further Proof of rhe Copjecture [ was
countenan-
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countenancing that good. Authors inform
us that there are Negroesin Africa not fap
from the Cape of good Hope, and confequent-
ly beyond the Southern Tropick,and with-
out the Torrid Zone, much about the fame
Northern Latitude (or very little more)
wherein there are divers American Nati-
ons that are not Negroes, and wherein the
Inhabitants of Candia, {ome parts of Sicily,
and even of Spain are not fo muchas Taw-
ny-Mores. Bur (which is a freth and ftrong
Argument again(t the common Qpinion, )
I find by our recent Relations of Green-
land, (our Accounts whereof we owe to
the Curiofity of that Royal Virtwofo the
prefent King of Demmark, ) that the In-
habitants are Olive-colour'd, or ratherofa
Darker Hue. But if the Cafe were the
fame with Men, and thofe other kinds of
Animals I formerly nam'd, I fhould offer
fomething as a coofiderable proof, That
Cold may do much towards the making
Men White or Black, and however I f{hall
fet down the Obfervation as I have met
with it, as worthy to come into the Hifto-
ry of whitenefs and Blacknefs, and it is,
that in fome parts of Rwx[fiz and of Livozia
it is affirm’d by Olass Atagnws and others,
that Hares and Foxes (fome add Partrid-
ges) which before were Black, or Red, or
Gray,
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Gray, doin the depth of Winter become

White by reafon of the great Cold 5 (for

that it fhould be,as fome conceive, by look-
ing upon the Spow, fecms improbable upon
divers accounts) And I remember that ha-
wving purpofely enquir'd of a Virtuofo who

lately Travell'd through Livoniato Mofeo,
concerning the Truth of this Tradition,
he both told me, he believ'dit, and added,
that he faw divers of thofe lately namd
Apimalseither in Ruffis or Livowia (for 1
do not very well remember whether of the
‘two) which, though White when hef{aw

_them in Winter, they afiur’d him had been

black,or of other Colours before the Win-
ter began, and would be fo again when 1€
was over. But for further fatisfation, 1 .
alfo confulted one that had for fome years
been an Eminent Phyfitian in Ru/fis, who
though he rejedted fome other Traditions
that are generally enough believ'd concern-
jog that Countrey,told me neverthelefs,that
he faw no caufe to doubt of this Tradition
of Olaws Magnws as to Foxes and Hares, not
only becaufe ‘tis the common and uncon-
trould Affertion of the Natives 3 but alfo
becaufe he himfelf in the Winter could
never that he remembred fee Foxes and
Hares of any other colour than Whites

~ And I my felf haviog fcen 2 {fmall White
Fox -
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Foxbrought out of E#ffrz into Englasd ~»
wards the latter end of Winter, foretold

thole that thew'd him me, that he would

chabge colour in Summer, and according-
1y' coming to look tipon himagainin Fulp,
F'found that the Back and Sides, together
with the upper part of the Head and Tail,
were already grown of adark colour, the
lower part of the Head and Belly contain-
ingasyeta Whitenefs. Letmeadd, thae
were it not for fome{cruple | have,l fhould
think more than what 0la#zs rélates, con-
firm’d by the Judicious Oleariws, whowas
twice employ’d into thofe parts as a Pub-
Tick Minifter, who in his Account of Adu/f-
covy, has this Paflage: The Hares thereare
‘Gray 5’ but in fovte Provincesthey gromwhite
intheWinter, And within fome few Lines
after:: It is not'very difficult to find the Canfe
of this Change, which certainly proceeds only
Jromthe Outward Cold, [inte 1know that even
in Summer Hares will charige Colowr, if they
be'kept 2 competent time ina'Cellar 5 lfay,
were 1t not for fome Scruple, becaufe T'take

“fotice, thatinthe (ame Page the Author
. affirms, that' the like change of Colourithat

happens to Hares in fome Provinces of
Mifcovy, happens to, them al{o in Livonia,
& yet immediately fubjoyns,chat in Curlawd
the Hares vary' not their ‘colour in Win-
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ter, though thele two laft named Cown

"9 tfies be contiguous, (thatis) fever'd only

by the River of Dagna; For it is fcarce
conceivable how Cold alone Thould bave, it

.+ Countries {o near, fo firangely differing an

operation, though no lefs {trange a thing
is confefs'd by many,that afcribe the Comr
plexion of Negroesto the Heat of ':he Sun,
when they would have the River of Cewagh,
{o to bound the 2foors, that though on the
North-fide they are but Tawny, onthe 0=
ther fide they are Black.

T here is another Opinion concerning the
Complexion of Negroes,that is not only ein-
brac’d by many of the more VulgarWriters,
but likewife by thatingenious TravellerMn
Sawdys, and bya late moft learned Critic
befides other men of Notesand thele Wnulé
have the blacknefs of Negroes an cffect of
Noah's Curfe ratify’d by God s, upon Chawis
But though I think that even a]i\larura‘.liﬂ:
may witﬁnut difparagement believe al
the Miracles attefted by the Holy Scrip=
tures, yet in this cafe to fly to a Superna=
tural Caufe, will, I fear, look like Shifting
off the Difficulty, inftead of Refolving it}
for we enquire not the Firft and Univerfal
but the.Proper, Immediate, and Phyfica

Caufe of the Jetty Calour of Negroess and
~ not only we do not find expretied in the

Scrip=
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Scripture, that the Curfe meant by Noab to
Chim, wasthe Blacknefs of his Pofterity,
but we do find plainly enough there that
the Curfe was quite another thing, namely,
that he fhould be a Servarit of fervants,that
15 by an Ebraifm, a vety Abject Servant to
his Brethren, which accordingly did in part
come to pafs, whenthe Ifraclites of the po-
fterity of Seir,{ubdued the Candanites thae
defcended from Cham , and kept them in

rreat Subjection. Nor is it evidetit that

lacknefsis a Curfe, for Navigators tell us
of Black Nations, who think f6 much o-
therwife of their own condition, that they
paint the Devil White. Nor is Blacknef3
tnconfiltent with Beauty, which even to
our European Eyes confifts not fo much in
colour, as an Advantageous Stature, a
comely Symmetry of the parts of the Bo-
dy, and good features in the Face. Sothat
Ifee not why Blacknefs fhould be thought
fuch a curfe tothe Negroes, unlefs perhapg

it be, that being wont to go Naked in thofe

Hot Climates, the colour of their Skin
does probably, according to the Doctrine
above deliverd, make the Sin-beams more
fcorchipg tothem, thanthey would prove
to a people of a White complexion.
Greater probability there is, That the

Principal caufe ( for I would not cxcludﬁ'
%
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(161) |

all concurrent ones) of the Blacknefs of
Negroes is fome Peculiar and Seminal Im-
preffion, for not only we fee that Black-
#ore boyes brought over into thefe Colder
Climates lofe not their Colours But good
Authors inform us, That the Off-fpriog of
Negroes Tranfplanted out of Africa, above
a hundred years ago , retain {till the Com-
plexion of their Progenitors, though pofii-
bly in Tra& of time it will decay ; As on
the other fide, the White people removing

.into very Hot Climates, bave their Skins

by the Heat of the Sun f¢orched into Dark
Colours3 yet peither they, nor their Chil-
dren have been obferv'd, eveninthe Coun~
trys of Negroes, to delcend to a Colour a-
mounting to that of the Natives; whereas
I remember I have Read in

Pifos excellent account of Bra-  Fifs Nat &
ﬁf', that LbEtWi}f! the Ameri- ;ﬁﬁ};fﬂ:. P
¢ans and Negroes are generated  in fine.

a diltin& fort of Mep, which |
they call Cabocles,” and betwixt Porfugals
and Zthiopian women, He tells us, he
has fometimes feen Twins,; whereof one
had a White Skin, the other a Black 3 not
to mention here fome other inftances , he

gives, that the produétions of the mixtures

~ of differing people; that is (indeed,y the

cffects of Seminal Impreffions which they
M cons

- —
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cbnfequently argue to have been their cau-
fess and we fhall not much fcruple at this;
if ‘we confider, that even Organical parts
may'receive great ' Differences from fach
peculiar Impreflions , upon what account
foever they came tobe fetled inthe firft In-
dividual perfons, from whom they are Pro-
pagated to Pofterity, as we feein the Blob-
ber-Lips and Flat-Nofes of moft Nations
of Negroes: And if we may credit what
Learned men deliver concerning the Little
Feet of the Chimefes, the Macrocephali ta-
ken notice of by Hippocrates,will not be the
only Inftance we might apply to our prefent
purpofe.  And on this occafion it will not
perchance be Impertinent to add fomthing
of what I have obferv'd in other Animals,
as that there is a fort of Hens that want

Rumps 5 And-that (not to mention that in
feveral places there is a fort of Crows or

1Daws that are not Cole-black as ours, but

partly of a whitifh colour ) in fpight of

Porphyries examples of Infeperable Acci-

dents, 1 have feen a perfectly White Ra-

ven, asto Bill as wellas Feathers, which: I

atteéntively confider'd, for fear of being im-

posd upom. - And this recalls into my Me-

mory, what a very Ingenious Phyfician has
divers tinlesitclated to me of a younglady,

10 whom being call’d;he found that though .

{he
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fhe much complain’d of want of Health,
yet there appear'd (o little caufe either in
her Body, or her Condition to Guefs that
She did any more than fancy her felf Sick,
that ferupling to give her Phyfick, he per-
{waded her Friends rather to divert her
Mind by little Journeys of Pleafure; inone
of which going to Vifit St. winifreds Well,
this Lady, who was a Catholick, and de-
vout inher Religion, and a pretty while in
the Water to perform fome Devorions,
and had occafion to fix her Eyes very at-
tentively upon the Red peble-(tones, which
in a fcatter'd order made upa good part of
thofe that appear’d through the water, and
a while after growing Big, {he was deli-
verd of a Child, whofe White Skin was
Copioufly fpeck!’d with (pots of the Colour
and Bignels of thofe Stones, apd though
now this Child have already livid feveral
years, yetfheftill retainsthem. I have bue
twothings to add concerning the Blacknefs
of Negroes, the opeis, that the Seat of that
Colour feems to be but the thin Epidermes,
or outward Skiny for 1 knew a young
Negroe, whohaving been lightly Sick ‘ofthe

Small Pox or Meafles, (for it was doubted

which of thetwo was his Difeafe) I found
by enquiry of a perfon that was concern'd
or him, that in thofe places the little Tu-.
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mors had broke their paffage through 'E,Tll;t
the Skin, whenthey were gone, they left [{1'-
Whitifh fpecks b:ﬁind them 5 and the Em
lately commended Pifo affures us, that ha- Dﬁdf
ving the opportunity in Braff/ to Diffedt ma- |
ny Negroes, he clearly found that their |
Blacknefs went no deeper than the very |
outward Skin, which Caticula or Epidermis |
being remov’d, the undermoft Skin or Catis |
appear'd jult as White as that of Ewro- Ej

pean Bodies. And the like has been affir- |.
med to me by a Phyfician of our own, "
whom , heariog he had Difleed a Ne- |
groe here in England, | confulted about PE:
this particular. The other thingto be here | P
taken potice of concerning Negroesis, That
having enquii’d of an Intelligent acquaint- f;
ance of mine (who keeps in the Frdies a- |

bout 300 ef them as well Women as .

Mz:n to work in his Plantations,) whether E’;'

o gt their Children come Black into the world 5 PH
b %;.H he anfwer’'d, That they did not, but were j:
0 R braaghe forth of almoft the like Reddifh &
) [ Colour with our Exropean Children s and | ©
g having further enquir'd, how longit was ;‘

| O S before thefe Infants appear’d Black, he re- |
bt ply'd, that ‘twas not wont tobe many days. :

And agreeable to this account [ find that,
given us in a frefhly publifb’d French Book 4
writtenby a efuit, that had good oppor |
tunity
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tunity of knowing the Truth of what he
Delivers; for being one of the Miffionaries
of his Order into the Southern America up-
.. | oo the Laudable Defign of Converting In-
w. | fidels to Chriftianity, he Baptiz'd feveral
Infants, which when newly Born, were
much of the fame Colour with Ewropean
Babes, but withinabout a Week beganto
appear of the Hue of their Parents. But
more' Pregnant is the Teftimony of our
i. | Countrey-man Andrew Battel, who be-
ing fent Prifoner by the Portugals to Angola,
.| liv'd there, and in the adjoyping Regions,
partly as a Prifoner, partly as a Pilot, and
partly as a Souldier, near 18 years, and he
mentioning the 4ffican Kingdom of Longo,
peopled with Blacks, has this paffage: The
Childrenin this Countrey are . o
Born white, and change their g,imﬂfc i
¥ Colour intwo daysio a Perfedd P 5*—‘3“’-“!
A Black. As for Examples The sop 5?* o
m:_ Purt:lﬁals which dwell inthe
iy| Kimgdom of Longo bave fometimes Children
o by the Negroc-wormen,and many timesihe Fa-
WV 2hers are deceived ghinking, when the Child is
Born, that it is theirs, and within twodays
it proves the Som or Daughter of a Negroe,
which the Portugals greatly grieve at; And
the fame perfon has elfewhere a Relation,
_ which, if he have made noufe at all of the
M3 liberty

late
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liberty of a Traveller, is very well worth
our Notice,fince this, togethet with that we
have formerly mention'd of Seminal Im-
preflions, fhews a poffibility, that a Race
of Negroes mighe be begun, though none of
the Sons of Adam for many Precedent Ge-
nerations were of that Complexion. - For
I fee not why it (hould not be at leaft as
pofiible, that, White Parents may, fome.
times bave Black Children, as that Affican

Negroes fhould -fometimes have laltingly.

White ones, efpecially fince concurrent
caules may eafily more befriend the Pro=
ductions of the Former kind, than under the
fcorching Heat of Affica thofe of the Latter.
And I remember on the oceafion of what
he delivers, thar of the White Raven for-
merly mention'd, the Poffeflon affiemd to
me, thatin the Neft out of which he was
taken White, they found withhim butooe
other Young one, and that he was of as
Jetty a'Black as any commien Raven. Bug
let us hear.our Author himfelf 2 Herewre
(fays he, fpeaking of the formerly men:
tion'd R cgions) Bors in this Countrey White
Cliilaven, which is viry rare artong

Purchas  theme ; for their Paresnts are Ne-

; groes s And whewn any of them are
Gorn, ey aveprefented to the King, andate
4 Doodosy Thefe arcas White ar any
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Wwhite Men. Thefe are the Kirgs witches,
and are browght up in Witcheraft, and always
wait or the King: There is w0 man that dare
meddlewiththefz Dondos, if they go to the
Markes they may take what they lift, for all
Men fland in awe of them. The King of Lon=
ga bath four of them. And yet 'this Cona-
try:inour Globes is placed almoft in the
midft of the Torrid Zone (four or five De-
grees Southwardof the Line.) And our
Author elfewhere tells us' of the Inhabi-

‘tants, that they are{o fond of their Black-

nefs, that they will not fuffer any that is not

of that Colour (as the Portugisls that come
to Tradethither) to be fomuch as Bury'd
io their Land, of which hean- i

nexesa particular example;that Eorchoe I
may be feen in his'Voyage pre=

ferv'd by our Induftrious’Countryman Mr.
Purébas. But it is high time for me to
difinifs Obfervations, and go on with Ex-

periments.

EXPERIMENT X1l

The way,P;rnphifu,:,nfpmducing White-
nefs by Chymical Precipitations 15 Very
well worth our  obfervingy for thereby Bo-
dies of very Differing Colours as well as
Natures , though: difiolvd in Several Li-

| M 4 quoIs,
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quors , are all brought into Calces or Powe
| iy ders that are White. Thus we find that
| ot not only Crabs-eyes, that are of themfelves
| White, and Pearls that are almoft fo, but |
Coral and Minium thatare Red, being dif~ | i
{folv'd in Spirit of Vinegar,may be uni%urm- 5
ly Pracipitated by Oyl of Tartar into white | th
Powders. T hus Silver and Tin feparately | &
diffulv’d in Aqua Fortis, will the one Pra- |
cipitate it {elf,and the other be Praecipitated | i
by common Salt-water into a White Caly, |4
aod fo will Crude Lead and Quickfilver |y
firtt dillolv’d likewife in Agua Fortis, The |ju
like Calx will be afforded as1 havetry'dby | b
a Solution of that fhining Mineral Tinglals | i
diffolv'd in 4gua Fortis, and Przcipitated | tl
outof it5 and divers of thefe Calces may | M
be made at lealt as Fair and White, if not | k
better Colourd , if inftead of Oyl of Tar- | u
tar they were Pracipitated with Oyl of #i- |y
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triol,or with another Liguor I could Name. |

Nay, that Black Mineral Antimonyic felf, | \

being reduc’d by and with the Salts that | ;

f coacur to the Compofition of common | ¢
i Sublimate, into that ¢lear though Unuous |
# ;} Liquor that Chymifts commonly call Re- | {
i ctif'd Butter of Antizsony, willby thebare | |

1 affulion of ftore of Fair Water be ftruck |,

gl d wn intothat Snpw-white Powder, which
when the adheging Salingls is well wafbd
it i o A &L off,
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off, Chymifltsare pleasd to call Morcurius
Vite, though the like Powder may be made
of Antimany , without the addition of any
Mercury atall. And this La&elcence,if I may
{o call it , does alfo commonly enfue when
Spirit of Wine, being Impregnated with
thofe parts of Gums or other Vegetable
Concretions, that are fuppos'd to abound
with Sulphureous Corpulcles, fair Water
is fuddenly pourd upon the Tin&ure or
Solution. And I remember that very late.

1y Idid,for Tryal fake,ona Tincture of Bex-

jamin drawn with Spirit of Wine, and
brought tobeas Red as Blood, pour fome
fair Water, which prefently mingling with
the Liquor , immediately turn'd the whole
Mixture White. Butif fuch Seeming Milks
be fuffer'd to ftand unftirr'd for aconveni-
ent while,they are wont to let fall to the bot~
tom a Refinous Subftance, which the Spi-
rit of Wine Diluted and Weakned by the
Water pourd into it, as unable to fupport
any lopger. And fomethingof Kin to this
change of Colour in Vegetables is that,
which Chymifts are wont to obferve upon.
the pouring of Acid Spirits upon the Red
Solution of Szlpbar, diflolv:d in an Infufion
of Pot-afhes, or in fome other fharp Lixi-
vium , the Pracipitated Sulpbur before it
fubfides, immediately turning the Red Li-
quor
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quor ‘into a White one. ' And other Ex-
amples might beadded of this way ‘of pro-

‘ducing whitenefs 14 Bodies by’ Pracipita-

ting them out of the Liquors wherein they
have been Diflolv’d 5 but I think it tnay be

“more ufeful to admonith you , Pyrophilus,

that this oblervation admits of RéltriCtions,
and is not fo' Univerfal, as by thistime per-
haps you 'have 'begun to think it; For
though ' ‘moft Pracipitated Bodies are
white,’ yet I knowfome thatare not 5 For
Gold diffolv’d in""Adgra Regis , whether
you Praecipitate it with Oyl of Tartar, or
with Spiric of Sal Armoniack,will not afford
a White bur a Yellow Calx.  Mercwryallo
though reduced into Sublimate, and Pra-
cipitated with Liquors abounding with
Volatile Salts, as the Spirits drawn from
Urine, Harts-horn, “and other Animal fub-
ftances, yet will afford, aswe Noted in our
firlk Experiment 'about Whitenefs and
Blackaefs, a white Precipicate, yet with
the Solution of Pot-afhes and orher’ Lixi-
viate Salts, it will let fall an Orange-Taw-
ny Powder. And (o will Crude Antimony,
if, being diffolv'd ina {trong Lye, you pour
(as far as I remember ) any Acid Liquor
upon the Solution newly Filtrated, whillt
it isyet Warm. - And if upon the Filtrated
Solution of #itriol, you pour aSolution of
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(r71) |
one of thefe fix'd Salts, there will fubfide
a copious fubftance, very far from having
any Whitenefs, which the Chymifts are
pleas'd to «call, how properly I have elfe-
where examin'd, the Saipbur of Vitriol. So
that moft Diflolv'd Bodies being by Przci-
pitation brought to White Powders, and
yet fome affordiog Precipitates of other
Colours, the realon of both the Phznome-
na may deferveto be enquir’d into.

EXPERIMENT XIIL

Some Learned Modern Writers are of
Opinion , * that the Account upon which
Whitenefs and Blacknefs ought to be
call'd, as’ they commonly are,
the two Extreme Colours, is,  SeeScaliger
That Blacknefs (by which T §:}§’;“ e
prefume is'meant the Bodies
endow’d with it)receives no other Colours;
but Whiteénefs very eafily receives them
ally whence fome of them compare White-
nelstothe Ariftotelian Materia prima, that
being capable of any fort of Forms, as they
{uppole White Bodies to be of every kind
ot Colour. “ “But not to Difpute about
Names or Expreflions, the thing it felf that
is aflirm’d as Matter of Fa&, feems to be
~'-I: rue enough in molt Cafes, not in all, or fo,

as
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as tohold Univerfally. For though ic be
a common obfervation among Dyers, That
Clothes, which have once been throughly
imbu'd with Black, cannot fo well after-
wards be Dy'd into Lighter Colours, the
przexiltent Dark Colour infecting the In-
gredients, that carry the Lighter Colour
to be introduc’'d, and making it degenerate
into fome more fad one 3 Yet the Experi-
ments lately mention'd may fhew us, that
where the change of colour in black bodies
isattempted, not by mingling Bodies of
Lighter Colours with them, but by Addi-
tion of fuch things as are propertoalter the
Texture of thofe Corpufcles that contain
the Black Colour, ’tis no fuch difficult mat-
ter , asthe lately mention’d Learned Men
imagine , to alterthe Colourof Black Bo-
dies. For we faw that Inks of feveral
Kinds might in a trice be deprivd of all
their Blacknefs ; and thofe made with Log-
wood and Red-Rofes might alfo be
chang’d, theoneinto a Red, theotherinto
a Reddifh Liquors and with Oyl of V-
triol I have fometimes turn'd Black pieces
of Silk iato akind of Yellow, and though
the Taffaty were thereby made Rotten, yet
the {poiling of that does no way prejudice
the Experiment , the change of Black Silk
into Yellow, being neyer the Jefs True, be-
caufe
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caufe the Yellow Silk is the lefs good. And
asfor Whitenefs, 1 think the general affic-
mation of its being fo eafily Deftroy'd or
ttanfmuted by any other Colour, ought not
to be receiv'd without fome Cautions and
Reftrictions. For whereas, according to
what I formerly Noted, Lead is by Calci-
pation turn'd into that Red Powder we
call Miniums And Tin by Calcination re=
duc'd toa White Calx, the Common Putty
that is fold and us'd fo much inShops, in<
ftead of being, as itis pretended and ought
to be, only the Calx of Tin,is,by the Arti-
ficers that make it,to fave the charge of Tin,
made (as fome of themfelves have con-
fefs'd, and as I long fufpeéted by the cheap
rate it may be bought tor ) but of half Tin
and half Lead, if not far more Lead than
Tio, and yet the Putty in fpiteof fo much
Lead is a very White Powder, without
difclofing any Mixture of Minium. And {o
ifyou take two parts of Copper, which isa
High-colour’d Metal, to but one of Tin,
you may by Fufion bring them into onc -
Mafs,wherein the Whitenefs of the Tinis
much more Confpicuous and Predominant
than the Reddifhnefs of the Copper. And
on this occafion it may not be [mpertinent
to mention an Experiment, which I relate
upon, the Credit of a very Honeft man,
whom

L
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whom I purpofely enquir'd of about it, be-
1ng my felf not very fond of making Tryals
with 4rfemick; the Experiment is this, That
if you Colliquate Arfenick and Copperina
due proportion, the Arfemick will Blanch
the Copper both within and without,which
is-an Experiment well enoogh known 3 but
when I enquir'd, whether or no this White
mixture being skilfally kept a while upon
the Cupel would not let go its drfemick
which made Whitenefs its przdominant
Colour, and return to the Reddifhoefs of
Copper; I was afiur’d of the Affirmative ;
fo thar among Mineral Bodies, fome of
thofe that are White, may be far more ca-
pable, thap thofe I am reafoning with
fecem to have known, of Eclipfing others,
and of making their Colour Predominant
in Mixtures. In further Confirmation of
which may be added, that I remember that
I allo took a lump of Silver and Gold melt-
ed together, wherein by the Altimate of
a very Experienc’'d Refiner, there might be
. about a fourth or third part of Gold, and
yet the Yellow Colour of the Gold was fo
hid by the White of the Silver, that the
whole Mafs appear’d to be but Silver, and
when it was rubb’d upon the Touchftone,
an ordinary beholder could fcarce have di-
tinguifh'd it from the Touch of common

Silver;
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Silver 3 though if I puta little Agua Fortis
upon any part of the white Surface it had
given the Touch-{tone , the Silver in the
moiftoed part being immediately takenup
and conceal’d by the Liquor , the Golden
Particles would prefently difclofe that na-
tive Yellow , and look rather as if Gold,
than if the above mention’d mixture , bhad
been rubb’d uponthe Stone.

EXPERIMENT XIV.

I took a piece of Black-hora,(polilb'd as

| being part of a Gomb) this with a piece of

broken Glafs.I fcrap’d into many thin and
curdled flakes, fomefhorter and fome lon-
ger , and having laid a pretty Quantity of
thefe fcrapings together,I found, as Ilook'd
for, that the heap they compos’d was
Whitejand though, if 1 laid it upona clean
piece of White-Paper , its Colour {eenvd
fomewhat Eclips'd by the greater White-
nefs of the Body it was compared with,
looking fomewhat like Linnen that had
been {ulli'd by alittle wearing , yetif 1laid
it upona very Black Body, asupona Beaver
* Hate, it then appear’d to be of a good
W hiteswhich Expériment, that youmay in
a trice make when you pleale, feems very

much to Disfavour both theix Do&rilne
: that
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¢hat would have Célours to flow from the
fubftantial Forms of Bodies,and that of the
Chymilts alfo, whoafcribe them to one o¢
other of their three Hypoltatical Princi=
pless for though in our Cafe there was fo § p,
greata Change made, that the fame Body | ¢
without being {ubftantially either Increas'd §
o0t Leffened, pafles immediately from one |
extreme Colour to another (and that ro6 (.
from Black to White) yet this fo great and §¢.
fudden change is effected by a flight Me- §
chanical Tranfpofition of parts, there being ..
o Saltor Sslphur or Merctrychat can be
pretended to be Added or Taken away,nor' §¢
yet any fubftantial Form that can reafona- §
bly be fuppoy'd to be Generated and De-
ftroy’d, theé Effe& proceediog only from a
Local Motion of the parts which fo vary'd
their Pofition as to multiply their diftinck
Surfaces, and 10 Qualiffe them to Reflet
far more Ligkt to the Eye, thanthey could ;.
before they were ferap'd off from the entire §¢
piece of Black horn.

kn

EXPERIMENT XV.

And now, Pyrophilss it will not be impros | 0
per for us to take fome notice of an Opinion a |

touching the caufe of Blacknefs, which ¥
judged it not fo feafonable to Queftion, till
[had |
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Thad fer down fome of 'the Experiments,
that might ju (tifie my diffent from if, }g oy
“know thde' of late divers Learned "Mep
having ddpted *efie " three Hypoftatica]
Principles, peﬁd?s. b’thgl‘j Notions of the
Chymilts, “are ve?' inclinable to reduce
all Qualities ofBodies to.orie or other, of

L

thofe three Principles, and particulatly af:
fign for the caufe of Blacknefls the Sootie
ftcam of adft or torrifi'd sulphur.But [,1_1_;-“33%
thar what ‘'we have deliver'd above -to
countenance the Opinion we, have pro-
pos'd about the caufe of Blackne(s will
fo eafily fupply you with (everal Pagtjculars
that may EE mdde ufe of againft this Opi-
nion, that T fhall now réprefent to you but
two things'concerning it. i

And Firft it feems that' tHe fivourers of
the Chymical Theories might have pitche
vpon fome more proper term,to exprefs the
Efficient of Blacknefs than su/phur aduft 5
for we Know that aemnzon Sulpbur, not only
when Melted, but even when Sublim’d,
does not grow Black by fuffering the
Attion of the fire, but dontinues and a-
fcends Yellow , and rathér more than le(

White, thao it was beforé its being expos'd
tothefire. Andif it be fet on fire,as when
We make that acid Liquor, that Chyhifts
<all Oeuns Sulphuris per campanamsit affords

N very
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very littleSoot,and indeed the flame yields
{o little, that it will fcarce in any Degree
Black a Sheet of White Paper,held a pretty
while over the flame and {moak of ir,
which is obferved rather to Whitenthan
Infectlinnen, and which does plainly make
Ked Rofes grow very Pale, but not at all
Black, as farasthe Smoak is permitted to
teach the leaves. And Ican {hew you of
a fort of fixt Sulphut made by an Indu-
firious Laborant of your acquaintance,who
affur'd me that he was wont to keep it for
divers weeks together night and day in
a naked and violent fire, almoft like that
of the Glafi-houfe,and when,to fatisfie my
T riofity,I made him take outa lump of it,
¢Hugh it were glowing hot (and yet not
-Ited,) it did not, when I had fuffered it
cool, appearBlack, thetrue Colour of
' being a true Red. Iknow it may be faid,
rlat Chysifts in the Opinionabove recited
meai the Principle of Sulphur, and pot
tommor Sulphur which receives 1ts name,
0ot from its being «/ perféctly of a Sul-
phureous Nature, but for that plenty and
Pr¢dominancy of the Sulphureous Princi-
ple fnir. But allowing this, 'tis eaflie to
reply, that {till according to.this very Rea-
fon, torrifid Sulphur fhould afford more

Blacknefs , than moft other coneretes,
wherein
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wherein that! Principleis confefs'd to be far
lefs copious. "'Alfo'when 1 have expos'd
Camphire to the fire in Clofe Veflels, as
Inflameable; and confequently (according
to the Chymifts) as SulphureousaBody as
itis; Icould not by fuch a Degree of Heat
as brought it to Fulion, and made it Boyl in
the glafs, imprefs any thing of Blacknefs, or
of any other Colour, than its own pure
'} White, upon this Vegetable Concrete. But
what fhall we fay to Spirit of 'Wine, which
being madeby a Chymical Analyfis of the
Liquor: that affords it, and being totally
Inflameable, feems to have a full right to
the title they give it of Sulphur Vegetabile, &
yet this fluid Sulphur not ooly contracts
not any degree of Blacknefs by being often
fo heated, as to be made to Boyl, but
when it burns away withan Altual flame,
I have not found that it would difcolour a
piece of White Paper held over it, withany
difcernable Soot. Tinalfo, that wants not,
4] according to the Chymilts, a Suiphur Jo-
l vialé, when throughly burped by the fire
into a Cal®, i3 not Black, but eminently

ind} White. And I lately noted to you out of

Belloniws, that the Charcoals of Oxy-cedar
| are pot of the former of thefe two colours,
but of the latter. ' And the Smoke of our
sf Tinby coals heré in England, has been
| N2 ulually
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ufually obferv'd, rather to Blanch linnen
than to Black it. To all which other Parti-

culars of the like nature might be added,but °

I rather chufe to put you in mind of thé
third Experiment, about making Black
Liquors, or Ink, of Bodies that were
none of them Black before. For how can it
be faid, that when thofe Liquors are put
together actually Cold, and continue fo
after their mixture, there latervenes any
new Aduition of salphur to produce the
emergent Blacknels (and the fame queltion
will be appliable to the Blacknels produc'd
upon the blade of a Knife,that bas cut Lem-
mons and fome kind of Sowr apples, ifthe
juice (though both Altually and Poten-
tially Cold)be not quickly wip'd off) And
when by the inftilling either of a few drops
of Oyl of Vitriol as in the fecond Experi-
ment,or of alittle of the Liquor mention'd
in the Paffage pointed at in the fourth
Experiment (where [ teach at once to
Deltroy one black Ink, and make another)
the Blackne(s produc’d by thofe Experi-

ments is prefently deftroy'd 5 if the Colour |,

proceeded only from the plenty of Sulphu-
rous parts, torrify’d in the Black Bodies, I
demand,what becomes of them, when the
Colour {o fuddenly dif-appears 2 For itcan-
not Reafonably be faid, that all thofe that
fuffic’'d
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fuffic'd to'make (o great a quantity of Black
Matter, fhould refort to fo very fmall a
proportion of the Clarifying Liquor, (if I
may {0 call it )as to be dilured by it, with-
out at all denigrating ir. © And if it be faid
that the [nftill'd liquor difpersd thofe black
Corpufcles, [ demand, how that Difperfion
comies to deftroy their Blacknefs, but by
making fuch a Local Motion of their parts,
as deftroys their former Texture? which
may be a Matter of fuch moment in cafes
like ours, that I remember that I have in
| few hours, without addition, from Soot
it felf, attain’d pretty ftore of Cryftalline
| Salt, and good ftore of Tranfparent Li-
quor, and (which I have on another occali-
on noted as remarkable) this fo Black fub-
{tance had its Colour (o alter’d, by the
change of Texture it receiv'd from the fire,
wherewith it was diftill'd, that it did for a
great while afford fuch plenty of very white
Exhalations, that the Receiver, though

large.feem’d to be almoft filled with Milk.
Secondly, Bat were it granted, as it is
| 10 fome cafes not improbable, that divers
Bodies may receive a Blacknels from a
Sootie Exhalation, occafion’d by the.
| Aduftionof their Sulphur, which (forthe
Reafons lately mention'd I fhould rather
call their Qyly parts; ) yet ftill this accnuni;

N 3
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is applicable but to fome Particular Bodies,
and |will afford us no Genéral Theory of
Blacknefs. For if, for example, White
Harts-horn, being; in Veflels well luted
to each other,-€xpos'd tothe fire, be faid
toturn Black by the Infection of its own
Smoke, Ithink I may jultly demand, what
it-is that makes the Smoke or Soot it felf
Black, fince no fuch Colour, bt its con-
trary, appear’d beforein the Harts-horn 2
And with the fame!Reafon, when: we are
told, thattorsify'd Sulphur makes Bodics
Black, I defire to be told alfo, why Tor-
refaltion makes Sulphur it felf Black ¢ nor
willi there be any Satisfatory Realon
affign’'d of thefe Quaries,. without taking
in thoft fertil as well as intelligible Mecha-
nical Principles of the Pofition and Tex-
ture ofthe Mioute parts of the body in re-
ference to the Light and the Eye 5 and thefe
applicable Principles may fervethe turniin
many cafcs, where the Aduftion of Sulphur.
cannot be pyétendeds as in! the appearing
Blacknefs of an Open Window, looktupon
at a fomewhat remote diftance from-the
houfe, as alfo in the Blacknefs Men think
they fe= in the Holes thathappen tobe:in
White Linnen, or Paper of the like Colour's
andin the Increafing Blacknefs-immediately
Produc'd barely by {o: rubbing Velver,
; | whofe

LE|



W L el
whofe Piles were Inclin'd before, as to re-
duce them to a more Erected pofture 5 in .
which and in many other cafes formerly al-
lédg’d , there appears nothiog requifite
to the Production of the Blacknefs, but the
hindring of ‘the incident Beams of Light
from rebounding plentifully enough to the
Eye. To be fhort, ‘thofe I reafon with, do
concerning Blacknef(s, what the Chymilts
are wont alfo to do concerning other Qua-
lities, namely to content themfelves to tell
us, in what Ingredient of a Mixt Body,
the Quality enquir’d after, does refide, in-
{tead of explicating the Nature of it, which

(toborrow a comparifon from their own

Laboratories ) is much as if in an en-
quiry after the caule of Salivation, they
fhould think it enough to tell us, that the
feveral Kinds of Prazcipitates of Gold
and Aercury , as likewife of Quick-filver
and Silver (for I know that make and ufe of
fuch Pracipitates al{o)do Salivate upon the
account of the AMercury, which though
Difguis'd abounds in them , whereas the
Diégulty i1s as much to know upon what
account Mereyry it {elf, rather than other
Bodies, has that power of working by Sali-
vation. Which I{ay not, as thoughit were
not fomethirg (and too often the moft we
can arrive at) to dilcover in which of the
N 4 Ingre-
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Iogredients of a Compounded Body, the
Quality, whnﬁ: Mature 1S, f:.}ll”ht, IE[ldcs,
but bc-f:au'ﬁ_, though this Diﬁ:uvery it {elf
may. Fi. for. w,g:etl!.uﬂz, and Is ﬂ{[f_nnm:s
njore than Whap ist ught us about the fame
gh}f-q:a in the S;_Fmgl yet we qught not to
1

p;x I cuﬁ.rgb Whﬁ'p more Clear and Par-.

T

“;“,'4. ay awouws.nc to be bad.,
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Containing
Promifcuous Experiments -
. About
COLOURS.

——

e |

ExperimENT L.

Ecaufe that , according to the Con-
| jectures'I have above propos’d, one’
. of the moft General Caufes of the
Diverfity of Coloursin Opadous Bodies, 1s,
' that {ome reflett the Light mingled with
more, others with lefs of -Shade ( either
as

s
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as to Quantity, or as to Interruption)l hold
it not unfit to mention in the firlt place,the
Experiments that I thought upon to Exa-
mine this ConjeGture, And though com-
ing to tranfcribe them out of fome Phy-
fiological Adverfaria | bad written in loofe
Papers, Icannot find one of the chief Re-

cords I had of my Tryals of this Nature,

yet the Papers that fcap'd mifcarrying, will,
I prefume.fuffice to'manifeft the main thing
for which I now alledge them I find then

arfiong my Adwerfaria, thefollowing Nar-

rative.

Ocober the 11, About ten in the Morn- .

ing in Sun-fhiny Weather , (but not with-
out fleeting Clouds) we took feveral forts
of Paper Stain'd; fome of one Colour,and
fome of another 3'and in a Darken’d Room
whofe Window look'd Southward, we caft
the Beams that came in at a hole about
three Inches and a halfin a Diameter, upon
a White wall that was plac’d on one fide;
about five foot diftance from them.
The White gave much the Brighteft Re-
flection. ' |
The Green, Red, and Blew being Com-
par'd together, the Red gave much the
{trongeft Reflection, and manifeftly enough
alfo. threw its Colonr upon the Wall; The
Green and Blew were fcarce Di(f;:mali;le
b
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by.their Colours,and feem'd to reflect anfal-
moft Equal Light. ~

The Yellow Compar:d with the two lalk
nam’d, Refleted fomewhat more Light,

The Red and Purple being Compar’d ta-
gether, the former manifelily Reflected a
good deal more Light.

The Blew and Purple Compard toge-
ther, the former feem'd to Reflect a lictle
more: Light, though the Purple Colour
were more manifeltly feen.

A Sheet of very well {leek’d Marbl'd
Paper being Apply'd as the others, did not
caft any of its Diftintt Colours uponthe
Wall 5 nor throw its Light upon it with
an equal Diffufion 5 but threw the Beams
Unftaind and Bright tothis and that pare
ofthe Wall, as ifit’s Polifh had givenit the:
Nature of a fpecular Body. But compa-
ring it with'a fheet of White Paper, we
found the Refleftion of the latter to be
much Stronger, it diffufing almoft as much
Light to a good Extent as the Marble Paper
did to eme part of the Wall.

The Green and Purple left us fomewhat
in fufpence which Reflected the moft Light 5
only the Purplefeem’d to have fome little
Advantage over the Green, which [was
Dark in its kind.

Thus much I find in our above menti_
on'd

] %
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ow'd Eollefions, "among which there are

alfo fome Wotes concerning the Pro-
duétion of Compounded Colours,by Refledi-

on from Bodies differingly Colourd. And

thefe Notes' we intended thould fupply‘us
with what we {hould mention as our fecond
Experiment © but having loft the Paper
that contain’d the Particulars, and remem-
briog only in'Genéral, that if the Objelts
which Refleted the Light were not Strong-
ly Colour'd and fomewhat Gloflie, the Re-
fﬁ:ﬁcd Beams would not tanifeltly make a
Compounded Colour upon the Wall, ‘and
even then but very faintly 5 we (hallnow
fay no more of thar Matter, 'only referving
our felves to mention hereafter the Compo-
fition of a Green, which we (till retain in
Mémory. |

EXPERI MENT IL

'We may add, Pyrophilus, on this Occa-
fionsthat though a Darken’d Room be Ge-
nerally thought requifite to make the Co-
lour of a Body appear by Rieflection from
another Body, thatis not orie of thofe that
are commonly agreed upon to be Specular
(as Polifh'd Metal,Quick-fil very Glals, Wa-
ter, &c.) Yet I have oftenobferv'd that
whenI wore Doublets Lin'd 'with fomekﬁl-
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ken Stuff that was very Gloflie and Vividly
Colour’d, efpecially Red, I'could inan In-
lightned Room plainly enongh Difcern the
Colour upon the pure White Linnen that
came out atmy Sleeve and reach’'dtomy
Cuffs 5 as if that Fine White Body were
more Specular, than Colour'd and Unpo-
lifh'd Bodies are thought Capable of ‘be-

ing.
EXPERIMENT 1IL

Whil(t we were making the newly men-
tion’d Experiments, we thought fit to try
alfo what compofition of Celours imight
be made by Altering the Light in its Paf-
fage to the Eye by the Interpofition not of
Perfeltly Diaphanous Bodies (that having
been already try’d by others as well as by
us (aswelfhall foon have occafion to take
notice) but of Semi-opacous Bodies, and
thofe fuch as look’d upon inan ordinary
Light,and not held betwixt itand theEye,
are not wont to be Difcriminated from the
reflt of Opacous Bodies ;of this Tryal, our
mention’d Adverfaria prefent us the follow=
Ing Account. |

Holding thefe Sheets, {ometimes one,
fometimes the other of them; before the

the
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the Colour’d fides obverted to the Sun s we
found them fingle to be fomewhat Tranf-
parent, and appear of the fame Colour as
before, only a little alter'd by the great
Light they were plac’dins but laying #wo
.of them one over another, and applying
them (o tothe Hole,the Colours were com-
pounded as follows. .

The Blew and Yellow ftarce exhibited
any thing but a Darker Yellow, which we
afcrib’d to the Coarfenefs of the Blew Pa-
per, and its Darknefsinits Kind, Forap-
plying the Blew parts of the Marbl'd Paper
with the Yellow Paper after the fame man-
ner; they exhibited a good Green.

The Yellow and Red look’d upon toge-
ther gave us but a Dark Red, fomewbat
(and but a little) inclining to an Orange
Colour. |

The Purpleand Red look’d on together
appear’d more Scarlet.

The Purple and Yellow madean Orange,

The Green and Red made a Dark O-
range Tawny. |

The Greenand Purple madethe Purple
appear more Dirty.

The Blew and Purple made the Parple
more Lovely, and far more Deep.

The Red parts of the Marbl'd Paper

look’d upon with the Yellow appear'd of 2
Red
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Red far more like Scarlet than withont it
_ But the Finenefs or Coarfenefs of the
Papers, their being carefully, or {lightly

- Colour'd, and divers other Circumftances,

may fo vary the Events of fuch Experi-
ments as thefe, that if, Pyrophilss, you
would Build much on them, you muft care-
fully Repeat them.

EXPERIMENT 1V.

The Triangular Prifmatical Glafs being
the Inftrument upon whofe Effets we may
the moft Commodioufly {peculate the Na-
tuse of Emphatical Colours, (and perhaps
that of Otherstoo; ) we thought it mighe
be ufeful toobferve the feveral Reflections
and Refraltions which the Incident Beams
of Light fuffer in Rebounding from it, and
Paffing through it. And this we thought
might be beft done, not (asisufual,)inan
ordinary enlightn’d Room, where (by rea-
fon of theDifhculty of doing otherwife)ev'a
the curious have lefc Particulars Unheed-
ed, which may ina convenient place be eafi-

Iy taken notice of; but in adarken'd Room,
‘where by placing the Glafs in a convenient
Pofture, the Various Reflections and Re-
fraltions may be diftinctly obferv'd; and
where it may appear what Beams are Un-
ting'd,
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Bodies that terminate them, do paint eicher |
the Primary of Secondary Iris. In purfu-

tmg’d and which they are ; that upon the | i D

Ml
lof

ance of this we did in the above mention’d | "

Darken'd Room, make obfervation of no |

lefs than four Refle(tions, - and thiee Ree- |
fraltions that were aifurded us by the fame ! g

Prifm, and thought that notwith{tanding

what was taught us by thf: Rules of C:}tnp- i

tricks and Dioptricks,it would not be amifs
to find alfo, by hiding fometimes one part
of the Prlﬁ:n and fometimes another,and
obferving where the Light or Colour Vaf
pifhdthereupon, by which Reflettion and
by which Refra&mn each of the feveral
places whereon the Light rebounding from,
or pafling through, the Prifm appeard ei-
ther Sincere or Tinlted, was produced. But

becaufe it would be Tediousand not fo In= (|

telligible to deliver this in Words, I have
thought fit to Refer you to the Annexed
Scheme, where the Newly mention’d par-
ti[{_::ulars may beat ohe View talen' Nofice
Ol

EXPERIMENT V.

I know not whether you will think it
Inconfiderable to annex to this Experi=
ment , That we obferv'd ina Room not
Darken'd,

f
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Darken'd , that the Prifmaticsl Iris (if 1

- may focall it) might be Refleted withoue

lofing any of its feveral Colowrs (for we
now confider not their Drder) not only
from a plain Looking-glafs and from the
calm furface of Fair Water, butalfo from
a Concave Looking-glafi; and that Re-
fraltion did as little Deftroy thofe Colours
as RefleCtion. For by the help of a large
(double Convex ) Burning glafs through
which we Refracted the Suns Beams , we
found that one part of the Iris might be
made to appear cither beyond, or on this
fide of the other Parts of the fame Iris 3 but
yet the fame Vivid Colours would appear

as intheother.  To which I {hall add, that
having , by hiding the fide of the Prifm,
obverted to the Sun with an Opacous Bo-
dy, wherein only one fmall Eole was left for
the Light to pafs through, reducsd the Prifs
matical Iris (caft upon White Paper ) into
A Very narrow compafs, and look'd upon it
through a Microfcope 3 the Colours ap-

' pear’d the amé as to kind that they did to

the naked Eye,

EXPE-
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EXPERIMENT VL

It may afford matter of Speculation to
the Inquifitive, fuch as you, Pyrophilus, that
as the Coloursof outward Objects brought
into a darken'd Room, do {o much depend
for their Vifibility uponthe Dimnefs of the
Light they are there beheld by i that the
ordinary Light of the day being freely let
" in uponthem, they immediately difappear:
foour Tryalshave inform’d us, that as to
the Prifmatical Iris painted on the Floor
by the Beams of the Sun Trajeéted through
a Triangular-glafs 5 though the Coloursof
it appear very Vivid even at Noon-day,
and in Sun-fhiny Weather , yet by a more
Powerful Light they may be made to dif-

appear. For having fometimes, (in pro- §
{ecution of fome. Conjetures of mine not |
now to be Infilted on,) taken a large Me- |
ralline Concave Specwlum , and with it caft |
the converging Beams of the Sun upona §

Prifmatical fris which 1 had caus'd to be
projected upon theFloor, I found thatthe
over:powerful Light made the Colours of
the Iris difappear. And if I fo RefleCted
the Light as that it croffed but the middle
of the Iris, in that part only the Colours
vanifh'd or were made Invifible 5 thole
parts
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parts of the Tris that were on the right and
'}fﬁ: hand of the Reflected Light ( which
feem'd to divide them, and cut the 1115 afun-
der) contiouing to exhibit the fame Co-
lours as before. But upon this we muft not
now ftay to Speculate.

EXPERIMENT VIL

I'have fometimes thought it worth while
to take notice, whether or no the Colours
of Opacous Bodies might not appear tothe
Eye fomewhat Diverfify'd, not only by the
Difpofition of the Superficial parts of the
Bodies thémfelves, and by the Pofition of
the Eyein Reference to the Object and the
Light, (for thefe things are Notorious e~
nough 5) butaccording alfo to the Nature
of the Lucid Body that (hines upon them.
And I remember that in Profecution of this
ariofity, Iobferv’d a manifelt Difference
in fome Kinds of Colour'd Bodies look'd
on by Day-light, and afterwards by the
Light of the Moon ; either direfly falling
on them, or Refle(ted upon them from a

oncave Looking-glafs.  But not finding
at prefent in my Collections about Colours
any thing fet down of this Kind, I thall, till
I have opportunity to repeat them, content
iy felf toadd what I find Regifterd con-
: Q2 cerning
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cerning Colours look’d on by Candle-light,
in regard that not only the Experiment is
more eafie to be repeated, but the Objets
being the fame forts of Celour'd Paper laft-
lymention’d, the Collation of the two Ex-
periments may help to make the Conje-
&ures they will fuggeft fomewhat the lefs
uncertain.

Within a few days of the time above
mention'd, divers Sheets of Colourd Paper
that had been look’d upon before in theSun-
thine,were look’d upon at night by the light
ofa pretty big Candle, (fouffd) and the
Changes that were obferv'd were thefe.

The Yellow feem'd much fainter than in
the Day, and inclinable to a pale Straw-
Colour.

The Red feem:d little Chang’ds but
feenrd to Refleét Light more {trongly than
any other Colour ( for White wasnone of
them.)

A fair Deep Green look’d upon by it

{clf, feem'd to be a Dark Blew : But being
Jook’d upon together with a Dark Blew,
appear’d Greenifh; and beheld together
*E.ri:h a yellow, appear'd more Blew than at
rit.
The Blew look'd more like a Deep Pur-
pleor Murray than it had donein the Day-
ight.
i ' The

Whi
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The Purple feem’d very little alter'd.
The Red look’d upon withthe Yellow,
4 made the Yellow look almoft like Brown
4 Cap. paper.
N. The Caution Subjoyned to thethird
Experiment, is alfo Applicable to this.

EXPERIMENT VIIL

But here I muft not omit to fubjoyn,
that to fatisfie our Selves, whether or no

tefl the Light of a Candle were not made un-

fincere,and as it were Tiog'd with a Yellow
Colour by the Admixtion of the Corpuf-
cles it afflumes from its Fuel 3 we did not
content our felves with what appears tothe
Naked Eye, but taking a pretty thick Rod
or Cylinder (for thin Pieces would not
ferve the turn) of deep Blew Glafs, and
looking upon the Candles flame at a Con-
il venient diftance through it, we perceiv’d as
o] we expected, the Flame to look Green ;

which as we often note, is the Colour
«f wont to emerge from the Compofition of
Opacous Bodies, which were apartone of
them Blew, and the other Yellow. And this
perchance may bethe main Reafonof that
which fome obferve, that a fheet of very
White Paper being look'd upon by Candle
rheddight, ‘tisnot eafic atfirft to difcern it from

@ O 3 3
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a light Yellow or Lemon Colour 3 White
Bodies (as we have elfewhere obferv'd )
having more than thofethat are otherwife
Colour’d, ofa Specular Nature; inregard
that though they exhibit not (unlefs they
be Polilh’d ) the fhape of the Luminary that
fhines on them, yet they Reflect its Light
more Sincere and Untroubl'd, by either
Shades or Refrations, than Bodies of o-
ther Colours (as Blew, or Green, or Yel-
low, or thelike. )

EXPERIMENT IX.

We took a Leaf of fuch Foliated Gold as
Apothecaries are wont to Gild their Pills
with; and with the Edge of a Koife,
(lightly moyften'd by drawing it over the
lurface of the Tongue, and afterwards)
laid upon the edge of the Gold Leaf, we
fofaften’'d it to the Knife, that being held
againft the Light,it continu’d extended like
alittle Flag. This Leaf being beld very
near the Eye, and obverted to the Light,
appear'd fo full of Pores, that it feem'd to
have fuch a kind of Tran{parency as that of
aSive, or a piece of Cyprus, or a Love-
Hood ;5 but the Light that pafs'd by thefe
Pores wasin its Paflages fo Temper'd with

Shadow, and Modify'd, that the Eye dif-|

' s;:f.fl:‘n"';:l1 |
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cern’d no more a Golden Colour, but a
' Greenith Blew. And for others fatif-
faction, we did in the Night look upona
Candle through fuch a Leaf of Gold 5 and
by trying the Effect of feveral Proportions
of Diftance betwixt the Leaf, the Eye and
the Light, we quickly hit upon fuch a,
Pofition for the Leaf of Gold, as that the
flame, look’d on through it, appear'd of a
Greenith Blew, aswe have feen in the Day
time. The like Experiment try:d with a
Leaf of Silver fucceeded not well,

EXPERIMENT X,

We have fometimes found in the Shops

of our Druggilts, a certain Wood, which
is there call’d Lignnm Nepbriticum, becaule
the Inhabitants of the Country where it
grows, are wont toufe the Infufion of it
made in fair Water agaioft the Stone of
the Kidoeyss and indeed an Eminent
Phyfician of our Acquaiotance, who has
veryParticularly enquir'd into that Difeafe,
affares me, that he has found fuch an Infu-
{ion one of the moft effeGtual Remedies,
which he has ever tried againft that formi-
dable Difeafe. The ancienteflt Account I
have met with of thisSimple, is given us by
the Expericnc'd Momardes in thele Words.

O 4 Nobis,
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Nobis, {ays he, Nova Hifpamia mittit quod-
dam ligni genus craffum ¢ enode, cujus ufus
Jawz din recepins fuit in his Regionibus. ad
e | Renum vitia & Urine difficul-

fcolaus Monar- .

deslib. fmplsc.  Babes ac aremnlas pellendas. Fit
ex India ullior. - auteny bac ratione, Lignum af-
5 ﬁ:!affm (_‘;’wmimrum mr:mjnw in
limpidifima aguafontana maceratur ingue ea
relinguitar, donec agua a bibentibus abfumpta
Jit, dimidia bora poft injeifum lignum agna
carlenzs coloren contrahit, qui fenfim inten-
ditur pro temporis dimturnitate, tameifi lig-
num candidwm fit.  This Wood, Pyrophilus,
mhy afford us an Experiment , which be-
fides the fingularity ot it,may give no fmall
afliltance to an attentive Ccmﬁderer Q-
wards the detection of the Nature of Co-
lours. The Experiment as we made it is
this. Take Lignum Nephriticum, and with a
Koife cut it into thin Slices, put about a
handtul of thefe Slices into two, three, or
four pound of the pureft Spiing-water, let
theminlufe there a night, but if you be in
ha(t, a much fhorter time may {uffice 5 de-
caxt this Impregnated Water into a clear
Glals Vial, aad if you hold it direct]y be-
tween the Light and your Eye, you fhall
{"cicwholly TinCted (excepting the very
top of the Liquor, wherein you will fome-
times difcern a Sky-golour'd Circle) with

A an

- =2
—

= =
B - T

oy .

__ ....
= B
B

ko

Lig

anl
=

— o]
Cr —

_....
] =,
= =

—
-

e B =

H i S -
—— == —— W e,




(201) |
an almoft Golden Colour, unlefs your In-
fufion have been made too Strong of the
Wood, for in that cafe it will again(t the
Light appear fomewhat Dark and Reddifh,
and requires to be diluted by the addition
of a convenient quantity of fair Water.
But if you hold this Vial from the Light, (o
that your Eye be plac'd betwixt the Win-
dow and the Vial, the Liquor will appear
of a deep and lovely Cceruleous Colour, of
which alfo the drops, if any belying on the
out-fide of the Glafs, will feem to be very
perfectly; And thus far we have try'd the
Experiment, and found it to fucced even
by the Light of Candles of the larger fize.
It you fo hold the Vial over againft your
Eyes, that it may have a Window on one
fide of it, and a Dark part of the Room
both beforeit and on the other fide, you
fhall fee the Liquor partly of a Blewifh and
partly of a Golden Colour. If turning
your back to the Window, you pour out
fome of the Liquor towards the Light
and towards your Eyes, it will feemat the
coming out of the Glafs to be perfectly
Caruleous, but when it is fallen down a
little way, the drops may feem Partico-
lour’d , according as the Beams of Lighe
do more or lefs fully Penetrate and Illu-
firate them. If you takea Bafon ahl::ur
e alf
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half full of Water, and having plac'd it {o

in the Sun-beams Shining into a Room that |
one part of the Water may be freely lllu- |

ftrated by the Beams of Light, and the o-
ther part of it Darkned by the fhadow of
the Brim of the Bafonsif thenl fay you drop
of our Tin&ture, made fomewhat ftrong,
both intothe Shaded and Hluminated parts,
of the Water, youmayby looking uponit
from feveral places, and by alittle Agita-
tionof the Water, obferve divers pleafing
Phznomena which were tedious to parti-
cularize. If you pour alittle of this Tin-
&ure upon a fheet of White Paper,{loasthe
Liquor may remain of fome depth upon it,
youmay perceive the Neighbouring drops
to be partly of one Colour, and partly of
the other, according to the pofition of your
Eyein reference tothe Light when it looks
upon them, but if you pour off all the Li-
quor,the Paper will feem Dy'd of an almoft
Yellow Colour. And if a fheet of Paper
with fome of this Liquor in it be plac'd in
a window where the Sun-beams may fhine
freely onit , thenif youturnyour back to
the Sun and takea Pen or fome fuch flender
Body , and hold it over-thwart betwixt
the Sun and the Liquor, you may perceive
that the Shadow projeéted by the Pen up-

on the Liquor,will not all of it bea vulga;
an
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and Dark, but in part a curioufly Colour’d
fhadow, that edge of it, whichis next the
Body that makes it, being almoft of a lively
Golden Colour, and the remoter verge of a
Ceceruleous ope.

Thefe and other Phznomena, which I
have obfervd in this delightful Experi-
ment, divers of my friends have look'd up-
on not without fome wonder, and 1 re-

l§ - member an excellent Oculift finding by

accident in a friends Chamber a fine Vial
full of this Liquer, which I had given that
friend, and having never heard any thing
of the Experiment, nor having any Body
near him that could tell him what this
{trange Liquor mightbe, was a great while
apprehenlive, as he prefently after told me,
that fome ftrange new diltemper was in-
vadiog his Eyes. And I confefs that the
unufualnefs of the Phzoomena made me
very follicitousto find out the Caufe of this
Experiment, and though I am far from
pretending to have found it, yet my en-
quiries have, Ifuppofe, enabled me to give
- fuchhints, as may lead your greater fa-
gacity to the difcovery of the Caufe of this
wonder.And firft finding that this Tin&ture,
if it were too copious in the water, Kept
the Colours from being {o lively, and their
?hangc from being fo difcernable, and
SRR PN ' finding
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finding alfo that the Impregnating Virtue
of this Wood did by its being frequently
Iofus’d in New Water by Degrees Decay,
I Conjettur’d that the Tinture afforded by
the Wood muft proceed from fome Subtiler
parts of it drawn forth by the Water,
which fwimming to and fro in it did fo
Modifie the Light, as to exhibit fuch and
{fuch Colours 3 and becaufe thefe Subtile
parts were fo eafily Soluble even in Cold
water, Iconcluded that they muft abound
with Salts,and perhaps contain much of the
Effential Salt, as the Chymifts call it, of
the Wood. And to try whether thefe
Subtile parts were Volatile enough to be
Dittill'd, without the Diffolution of their
Texture, I carefully Diftill'd fome of the
Tintted Liquorin very low Veflels, and
the gentle heat of a Lamp Furnaces but
found al that came over to beas Limpid
and Colourlefs as Rock-water, and the
Liquor remaining in the Vellel to be fo
deeply Cceruleous, that it requicd to be
oppos'd to avery ftrong Light to appear

of any other colour. I took likewife a
Vial with Spirit of Wine, and a little Salt
of Harts-horn, and found that there wasa
certain proportionto be met with betwixt
the Liquor and the Salt, which 'made the

Mixture fit to exhibit fome little Varietjt'_
03
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of Colours not Obfervable in Ordinary
Liquors, as it was varioufly dire@ed in
reference to the Light and the Eye ; but
this Change of Colour was very far fhort
from that which we had admir'd in our
Tinlture. But however, I fufpected that
the Tinging Particlesdid abound with fuch
Salts, whofe Texture, and the Colour
{pringing from it , would probably be al-
ter'd by piercing Acid Salts, which would
in likelihood either make fome Diffipation
of their Parts, or Affociate themfelves to
the like Bodies, and cither way alter the
Colour exhibited by thems; whereupon
pouring into a finall Vial full of Impreg-
nated Water, a very little Spirit of Vipe-
gar , I found thar according to my Expe-
¢tation , the Ceeruleous Colour immedi-
ately vanilh’d ; but was deceivd in the
Expeétation I had, that the Golden Colour
would dofo too 5 for, which way focver I
turned the Vial , either to or fiom the
Light, I found the Liquor to appear al-
ways of a Yellowifh Colour and no other ¢
Upon this [ imagin'd that the Acid Salts of
the Vinegar having been able to deprive
the Liquor of its Ceeruleous Colour, a
Sulphureous Salt being of a contrary Na-
ture ;, would be able to Mortifie the Saline
Particles of Vinegar, and Deftroy their

- Effects 5
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Effe@s; And accordingly having plac'd
my Self betwixt the Window> and the
Vial, and into the fame Liquor dropt a
few dropsof Oyl of Tartar per Deliquinus,
(as Chymifts call it) 1 obferv'd with plea-
fure, that immediately upon the Difiufion

of this Liquor, the Impregnated Water
was reftor'd to its former Ceeruleous Co-

lours And this Liquor of Zartar being |
very Ponderous; and falling at firft to the

Bottom of the Vial, it waseafie to obferve
that for a little while the Lower part of the
Liquor appear’d deeply Ceeruleous, whillt
all the Upper part retain’'d its former Yel-
lownefs, which it immediately loft as {oon
aseither Agitation or Time had made a
competent Diffufion of the Liquor of Tar-
tar through the Body of the former Tin-
¢ture s andthis reftor’d Liquor did, as it
was Look'd upon againft or from the Lighe,
exhibit the fame Phenowmena as the Tinlted
Water did, beforeeither of the Adventiti-
ous Liquors was pour’d into it. |
Having madeé, Pyrophilss, divers Tryals
upon this Nephritick Wood , we found
mention made ‘of it by the Induftrious Je-
fuit Kircherss; who having receiv'd a Cup
Turned of it from the Aexican Procurator
of his Society, has probably receiv'd alfo

from him the Information he gives uscon-
cerning
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cerning that Exotick Plant 5 and therefore
partly for that Reafon, and partly becaufe
what he Writes concerning it, does not
perfettly agree with what we have deli-
vered, we fhall not fcruple toacquaint you
in his own Words, with as much of what
he writes concerning our Wood, as is
re‘guiﬁte to our prefent purpofe. Hoe loco
(fayshe) mewtiquam omittendum duxivus
Kircher. pre.  q#0ddam ligni candidi Mexicani
« SALT, .

Mag, lucis & Lenws, guod Indigene Coalle G-
umbre, lib.i. Tlapazatli wocant, guod eiff ex-
ol perientia hucufque non nifs Ce-
ruleo aguam colore tingere docuerit, mos tamen
Continua experiemtia invenimus id aquam in
onzue Colorum genus transformare,quod meri-
20 cuipiam Paradoxum wvideri poffet 5 Ligni
frutex grandis, ut aiunt, non raroin molews
arboris excrefcit, trumcus illius eft craffus,
enodis, inflar piri arboris, folia ciceris foliis,
ant rute baud abfimilia, flores exigni,oblongi,
Iutei &~ [picatim digestizeft frigida & bumida
planta, licet parum recedat o medio tempera-
mento. Hujus itaque defcripte arboris lignums
in poculum efformatum, aguam eidem infufans
primo in aguam intenfe Coruleam,colore fioris
Buglofle, tingit, O quodintins in eofleterit,
tanto intenfiorem colorem acquirit. Hanc
igitur aguam [t Vitrie Sphere infuderis, In-
€iq; expofueris, me wllwm quidem cm!ej co-

| oris
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loris veitigium dpparebit , [ed inflar aquafpn
pure pute fontana limpidam claramgue afpi=\j
cientibws fe prabebit. Porro [i hane phialase |y
vitream verfws locum magis umbrofum di-|y
. fexeris, totus bumor gratiffimum virorem re-|
il Jeret 5 fi adbuc umbroftoribus locis  fubru~| g
e brum, &~ [ic pro rerani objeifarum conditione,)| \j
mirum diitu , colorews mutabits in temcbris| 4
verd vel in vafe opaco pofita, Caruleur: colos "
reme [wum refunmet. i
In this paflage we may take notice of the |y
following Particulars. And firlt; he calls |3
it a White Mexican Wood, whereas (not |4
. to mentfon that Monardes informs us that | W
%% it is brought out of Novs Hifpamia) the | ¢
18 .
M

Wood that we have met with in feveral
places, and employ’d as Lignum Nephri- |p
ticuwz , was not White, but for the moft |
part of a much Darker Colour, not dnlike | |
that of the Sadder Colour'd Wood of |
Juniper. 'Tistiue, that Monardes himfelf |y,
alfo fays, that the Wood is Whitey and |
reis affirm’d, thatthe Wood which isof a' |
Sadder Colour is Adulterated by being’ |y,
Fmbn'd with the Tintture of a Vegetable, |y
in whofe Decotionitis fteep'd. But ha- |y,
ving purpofely enquird of the Eminenteft |},
of our Exglifr Druggifts, he peremptorily |¥,
deny'dit. And indeed, having confider'd” |y;
fome of the fairelt Rotind picces of thig
Wood
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Wood that T could meet with in thefe
Parts, T had Opportunity to rake notice
that inone or two of them' it was the Fx-

1 ternal part of the Wood that was White,

and the nrore Inward part that was of the
other colour , the contrary of which
would probably have appear'd, if the
Wood had been Adulterated after the
afore-mentionsd manner.  And 1 have at
prefent by me a piece of fuch Wood, which
for about an Inch next the Bark is° White,

“Y and then as it were abruptly pafles to the

above-mention'd colour , and yer this
Wood by the Tincture, it afforded us in
Water, appears to have its coloured part
Gepuine enough s for as for the White
part, itappears upontrial of both at once,
much lefs enriched with the tingent Pro-
perty.

Next, whereas oar Author tells us, that
the Infufion of this Wood expos'd ina
Vial to the Lighe, looks like Spring-water,
in which he afterwards adds, that there is
no Tinlture fo be feen in-it, our Obfer-
vation and his agree not, for the Liquor,
which oppofed to the Darker part of a
Room exhibits a Sky-colour, did conftant=
ly , when “held againft the Light, appear
Yellowifh or Reddifh, according asits
Tintture was' more Dilite or Deep - and
' P theg;
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then, whereasit has been already faid, that
the Cceeruleous Colour was by Acid Salts
abolifhed , this Yellowifh ope furvivid
without any confiderable Alteration, fo
that unlefs our Author’s Words be taken in
avery Limited Senfe, we muftconclude,
that either his Memory mifinformrd him,
or that his White Nephritick Wood , and
the Sadder Colour'd one which we em-
ploy’d, were not altogether of the fame
Nature : What he mentions of the Cup
made of Lignum Nephriticum, we have not
had Opportunity to try, not having been
able to procure pieces of that Wood great
enough, and otherwife fit to be turned
into Cups 5 but as for what he faysin the
Title of his Experiment ; that this Wood
tinges the Water; with all forts of Co-
lours, that is much more thanany of thofe
picces of Nephritick Wood that we have
hitherto emnploy'd,” was able to make goods
"Fhe change of Colours difcernable in a
Vial) full of Water, Impregnated by any
of them, as it is direlted towards a place
more Lightfome or Obfcure,being far from
affesding a Variety anfwerable to fo' pro-
mifing.a Title..  And as for what he tells
usothat in the Dark the Iofufion of our
Woed will refumme a Ceruleous Colour,
L wifh he had Inforavd us-how he Tl'jr'té it

‘ ut
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But this bringsinto my mind,that having
fometimes for Curiofity {ake, brought a
round Vial with along Neck fill'd.with the
Tintture of Lignum Nephriticum into . the
Darken'd Room already often meption'd,
and holding it fometimesin, lometimes near
the Sun-beams that enter’d at the hole, and
fometimes partly in them, and partly out of
them, the Glafs being held in feveral po-
ftures,and look'd upon from feveral Neigh-
bouring parts of the Room, diftlosd a
much greater Variety of Colours than in
ordinary inlightn’d Rooms it is wopg,to dos
exhibiting, belidesthe ufual Colonrs,a Red
in fome parts, and a Greenin others,befides
Intermediate Colours produc’d by the dif-
fering Degrees, and odd mixtures of Lighe
and Shade.

By all this You may fce, Pyrophilus, the
reafonablencls of what we clfewhere had
occafion to mention, when we have divers
times told you, that.it is ufeful ro have
New Experimentstry'd over a gain, though
they were, atfirlt, made by Knowing and
Candid Men, (uch Reiterations of Expe-
fiments commonly exhibiting fome New
Phznomena, detefting fome Miftake or
hinting fome Truth, in reference to them,
that was not formerly taken noticeof, And
fome of our friends have been pleas’d to

P 3 think
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think,that we have made no unufeful addi-
tion to this Experiment, by fhewinga way,
how in 'a moment our Liquor may be de-
prividof its Blewnefs, andreltor'dtoit a-
gain by the affufion of a very few drops of
Biquors, which have peither of them any
Colour at all oftheir own. And that which
deferves fome particular wonder, 1s, that
the Cceruleous Tincture of our Wood 1s
fubject by the former Method to be deftroy-
ed or reftor'd, the Yellowifh or Reddifli
Tinéture continuing what it was. And that
you m#iffee,’ that Salts are of a  confi- |
derabléule in the ftriking of Colours, let
me add to the many Experiments which
may be afforded us to this purpofeby the
Dyers Trade, this Obfervations that asfar
as we have hitherto try’d, thofe Liquorsin
general that are ftrong of Acid Saltshave
the power of Deftroying the Blewnefs of the
Infufion of our Wood, and thofe Liquors
indifcriminately that abound with Sulphu-
reous Salts (under which T comprehend
the Urinous and Volatile-Salts of Animal
Subftances, and the Alcalizate or fixed |§
Salts that are made by Incineration) have |
the virtue of Reftoring it.
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A Corollary of the Tenth Experiment,

That this Experimeot,  Pyrophilus, may

"fbe as well Ufeful as Delightful to You, 1

‘W mult mind You, Pyrophilus, that in the
“Incwly mention’d Obfervation, 1 have hin-
‘ted to You a New and Eafie way of : Difs
‘| covering in many Liquors (for I dare not
fay in all) whether it be an Acid or Sul-
phureous Salt, that is Predominant 5 and
‘J that fucha Difcovery is oftentimes of great
Difficulty, and may frequently be of great

! Ule, he that is not a Stranger to the various

Properties and Effe(ts of Salts, and of how
“fgreat moment it is to be able to diftinguifh
i§ their Tribes, may readily conceive. But to
Erucccd to the way of trying other Liquors
)y an Infufion of our Wood, take it bricfly
thus. Suppofe I have a mind to try whe-
‘{ ther I conjelture aright, when | imagine
that Allom, though it be plainly a Mixt Bo-
dy, does abound rather with Acid than
Sulphureous Salt. To fatisfie my felf here-
“fip, Iturn my back tothe Light, and hold-
jog a fmall Vial full of the Tincture of
Lignuws Nephriticum, whichlook'd uponin
that Poflition, appears Cceruleous, I drop
into it a litele of a fkrong Solution of Allom
made in Fair, Water, and findiog upon the
- P 3 Affulion
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Affufion and (baking of this New Liquor,
that' the Blewnels formerly ‘confpicuous
in our TinCture does prefently vanifh, Tam
thereby incited to fuppole, that the Sale
predominant in Allom belongsto the Fa-
mily of Sour Salts3 but if on the other
fide I bave a mind to examine whether or’
no L rightly conceive that Salt of Urine, or'
of Harts-hornis rather of a Saline Sulphu-
reotis (if [ may (o fpeak) thao of an Acid
Nature, Fdrop a little of the Saline Spirit
of either into the Nephritick Tiotture, and’
finding that the Catruleous Colour is rather
thereby Deepned than Deftroy'd, |collect
that the Salrs, which conftitute thefe Spi-

rits, are rather Sulphureous than Acid.And
to fatisfie my fiIf yet farther in this particu-
lar, I'take a finall Vial ‘of frefh TinCure,

and placiag both'it and my felf o reference

to'the Light ‘as formerly, [ drop into the

Infufion ju(t as much Ditill'd Vinegar, o

other Acid Liquor as will ferve to Deprive

it of its Blewnefs (which a tew drops, if the

Sour Liquor be ftrong, and the Vial {inall;

wiil{Uffice to do) then without chaogidg

my Polture, I'drop and (huke intothe fame

Vial a fnall proportion of Spirit of* Harts-

horu or Urine; and finding that upon this
affulion the Tin&ture immediately recovers
its Ceeruleous Golour, 'am thereby gon-

| | o HEW ﬁ:m'_CE
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firm'd in my former Opinion, of the Suls
phureous Nature of thefe Salts. And (o,
whereas it is much doubted by fome Mo-
dern Chymifts to what fort of Salt, thae
£ which is Predominant in Quick-lime be-
longs, we have been perfwaded to refer it
rather to Lixiviate than Acid Salts, by

,off having obferv’d,that thoughan Evaporated

Infufion of it will fcarce yield fucha Sale
as Afhes and other Alcalizate Bodies are
wont to do, yetifwe deprive our Nephri-

tick Tin&ure ofits Blewne(s by juft fo much
§ Diftill'd Vinegar as is requifite to make
that colour vanifh, the Lixivium of Quick-
lime will immediately upon its Affulion re-
call the banithed Colour; but not {o pow-
erfully as either of the Sulpbureous' Li¢
quors formerly mention'd. And therefore
I allow my felf to guefs at the Strewmgth of
- the Liquors examin'd by this Experiment,
by the @uantity of them which is fufficient
to Deftroy or Reftore the Ceeruleous Co-
lour of our Tinfture. But whether con-
cerning Liquors, wherein neither Acid nor
Alcalizate Salts are eminently Prazdomi-
nant, our Tinture will enable usto con-
jeCture any thing more than that fuch Salts
are not Przdominant inthem,| take not up-
on me to determine here, but leave to fur-
ther Tryals For I find not that Spirit of
b P4 " Wine
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Wine, Spirit of Tartar freed from Amdtt

or Chymical Oyl of Turpentioe, {althnuah
Liquors which muft be conceiv'd very Sa-
line , if Chymilts have, which is hf:rf: no
place to Dilpute,rightly afcrib’d rafts to the
Saline Principle of Bodies,) bhave any Res-
markable power either to deprive our Tin-
Gureof itsceeruleous colour, or reftore it,
when upon the Affufion of Spirit of Vlne-
gar it has difappear’d.

EXPERIMENT XI.

And here [ muft not omit, Pyrophilus, to
inform You, that we can ﬂ:lt'u. ycu evenin
a Mioeral Budy {omething that may feem
very near of Kin to the changeable Qua-
lity of the Tinture ot Liguuns Nephriticuns,
f:r we have [everal flat pieces ot Glafs, of
the thicknefs of ordinary
dmw, one of which being lntr.rpnied be-
twixe the Eyeand a clear Light, appears of
a Golden Colour, not much unlike that of
the moderate Tinlture of our Wood , but
b.ing fo Jook’'d upon as that the Bcams of
light are not fo much Trajected through it
as Reﬂt&ed from it to the Eye , that YEI—
low feems to degenerate into a palr: Blew,

fomewhat like that of a Turquoile. And
that which may allo appeay ftrange, is this,

ﬂl;?
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thele Plates Perpendicular to the Horizon,
fo that the Sun-beams (hine upon half of i,
the other half being Shaded , You may fee
that the part Shind upon willbe of a much
Diluter Yellow than the {haded part,which
will appear much more Richly Colour'd 3

and if you alter the Pofture of the Glafs,

fo that it be not held Perpendicular, but
Parallel in reference to the Horizon, you
may {ee, (which perhaps you will admire)

theShaded part look of a Golden Colour, .

but the other tharthe Sun (hincs freely on,
will appear confiderably Blew , and as you
rempve any part of the Glafs thus held Ho-
rizontally into the Sun-beams or Shade; it
will in the twiokliog of an Eye feem to pals
from one of the above mention’d Colours
to the other, the Sup beams Trajcéted

J through 1t upon a fheet of White-Paper

beld nearit, do colour it with a Yellow,
femewhat bordering upon a Red , but yet
the Glafs may be fo oppos'd to the Sup, that
it may upon Paper projet a mix'd Colour
here and there more inclin’d to Yellow,
and here and there more to Blew. The
pther Phznomenaof this odd Glafs, 1 fear

it would be fcarce worth while to Record,

and therefore I fhall rather advertife you,

&irft, that.in the trying of thefe Experi-

menis

that if ina certain pofture you hold one of
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ments with it, you mu(t take notice that

one of the fides has either alone, orat leaft
i Pies

principally its Superficial parts difpos’d to

the Reflection of the Blew Colour above ¢
nam'd , and that therefore you muft hayea § o
] wi
And next, that we have our felves made i bi
Glaffes not unfit to exhibit an Experiment 3

not unlike that I havebeen {peaking of, by f

care to keep that fide neareft to the Eye.

laying upon pieces of Glafs fome very fine-

ly foliated Silver, and giving it by degrees |
a much ftronger Fire than is requifite or |

ufual for the Tinging of Glaffes of other

Colours. And this Experiment, not to men- |

tionthatit was made without a Furnace in
which Artificers that Paint Glafs are wont
to be very Curious, is the more confidera-
ble, becaufé, that thougha Skilful Painter
could pot deny to me that “twas with Silver
he' ! Colour’d his Glaffes Yellow 5 yet he
told me , that whento Burn them (as they
fpeak) he lays on the plates of Glafs no-
thing but a €alx of Silver Calcin'd without
Corrofive Liquors, and Temperd  with
Fair Water, the Plates are Ting'd of a fine
Yellow that looks of a Golden Colour,
which part foever of it you turn to or from
the Light; whereas (whether it be what
an Artificer would tall Over-doing ,” or

Burning , orelfe the imploying the Silver
Crude
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Crude that makes the Difference, ) we
liave found more than once, that fome
Pieces of Glafs prepar’d as we have related,
though held againt the Light they appear'd
of a Tranfparent Yellow, yet look’d on
with ones back turn’d ro the light they exhi-
bited an*Untranfparent Blew.

EXPERIMENT XII

If you will allow me, Pyrophilus, for the
avoiding of Awmbiguity, to imploy the
Word Pigments, - to fignifie fuch ' preparec
materials ~ ("as Cochinele, Vermilion
Orpiment, ) asPaioters, Dyers, and other
Artificers make ufe of to impart or imitat:
particular Colours, I fhall be the bertet
under{tood in divers paflages of the follow-
Ing papers, and particularly when I tell
you, That the mixing of Pigmentsbeing
no inconfiderable part of the Painters Art,
it may f{eem anlacroachment in me to med-
dle with it. But I think I may eafily be
excus'd (though I do not altogether pafs
it by (if I'reftrain my felf to the making of
a Tranfient mention of fome few of their
Practices about this matter 5 and that only
fofar forth, as may warrant me to obferve
to you, that there are but few Simple and
.?Pri;lmary Colours (if 1 may (o call themy

5 S from
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from whofe Various Compofitions all the
reft doasit were Refult. For though Paint-
ers can imitate the Hues (though notal-
ways the Splendor) of thofe almoft Num-
becle(s differing colours that are to be met
with inthe Worksof Nature, and of Art,
I have not yet found, thatto exbibic this
ftrange Variety they need imploy any more
than white,and Black , avd Red, and Blew,
and Yellow ; thefe five, Varioully Compound-
ed, and (if I may fo {peak) Decomponnd-
ed, being {ufficientro exhibit a Varietyand
Number of Colours, fuch, as thole that
are altogether Strangers to the Painters pal-
lets, canhardly imagine.

Thus (for Inftance)
differingly mix'd, make a Valt company of
Lighter and Darker Grays.

Blew and Yellow make a huge Variety
of Greens.

Red and Yellow make Orange Tawny.

Red witha little White makes a Carnas
tion, |

Red withan Eye of Blew, makes a Pur-
ple; and by thefe fimple Compolitions
again Compounded among, themiclves,
the $kilful Painter can produce what kind
of Colour he pleafes, and a great many
more than we have yet Names for. But,
as | intimated above, ’tis not my De-
* fign
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fign to profecute this Subject, though [
thought it not unfit to take fome Notice
of it, becaufe we may hereafter have oc-
cafion to make ufe of what has been now
deliver'd, to illuftsate the Generation of
Intermediate Colourss concerning which
we muft yet fubjoin this Caution, that
to make the Rules about the Emergency
of Colours, fittobe Relied upon, the Cor-

ufcles whereof the Pigments confift mu(t
Ee fuch as do not Deftroy one anothers
Texture, forin cafethey do, the produced
Colour may be very Different trom that
which would Refult from the Mixture of
other harmmlefs Pigments of thefame Co=
lours, as I fhall have Occafion to fhew ere

EXPERIMENT XIILI.

It may alfo give much light to an En-
quirer into the Narure of Colours, to
know that not only in Green, but in many
(if not all) other Colours, the Light of
the Sun pafling through Diaphanous Bo-
dies of Differing Hues may be tinged of
the fame compound colour, as if it came
from fome Painters colours of the fame
Denomination, though this later be ex-
hibited by RefleGtion, and be (as the .

former
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former Experiment declaresy manifeltly
Compounded of material Pigments.
Wherefore to try the Compolfition of Co-
lours by Trajettion, we provided feveral
Plates of Tinged Glafy; which being laid
twoata time one on the top of another,
the Object look'd upon through them both,
appear d of acompounded colour, which
agrees well with what we have obferv’d in
the fecond Experiment, of Looking againlt
the Light through differingly Colourd
Papers. But we thought. the Experiment
would be more Satisfactory, if we procur’d
the Sun-beams to be o Tiog'd in theis
paflage through Plates of Glafs, asto ex-
hibit the Compounded Colour upon a
Sheet of White Paper. And though by
reafon of the Thicknefs of the Glafies, the
Effe@ was but Faint, even whenthe Sun
was High and Shin'd forth clear, yet, we
eafily remedied that by Contratting the
Beams we calt on them by means of a
Convex Burniog-glafs, which where it
made the Beams much converge increas'd
the Light enough to makethe Compound-
ed colour very manife(t upon the Paper, By
this means we obferv'd, that the Beams
trajeCted through Blew and Yellow com-
posd a Green, that an intenfe and mode-

rate Red did with Yellow make differing
' ' - degrees
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degrees of Saffron,and Orange Tawny co-
lours, that Green and Blew made a colous
{artaking of both, fuch as that which fome

atin VVriters call Pavonacens, that Red
and Blew made a Purple, to which we
might add ether Colours, that we produc’d
by the Combinations of Glafles differingly
Ting'd, but that [ waot proper words to
exprefs them in our Language, and had not
when we made the Tryals, the Opportu-
nity of confulting with a Painter, who per-
chance might bave fuppli’d me with fome
of the terms I wanted.
I know not whether it will be requifite
to fubjoin on this Occafion, what I tried
concerning Refletions from coloured
Glafles, and other Tranfparent Bodies,
namely , that baving expos’d four or five
forts of them tothe Sun, and caft the Re-
fleCted Beamsupon white Paper held near
at hand, the Light appear'd not manifeltly
Ting'd, butasif it had been RefleCted from
the ,Impervious parts of a colourlefs Glafs,
only that Refleted from the Yellow was
here and there {tain'd with the fame Co-
lour, as if thofe Beams were not all Re-
fleCted from the Superficial, but fome from
the Internal  parts of the Glafs;s upon
which Occafion youmay. take notice, Sut
a Skilful Tradefmany, who makes fuc{:& -C?&-
R - Qur
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four:d Glafs told me, that where as the Red
Pigment was but Superficial, the Yellow

enetrated to the very midlt of the Plare.
But for further fatisfaction, not having the
Opportunity to Foliate thofe Plares, and
{fo turn them into Looking-glaffes, we
Foliated a Plate of Afmfzovy Glafs, and then
]ayin%nn it a Yietde Tranfparent Varnifh of
a Gold Colour, we exposd it to the Sun-
beams, {0 4s to caft them upon’ a Body fit
to receive theth, on which the Refleéed
Light, appearing, as weexpedied, Yellow,
manifefted that Rebounding from the Spe=
éular part of the Selemitis, it was Ting'd in
itsreturn with the Colour of the Tranfpas
rent Varnifhthrough which it pais'd.

E);’PERIM_ENT X1,

A fter what we have faid of the Com=
pofition of Colours; it will now be {eafon-
able to annex fome Experiments that we
fhadé in favour of thefe Colours, that
are taught in" the Schools not to be Real
But only Apparcof and Phantaltical; For
we found by Tryals, that thefe Colours
might be compounded , both with True
and Stable colours, and with one another,
as well as unqueftionably Genuine and

‘Jafting colours ;" and “that the colours

refulting
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tefulting from fuch Compofitions, would
refpectively deferve the fame Denomina-
t1ons.

For firft, having by the Trajetion of the

§ Sun-beams through a Glafs-prifm thrown
qf an Iris on the Floor, I found that by pla-

bol cing a Blew Glafs at a convenient diftance

betwixt the Prifm and the Iris, thar pare
of the Iris that was before Yellow , mighe
be made toappear Green, though not of a
Grafs Green, but of one more Dilute and

4 Yellowifh.  And it feems not improbable,

that the narrow Greenifh Lift (if [ may fo
call ir) that is wont to be feen between the
Yellow and Blew partsof the Iris, is made
by the Confufion of thofe two Bordering
Colours,

Next, Ifound, thatthough the want of

«f afuflicient livelinefs in either of the Com-
A4 pounding Colours, or a light Error in the

manoer of making the following Tryals,
was enough to render fome of them Un-

§ fuccefsful, yet when' all neceffary Cir-

5| cumftances were duly obfervid, the Event

was anfwerable to our Expectation and

4 Delire.

urs
ing

And (asI formerly Noted) that Red
and Blew compound a Purple, f6 I could
produce this laft nam’d Colour, by calting
at fome diftance from the Glafs the Blew

Q part
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partof the Prifmatical Irig (as 1 think it
may be call'd for diftinltion fake) vpon a
lively Red, (for elfe the Experiment fucs
ceeds not fo well.) + And [ remember, that
{fometimes when [ try'd thisupon a piece of
Red Cloath, #hat part of ;the Ids which
would have been. Blew, (asI try’d by co-
vering that part of the Cloath with a piece
of White Paper ) and compounded with
the Red, wherewith, the Cloath was Im-
bued before, appeard of a fair Purple,
did, when Icame toview it neer-at hand,
look very odly, as it there were fome
{trange Refleltion or Refraction or both
made in the Hairs of which that Cloath was
compofed.

i Rl R . 5 ot DL

Calting likewife the Prifmatical Irls up- 8

on avery Vivid Blew , 1 found that part of §i fi

it, which would elfe have beenthe Yellow,
appear Green, ((Another fomewhat differ-
ing Tryal, and yet fit to confirm this, you
will find inthe fifteenth Experiment.)

But it may feem fomewhat more f{trange, §

that though the Prifmatical Irisbeing made
by the Refration of Light through a Body

that has no ¢colour at all, muft according |
to the Doétrine of the Schools confift of as |

purely Emphatical; Colours, as may be,
yet even thele may be compounded with
one another , as well as Real Colours-in
the
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the Grofie(t Pigments. For I took at once
two Triangular Glaffes, and ene of them
being kept fixt inthe fame Pofture, that the
Iris it projetted on the Floor might not
Waver, 1 caflt on. the atne Flooranother
Iris with the other Pri(m, and Moving it
to and fro to bring what part of the fe-
cond Iris I pleas’d, to fall upon what part
of the fir(t I thought fir, wedid fometimes
(for a fnall Errour fuffices to hinderithe
Succefs) obtainby this means a Green Co-
lour in that part of the more Stable Iris,that
before was Yellow,or Blew, and frequent-

il 1y by caltiog thofe Beams, that in one of
Wl the Iris's made the Blew uponthe Red parts

of the other*Iris, we were able to pro-
il duce a lovely Purple, which we can De-
fY| ftroy or Recompofat plealure, by Severs

8l Ing and Rﬁ-apprmuhing the Edgesof the

-8 two Iris's,

EXPERI MENT XV,

il Onthisoccafion, Pyrophilus, [ thalladd,
j§ that finding the Glafs-prifin to be the

gfl ulefulleltIn(trument men have yet imploy'd

about the Contemplation of Colours, and
¢onfidering that Prifms hitherto in ufe are
made of Glafs Tranfparent and Colourlefs,
I thought i would not be amifs to try,

Q2 what
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what change the Superindultion of a Co-
lour, without the Deftruction of the Dia-
phaneity, would produce in the Colours
exhibited by the Prifm. But being unable
to procure one to be made of Colour'd
Glafs, and fearing alfo that if it were ot
carefully made, the Thicknefs of it would
render it too Opacous, | endeavoured to
{fubftitute one made of Clarify'd Rofin, ot
of Turpentine brought (as I elfewhere
teach) tothe confiftence of a Tranfparent
Gum. But though thefe Endeavours were
not wholly loft, yet we found it fo difficule
to give thefe Materials their true Shape,
that we chofe rather to Varnifth over an
ordinary Prifm with fome of thofe few
Pigments that are to be had Tranfparents
as accordingly we did firlt with Yellow,
and then with Red, or rather Crimfon,
made with Lake temper’d with a2 conve-
nient Oyl, and the Event was, That for
want of good Tranfparent Colours ( of
which you know there are but very few )
both the Yellow and the Red made the
Glafs fo Opacous, (though the Pigment
were laid on but upon two Sides of the
Glafs, no more being abfolutely necefliry)
that unlels I look’d upon an Inlightned
Wiondow, or the Flame of a Capdle, or
fome other Luminous or very Vivid object,
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I'could fearce difcern any Colours- at all,
efpecially when the Glafs was cover'd with
Red. But whenIdid look on fuch Obj: (ts,
it appear'd (as I expetted) that the Co-
lour of the Pigment had Vitiated or
Drown'd fome of thofe which the Prifm
would according to its wont have exhibit-
ed, and mingling with others, Alter'd
them: as I remember, that both to my
Eyes, and others to whom I fhew’d it,
when the Prifm was cover'd with Yellow,
it made thofe Parts of bright Objects,where
the Blew would elfe have been Confpicu-
ous, appear of a light Green. But, Py-
rophilus, both the Nature of the Colours,
and the Degree of Tranfparency , or of
Darknefs in the Pigment, befides divers o-

ther Circumftances, did fo vary the Pheno-

mena of thefe Tryals, thattill [ can procure

{mall Colour’d Prifms, or Hollow ones that

may-be filled with Tintted Liquor, or ob-
| taio fomebetter Pigments than thofe [ was
reduc’d to imploy, I fhall forbear to build

any thing upon what has been deliver'd,

and fhall make no other ufe of it, thanto

invite you to profecute the Inquiry fur-
ther.

Q3
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EXPERIMENT XVI

And here, Pyrophilus, fince we are treat=
ing of Emphatical Colours, we fhall add
what we think not umﬁmrhv vour Obfers
vation; apd-not unfit toaffard fome Exer»
cife to the Speculative. Forthere are fome
Liquors, which though CGolourlefs them=
{clves, when théy come to be Elevated,
and Difpérird into Exhalations, exhibit a
confpicuous/Colour, which they lofe again,
when they come to be Reconjoyn’d. inoto
a Liquor, as good Spiricof Nitre, or up-
on, 1§ account hrnm Aqua-Fartis, though
du'nf,-d of - all  appearance: of Rednefs
whil{t they' continue in the form of aLi-
quor, if a hu]e Heat chance to turn the
Minute parts of them into Vapours s the
Steam will appear of a Reddith or deep
Yellow Colour, which will, Vaoith when
thofe Exhal mum come to refume the form
of a Liquor.

And not only if youlook upon a:Glafs
half full of Agwa-furtis, or Spirit of Nitre,
and half full-of Nitrows {teams proceeding
from it,

if through it you lookK

But nthtl s much more confiderable,

have

]

yau will {ee the Upper part ot
e Glafs of the Colour frefhly mention’d,
upon the Lighr,

= e ]
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| have tried, that putting Agwa- fortis 'in"a
long clear Glafs, and addmg a little Cop-
per or fome fuch opén Metal to 1, to excite
Heat and 'Fumes , the’ 'Light' trajected

d{through thofe Fumes, and calt upon a fheet

of White Paper,” did upon that appear 'of
the culour'that the Fumes did ; when di-
re@tly Looked tpon, asifthe Light were ‘as

well Ting'd'in "fts paffige’ through ‘thefe
Fumes , as it' would' have been by pafiing
through fome Glafs or Liquor in whichthe
fame Colour wasTaherent,

To which1 thall further add, that having
fomerimes had the Curiofity to obferve
whether the Beams of the Sun near the
Horizon trajeted through a very Red Skys
would not (though fuch-Rednefles are ta-
ken to be but Emphatical Colours) exhibit
the like colour, I found that the Beams
falling withina Room upon a very White
Object, plac-d direltly oppofite to the Sun,
difclos’d a manifeft Rednefs, as if they had
pafs'd througha colour’'d Aedium.

EXPERIMENT XVII

The emergency,. Pyrophilss, of Colours
upon the Coalition of the Particles of fuch
Bodies as were neither of them of the Co-

Jour of that Mixture whereof they are the
Q4 Ipgre-




Ingredients, is very well worth our atten-
tive Obfervation , as being of good ufe
both Speculative and Pra(tical i For much
of the Mechanjcal ufe of Colours among
Painters and Dyers, doth depend upon the
Knowledge of what colours may be pro-
duc'd by the mixtures of Pigments {o and
fo colourd. - And (as we Jately intima-
ted ) ‘tisof advantage to the contempla-
tive: Naturalilt , to know how many and
which Colours are Primitive (if [ may fo
call them) and Simple, becaufe it both
eafes his Labour by confining his molft fol-
Jicitous Enquiry to a fmall Number of Co-
lours npon which the reft depend , and af-
{1its him to judge of the nature of particu-
lar' compounded Colours, by fhewing him
from the Mixiure of what more Simple
ones, apd of what Proportionsof them to
one another, the particular Colour tobe
copfilered does refult.  But becaufe to
infift on the Proportions , the Manoer and
the EffcCts of fuch Mixtures would oblige
me to confider a greater part of the Pain-
ters Art and Dyers Trade, than [ am well
acquainted with, I confin'd my felf to
make Frial of feveral ways to produce Green,
by the compolition of Blew and &ellow,
And fhall in this place both Recapitulate
malt of the things | haye Dilperfedly deli-

PO 2% verd
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ver'd already concerningthat Subject, and
Recruit them.

And firlt, whereas Painters (as I no-
ited above) are wont to make Green by
tempering Blew and Yellow, both ofthem
made into a foft confiftence , with either
Water or Oyl, or fome Liquor of Kin to
one of thofe two, according as the Pitture
is.to be Drawn with thofe they call Water-
Colours , or thole they term 0yl-Colours,
I found that by chufing fit Ingredients,
and mixing them in the form of Dry Pow-

|
]

i

| ders, | could do, what I could not if the

Ingredients were tempered up with a Li-
quor 5 Butthe Blew and Yellow Powders
mult not only be finely Ground, but fuch
as that the Corpulcles of the one may not
be too unequal to thofe of the other, left
by their Difproportionate Minutenefs the
Smaller cover and hide the Greater. We
usd with good fucce(s a flight Mixture of
the fine Powder of Bife, with that of Or-
piment, or that of good Yellow Oker, I
fay a flight Mixture, becaufe we found that
an exquifite Mixture did not do fo well, but
by lightly mingling the two Pigments in
fcveral little Parcels, thofe of them in
which the Proportionand Manner of Mix-
gm: wasmore Lucky, afforded us a good
reen.

[
-

2. We
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Wealfo learn'd in the”Dye-houfes,
!]l”tClDth bcmg Dy'd Blew with Wiad,
is afterwards by the Yellow Decodtion uf ,
Woud-wax or 'Wood:wax Dy'd into'a §u
Green Colotr. { |

3. You may alfo remember what we a~ i

bove Related, where we intimated, that’|
having in a darkh'd Room taken two Bo~'}

dies, a'Blew and a Yellow, and caft the'§#
hght Refleéted from the one upon the ﬂther,f E

wchkew:fe obtaind'a Green., .
. And you miay remember, ‘that we ob-"
iervd a Greén'to be pmducd when in’
the fame darka'd Room’ we Took’d at” the
Hole at which ' zlone the' Light enter'd,’
through the Green and Yellow parts of a
fheet of Marbl'd Paper laid over one anc-
ther.
5. We found too, that the Beams of the
Sun being trajected through two pieces of
Glafs, the ‘'on¢ Blew and the other Yellow,

laid over one another, did upon a fheet of §1i

White paper on which they were made to
fall, exhibit a Jovely Green.

6. I hope alfo, that you have not already
forgot, what was fo lately deliver’d, con-
cerning the compofition of a Green, with a
Blew and Yellow 5 of which moft’ Authors
would call the one a Zeal, and the other an
Emplatical,

7. And




e L
that
h

b
the
Dfr,l

0D
o
the

0rs

(235 )

7. And I prefume , you may have yet

frefh in yourmemory, whatthe fourteenth
Experiment informs youy concerning the

exhibiting of a Green, by the hélp of a
Blew and Yellow, that were both of them
Emphatical.-

8. Wherefore we will'proceed to ‘take
notice, thatwe alfo devis'd'a Wav of tryin
whether orc no Metalline Solutions rhuugﬁ;
one of themat lealt had its Colour Adven-
titious, by the mixture of the Meufirunme
employ'd tordiffolve it, might'not be made
to compound a Green after the manner of
other Bodies. 'And though this feem’d'not
eafieto beperform'd by’ redfon of the Difs
ficulty of finding Metalline Sclutions of the
Coleur requifite, that ‘would mix without
Pracipitating each other 5 ' 'yetafrera while
having confider’d the matter.the firft Ttyal
afforded me the following Experiment, 1
took a High Yellow Solurion of goed Gold
In Agua Kegis (" made of Agua-fortis, and

tof as I remember half its weight of Spirit of

Salt) To thisl put a due Proportion of a
deepand lovely Blew Solution of Crude
Copper, (‘which I have elfewhere taughe
to be readily Diffolublein ftrong Spirit of
Urine) and thefe two Liquors though at
firft they feem'd a lictle to Curdle one ano-

| ther, yct being throughly mingl'd by Sha-

king,
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king, they prefently, as had been Conje-
&ur'd, united into a Tranfparent Green Li-

quor, which continn'd fo for divers days ff¢

that [ kept it in a fmall Glals wherein "twas
made, only lctting fall a little Blackifh Pow-
der to the Bottom. The other Phenomena
of this Experiment belong not tothis place,
where it may fuffice totake noticeofthe
Produltion of a Greeq, and that the Expe-
rimeot was more than once repeated with
Succefs.

9. And laltly, to try whether this way of
compounding Colours would hold ev’n in
Ingredients altually melted by the Violence
of the Fire, provided their Texture were
capable of (ifely induring Fufion, we cau-
fed fome Blew and Yellow Ammel to be
long and well wrought together in the flame
of a Lamp, which being Strongly and In-
ceflantly blown on them kept them in fome
degree of Fufion,and at length (for the Ex-
periment requires fome Patience as well as
8kill ) we obtain'd the expefted Ammel of
a Green Colour.

I know not, Pyrophilus, whether it be
worth while to acquaint you with the ways
that came into my Thoughts, whereby in
fome meafure to explicate the firlt of the
mention’d waysof makinga Greens for I
have fometimes Conjetur'd, that the mix-
ture
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e ture of the Bife and the Orpiment producd
aGreenby fo altering the Superficial AL

Gyfperity, which each of thofe Ingredients

had apart, thatthe Light incident on the

Jmixture was Reflected with differing
§Shades, asto Quantity, or Order, or both,

t'm:ej

from thofe of either of the Ingredients,

ftifand fuch asthe Light is wont to be Modi-

1 2
With

fy'd with, when it Reflects from Grafs, or
Leaves, or fome of thofe other Bodies that
we are wont to call Green. And fome-

Joiftimes too I have doubted, whether the pro-
viffduced Green might not be partly at leaft

coce

derivid from this, That the Beams that
Bebound from the Corpufcles of the Orpi-
ment, giviog one kind of Stroak upon the

:fEetina, whofe Perception we call Yellow,

and the Beams Refle(ted from the Corpuf-

‘f¢les of the Bife giving another ftroak upon

the fame Retina, like to Objes that are

-#Blew, the Contiguity and Minutenefs of

thefe Corpufcles may make the Appulfe of
the RefleCted Light fall upon the Retina
withinfo parrow a Compafs that the pare
they beat upon being as it were a Phy-
fical point, they may give a Compounded
ftroak, which may confequently exhibit a
Compounded and new Kind of Senfation,
as we fee that two Strings of a Mufical In-

- {trument being ftruck together,making two

Noiles
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Noiles that arrive
time as to Sen(, yicld a Sound differing
from either of them, and asit were Coms

pounded of both ;5 Infomuch that if they be
difcordantly tun d though each of them
ftruck apart wo uld yield a Ple .1fn;3 Soundy

yet being {truck together they make but a
harfh and troublefom Noife.
being {0 (it a place to  profecute Speculatis
ons, !{hall not infalt, neithe
Conjectures nor any others, which the Ex<
periment we haye beep mentoning may
bav¢ fuggeited to me. r‘\nd | hall leaveic
to you, Pyrophilus, toc rwve what Ialtru-
{tion you can from comp !slhh togetherthe
Various ways L»L!-:;'i.'i.".::‘_l,' a Yellow and a Blew
canbe made to compound a Green. That
which 1 now pn-w:ui to, being only to
fhew that the ficlt of tholen '“l'h{i(}:'I'd ways,
(not to, take ar prefent notice of the reft)
does far better agree with our Conjectures
about Colours, than either with the Do-
(trine of the Schools, or with that of the
Chymifts, both which feem 1o bz very much

.5hw::n,r d by it

For firft, (ince in the Mixture of the two
meption'd Powders [could by the help of
a very excelleat Micrgfcope (for ordinary
ones will fcarce ferve the tJrn) difcover

that which feem’d to'the naked Eyea Green
Body,

at the Earat the fame 1

But this not®

upon thefe!
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ol Body, to be but a heap of Diftinct, though
W very [mall Grains of Yellow Orpiment
and Blew Bife confufedly enough blended
together , it appears that the coloured

il Corpulcles of either kind did each retaia

its own Nature and Colours by which it
may be guefi:d, what meer Tranfpofition
and Juxtapofition of Minute and Singly
uochang'd Particles of Matter can do to
produce a new Colour 3 forthat this Local
Motion aod new Difpofition of the fmall
parts of the Orpiment did Intervene is
much more manifelt thap it is eafieto Ex-
plicate how they fhould produce this new
Green otherwifle than by the new Manner
of their being put together, and confe-
quently by their new Difpofirion to Modi-
fie the Incident Light by Reflecting it other-
wile than they did before they were Min-
gl'dtogether.

 Secondly, The Green thus made, being
(if I may fo fpeak) Mechanically produc’d,
there is no pretepce to derive it from I
know not what incomprehenfible Subftan-
tial Form,from which yet many would have
_us believe that Colours mult flows Nor

{ll does this Green, thougha Real and Perma-

nent, not a Phantaftical and Vanid Colour,
feem to be fuch an Inherent Quality asthey
would have it, fince notonly each part ot

- the
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the Mixture remains unalter’d  in Colour, |
and confequently of a differing colour from
the Heap they compofe, but if the Eye be
aflifted by aMicrefcope to dilcern things bet-
ter and more diltinétly than before it could,
it {ces nota Green Body, but a Heap of
Blew and Yellow Corpulcles.

And in the third place, I demand whae
either Sulphur , or Salt, ar Mercury hasto §
do in the Prodution of this Greens For §
neither the Bife nor the Orpiment were in- §f
du’d with that Colour before, and thebaré B
Juxtapofition of the Corpufcles of the two §

Powders that work not upon each other; §¥
but might,if we had convenicntinftraments, §!

be feparated, unalter’d, cannot with any §
probability be imagio'd either to Increafe
or Diminifh any of the three Hypolftatical |

Principles, (to which of them foever the W

Chymifls are pleas'd to afcribe Colours)not
does there here Intervene fo much as Heat

to afford them zny colour to pretend, that #u

at leaft there 1s made an Extraverfion (Cas
the Helrzontians {pesk ) of the Sulpbur or
of any of the two other fuppofed Princi-
ples; But,upon this Experiment we have
already Reflected enough, if not more than
enough for once.
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EXPERIMENT XxVIlL

But here, Pyrophilks , 1 muft advertife
you, that'tis not every Yellow and every
lew that being mingld will afford 2
Green; For in cale ove of the Ingredients
donot att only as endow'd with fuch a
Colour, but as having a power to alter the
Texture of the Corpufcles of the other, fo
as to Indifpofe therh to Reflect the Lighe,
as Corpufclés that exhibic a Blew or a
Yellow afe wont to Reflect it, the emer-
gent Colour may be not Green, but fuch as
the change of Texture inthe Corpufcles of
one or both of the Ingredients qualifies
them to thew forth's as for inftance, if you |
let full a few Drops of Syrrup of Violets
bpon a piece of White Paper, though the
Syrrup being fpread wi'l appear Blew, yé¢
mingling with it two or three Drops of the
fately mention'd Solution of Gold, I ob-
tain'd not a Green but a Reddifh mixture,
which I etpelted fiom the remmainifg

- | Power of the Acid Salts abounding in the

Solution, fuch Salts or Salife Spirits being
wont, as we fhall fee anon though weakn'd,
fo to work upon that Syrrup as to'change

itioto a Red or Reddifh Colour. And to

confirox that for which I'alledge’the former
B R Expes

.~
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Experiment , I fhall add this other, that
having made a very: {trong and high-co- 1
lourd Solution of Filings of Coper with®
Spirit of Urine, though the Menfiruum:
feem'd Glutted with the Metal , becaule”
I put info much Filioga that many of them?
remain’d for divers days Undiffolv’d at the
Bottom, yet having put three or four drops
of Syrrup of Violets upon White Paper,
1 found that the deep Blew Solution pr
portionably mingl'd with this ottfer Ble
Liquor did not make a Blew mixture; but;
as L expected,a fair Green, upon the accounts
of the Urinous Salt that was in the JMens

Jirunn. i

=)

EXPERIMENT XIX, i

Tofhew the Chymifts, that Colours maé
be made to appear or Vanifh, where there
intervenes no Acceffion or Change either
of the Sulphureous, or the Saline , or the
Mercurial principle  (as they {peak ) of
Bodies: I fhall not make ufe of the Iris
afforded by .the Glafs-prifm , nor of the
Colours, to be feen in a fair Morning if
thofe drops of Dew. that do in a convenient
manner RefleG and .Refract the Beams of
Light to the Eye; But I will rather mi:_iﬂ
. them of.what they may obferve. in theit
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| own Laboratories, namely, that divers, if
not all, Chymical Effential Oyls, as allo
good Spirit of Wine, being thaken till they
have good ftore of Bubbles, thofe Bubbles
will (ifarcentively confider'd) appear a-
dornd  with Various and Lovely Colours,
which all immediately Vanifh, upon the
relapling of the Liquor that affords thofe
Bubbles their Skins, into the reft of the
Oyl, orSpirit of Wine, fo that a Colours
lefs Liquor may be made ina triceto ex-
hibit variety of Colours, and may lofe
them in a. moment without the Acceflion
or Dimipution of any of its Hypoftatical
| principles, . And, by the way, ‘tis not un-
worthy our notice,that fome Bodies,as well
Colourlefs, asColour'd, by being brought
toa great Thinnefs of parts, acquire €o-
|| lours though they had none before, or Co-
lours differing from them they were before
endued with:  For, not toinfilt on the
Variety of Colours, that Water, ‘made
fomewhat Glutinous by Sope, acquires
when'tis blown into fuch Sphzrical Bub.
bles as Boys are wout to make and play
with 5 Turpentine. (thoughit have a Co-
four deep enough of its own) may (by
being blown into after a certain manner)
be brought to afford Bubbles adorn’d with
varicty of Qrient Colours, which though
K 2 they
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they Vanith after fome while upon the
Breaking of'the Bubbles yet they wouldin
likelthood always exhibit Colours upon
their S#perficies, (though not always the
fame in the fame Parts ufgthem, but Vary'd
according to the Incidence of the Sight,
and the Pofition of the Eye) if their Tex-
ture were durable enough ¢ For I have
feen one that was Skill'd at fathioning
Glaffes by the help of a Lamp, blowing
fomeof thenifo ftrongly as ro burft them,
whereupon it was found, that the Tepacity
of the Metal was {uch, that before it broke
it fuffer’d it felf to be reduc'd into Films (o
extremely thin, that being kept clean they
conftantly fhew'd on their Surfaces but
after the manner newly mention'd ) the
varying Colours of the Rain-bow, which
were exceedingly Vivid, as had often
opportunity to obferve in fome, that [
caus'd purpofely to be made, to keepby
me.

But left it fhould be objelted, that the
above-mention’d Inftancesare drawn from
Tranfparent Liquors, it may poflibly ap-
pear, notimpertinent to add, what | have
fometimes thovght upon, and feveral
times tried, when 1 was confidering the
Ovpinions of the Chymifts abour Colours,

I tookthena Feather of a convenient Big-
nels
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| nefs and Shape, and holding it as a fit df.

| tancebetwixt my Eye and the Sun when he

was near the Horizon,me thought there ap-
peard to me a Variety of little Rainbows,
with differing and very vivid Colours, of
which none was conftantly to be feen in the
Feather 5  the like Phenomenon I have a
other times (though not with altogether
fogood fuccefs ) produc'd, by interpofing
atadue diftance a piece of Black Ribband
betwixt the almoft fetting Sun and my
Eye, not to meation the Trials [ have
made to the fame purpofe, with other Bo-
dies.

EXPERIMENT XX,

Take good Syrrup of Violets, Impreg-
nated with the Tinfture of the flowers,
drop a little of it upon a White Paper (for
by that means the Change of Colour will
be more confpicuous, and the Experiment
may be prattis'd in {maller Quantities )

4 aod on this Liquor let fall two or thre

drops of Spirit either of Salt or Vinegar,

. or almoft any other eminent! y Acid Liquor,

and upon the Mixture of thefe you fhall
find the Syrrup immediatly turn'd Red,
and the way of Effe@ing fuch a Change
has not been unknown to divers Perfons

R 3 who
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who havé produc’d the like, by Spirit of
Vitriol, or juice of Limmons, but have
Groundlefly afcrib'd ' the Effelt to fome
Peculiar Quality of thofe two Liquors,
whereas, (as we have already intimated) R
almoft any Acid Salt will cung Syrrup of I}
Violets Réd. But'to'improve the Experi- 8
ment , let me add what has not (that I
know of ) been hitherto obferv’d; and has,
when we fir(t fhew’d it them, appeard §
fomething firange, even to thofe that ;a'
have been inquifitive into the Nature of ¥
Colours 3 namely, thatif inftead of Spirit’ §
of Salt, orthat of Vinegar, youdrop upon

the Syrrup ot Violets alittle Oylof Tartar §,
per Deliguium, or the like quantity of Solu- §.
tion of Pot-afhes, and rub them together §'
with your finger, you (hall find the Blew
€olour of the Syrrup turn'din a moment
into a perfe® Green, and the like may be
perform’d by divets other Liquors, as we
may have occafion elfcwhere to Inform
you.

-
e
-

_.,_..-ft*_ i

} }
Al *
[
i |
] b
o e
| |_ ]
W I
1 i
| i i

=4

a Y = ¢ - L
e - : - .‘_-_-lqr eT - r——m
s = v g

-
-

S R S

'=_- e

Annotation wpon tke Twentieth Experjment.

The ufe of what we lately.deliver'd con-
gerning the way of turning Syrrup of Vio-
lets, Red or Green, may be this 5 That,
thovgh it beafar ‘more common and pro-
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curable Liquor than the Infufion of Ligmum
Nephriticum , it may yet be ‘eafily fubfti~
tuted in its Room,' when we have a mind’
to examine, whether or no-the Sale pre-’
domionant in a Liquor or other ‘Body,’
wherein’tis Loofe 'and Abundant, belon
to the Tribe of Acid Salts or not. For i
fuch a Body turn the Syrrup of a' Red or
Reddilh Parple Colour, it does for the
moft part argue the body ( efpecially if it
be a diftill'd Liquor) to abound with Acid
Salt. Bnt if the Syrrup be made Green,
that arguesthe Predominant Salt to be of
a Nature repugnant to that of the Tribe of
Acids. ' For, as I find'that either Spirit of
Sale, or Oyl of Vitriol, or Agua-fortis, or
8pirit of Vinegar, or Juice of Lemmons,
oranyof the Acid Liquors T have yet had
occafion totry,will turo Syrrup of \;inlets{
of a Red,(or at leaft) of a Reddifh Co-
lour, fo I have found, that not only the
Volatile Salts of all Animal Subftances I
haveus’d', as Spirit of Harts-horn, of
LUrine, of Sal-Armoniack, of Blood, &c.
but alfo all the Alcalizate Salts'I have ems-

| ploy'd, as the Solution of Salt of’ Tartar,
of Pot-afhes, of common Wood-afhes,

Lime-water, 8c. will immediately change
the Blew Syrrup, into a perfe® Green,
And by the fame way (" to hint that upon
' R 4 the
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the by ) 1 elfewhere fhow you , both the
changes that Natyre and Time produce, in
the more Saline partsof fome Bodies, may
be difcover'd, and allo hgw even fuch
Chymically prepar'd Bodies, as belong not
either to the Animal Kingdom, or to the
Tribe of 4lcali’s, may have their new and
fuperinduc’d Nature fuccefsfully examin'd.
In this place I (hall on]y add, that not alone
the changing the Colour of the Syrrup,
requires, that the chapging Body be more
{trongof the Acid, or other fort of Salr,
that is Predominant in it, than is requilite
for the working upon the Tincture of Lig-
gum Nephriticwr 5 but that in this allo, the
Operation of the formerly mentionrd Salts
upon our Syrrup, differs from their Opera-
tion upon our Tintures, that in this Li-
quor, if the ceeruleous colour be defiroyed
by an Acid Salc, it may be Reffored by one
that is either Volatile,or Lixiviate 5 wheye-
as in Syrrup of Violets, though one of
thefe contrary Salts will defiroy the Altion
of the other, yet neither of them will re-
ﬂar; _i:ht Syrrup to its native Blew 5 but
cach of them will change it into the Colour
which it felf doth (if I may fo {peak) affect,
as we [hall bave occafion to (how in the
Notes pn thetwepty fifth Experiment.

EXPE-
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EXPERIMENT XXI.

There isa Weed, more kaown to Plow-
roen than belov'd by them, whofe Flowers
from their Colour are com- .
monly called Blew-bottles, and f:;‘rﬁ' btS
Corn-weed from their Growing  this Plant
among Corn.  Thefe Flowers = Cyanur k-
fome Ladies do, upon the ac- * Y
count of their lovely Colour, think worth
- the being Candied, which when they are,

they will long retainfo f.ir a Colour, as
makes them a very fine Sallad inthe Win-
ter. Butlhavetry'd, that when they are
frefhly gathered, they will afford a Juice,
which when newly exprels'd, (for in fome
cafes ’twill foon enough degenerate)
affords a very deep and pleafant Blew.
Now, (todraw this to our prefent Scope)
by dropping on this frefh Juice, a little
Spirit of Salt, (that being the Acid Sgirit
Ihad then at hand ) it immedjately turn'd
(asI predited ) into a Red. And if in-
ftead of the Sowr Spirit I mingled with it
a little (trong Solution of an Alcalizate
Salt,it did prefently difclofe alovely Greens
the fame changes being by thofe differin
fortsof Saline Liquors, producible in this

Natyral juice, that we lately mention'd tq

" have




—— =
O e

et L T M i

T
s e,

ey

S — -

E—

g

e

-
-
- " =
= =% I
= — T
e =2

(250)

have happen'd to that falfitions Mixture,
the Syrrup of Violets. And I remember,
that finding this Blew Liquor, when frefhly
made, to be capable of ferving in a Penfor
an Iok of that Colour; I attempted by
moiltning on¢ part of a ‘piece of White
Paper with the Spirit of Salt I have been
mentioning, “and apother with fome Al-
calizate or Volatile Liquor ;' to draw a
Line on the leifurély dry’d Paper, that
fhould ev'h before the Ink was dry, ap-
pear partly Blew,’ partly Red, and partly
Green : but "thongh the Latter part of
the Experiment ficceeded not well, (whe-
ther becatife Volatile Saltsare too Fugitive
to be retait’d in the Paper, and Alcalizate
anésare too UnGuous, or fo apt to draw
Moifturéfrom the Air, that they keep the
Paper from drying wéll) yet the former
Part fuccéeded well enotigh'3 the Blew and
Red beirg confpicuous enough to afford
a furprizing.SpcgtacEcm thofe, I acquaint
not with (what { willingly allow ‘you to
call) the Trick.

Auudflﬁtiﬁn upon the one and twenticth
' Experiment,

But lelt you fhould be tempted to thinlk

(Pyrophilus ) that Volatile or Alcalizate
' Salts
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| Salts change Blews into Greeo, rather upon’

" I the fcore of the eafie Tranfition of the

| former Colour into the latter, than upon
| the account of the Texture, wherein moft:
| Vegetables, that afford a Blew; feem,
| though otherwife differing, to be Allied ,
1 willadd, that when I purpofely difiolv'd
Elew Vitrial in fair Water, and thereby
imbu'd fufficiently that Liquor with ;thae
Colour, a Lixiviate Liquor, and a Urinous
Salt being Copioufly pour’d upon diftindt:
Parcels of it, did each of them, though
perhaps with fome Difference, turn the Li-
quor not Green, but of a deep Yellowifh

Colour, almoftlikethat of Yellow Okery

| which Colour the Precipitated Corpuicles
| retain’'d, when they had Leifurely fubfided
in the Bottom. What this Precipitated
Subftance is, itis not needful now to Ko~
quire in this places ‘and in another, T bave

fhewn you, that notwithftanding its Co-
Jour, andits being Obtainable fromat A-.
cid Afenfiruum by the help of Salt of Tar-:

tar, it is yet far enough from being the true
Sulphur of Virtriol.

EXPERIMENT XXII

Qur next Experiment (Pyrophilus) will

'} perhaps feem to be'of a contrary Nature

to
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tothe two former, made upon Syrrup of |

Violets, and Juice of Blew-bottles. For,
as in them by the Affufion of Oyl of Tar-
tar, a Blewifh Liquor ismade Green, fo in
this by the fole Mixture of thefame Oyl,

a Greenifh Liquor becomes Blew. The:

hint of this Experiment was given us by

the prattice of fome Itakian Painters, who

being wont to Counterfeit Dltra-mariue
Azure (‘as they callit) by Grinding Ver-
digreafe with Sal-Armoniack, and fome

other Saline Ingredieats; and letting them'

Rot (as they imagine) for a good while
together in a Dunghill, we fappos'd that
the change of Colour wrought in the Ver-
digreale by this way of Preparation, mufk
proceed from the Action of certain Vo-
latile and Alcalizate Salts, abounding in
fome of the |mingled Coocretes, and
brought to make a further Diffolution of
the Copper abounding inthe Verdigreafe,
and therefore we conjeGur’d, that if both
the Verdigreale, and fuch Salts were dif=
folv’'d in fair Water, the {mall Parts of
both being therein more (ubdivided, and
fet at liberty, would have better accefsto
each other, and-thereby Incorporate much
themore fuddenly s And accordingly we
found , that if upon a ftrong Solutiou of
! good Fregce Verdigreale (for'tisthat we
are
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| dre wont to imploy, as the beft) you pouf
a juft quantity of Oylof Tartar, and thake
them well together, you fhall immediately
fee a notable Change of Colour, and the
Mixture will grow thick, and not tranfs
parent, but if you ftay a while, rill the
Grofler part be Precipitated to, and fetled
in the Bottom, you may obtain a clear Lis
quor ofa very Lovely Colour, and exceed-
ing delightful to the Eye. But, you muft
have a care to drop in a competent Quan-
tity of Oyl of Tartar, for elfe the Colour
will not be {o Deep and Rich 3 and if in-
ftead of this Oyl you imploy a clear
Lixiviunt of Pot-athes, you may have an
Azure fomewhat Lighter or Paler than,
and therefore differing from, the former.
And if inftead of either of thefe Liquors,
you make ule of Spirit of Urine, or of
Harts-horn, you may according to the
Quantity and Quality of the Spirit you
pour in, obrain fome further Variety
( though fcarce confiderable ) of Ceeru-
leous Liquors. And yet lately by the help
of this Urinous Spirit we made a Blew
Liquor, which not a few Ingenious Per-
Perfons, and among them, fome,whofe Pro-
feflion makes them very Converfant with
‘Colours, have looked upon with fome
wonder.. But thefe Azure Colour'd Li-

quors




. -
-_ - . 1 = 5 i =
e ! - .
- - . e = e
- L - _'_.'_ — g E = '-_
i S - 2 = - -
&
o g
o IS -
_— ] -
- e - -
- ~ — .
T e f=—7% o s
B el et =W e I rr o —
- e - = e — | E g e ]
P, it T TR . e T T - -

a=i

T 1.&1“1 £

e

1 S _- -. <
— 'l: = - "
Nl T e

latter of thefe ways,

L &
- 1
- -

(254)
quors fhould be freed from the Subfiding
matter, which the Salts of Tartar or Urine
precipitate out of them, rather by bzing
Decanted, thanby Filtration. Forby the
| we have {ometimes
found, the Colour of them very much Im-

pair’d, and lintle Superiour rothat of the
groffer Subftance, that is left in the Filtre, <

EXPERIMENT XXIIL

That Rofes _held ovet the Fume of Sul-
phur, may quickly by it be depriv'd of their
Colour, and have as aruch of their Leaves,
as the Fume works upon; burn'd pale, 1s
an Experiment,
tryed, as well as I, But ( Pyrophilus) it
may feem fomewhat ftrange to one that

has never coafider'd the Compounded na-
ture of Brimftone, That, whereas the =

Fume of Sulphur will, as we have faid,
Whiten the Leaves of Rofess That Li-
quor,. which is comonly calld, Oyl of
Sulphur per Campanam, becaufe it 1s fup-
pos'd to be made by the Condenfation of
thefe Fumes in Gluffes fhap'd like Bells,
into a Liquor, does powerfully beighten
the Tin&ure of Red Roles, and make it
mote Red and Vivid, as we have ealily

tried by putting foms Red-Rofe Leaves,
that

that divers others have °

e

ol

[i.'ﬂ
of

Wi

1 [el

10
lo

Rl — . B~ |

—
-

=

= —= = — ]



(255 ) _
that had been long dried, (and fo had ioft
much of their Colour) into a Vial of
fair Water, For a while after the Affufion

- of a convenient Quantity of the Liquor
we are fpeaking of, both the Leaves them-
felves, and the Water they were Steep'd

in, difcover'd a very frefhand lovely Co-
* lour.

g 5 Bl .S

s &

EXPERIMENT XXVIIL

It may ( Pyrophilys ) fomewhat ferve
tollluftrate, not ooly the Dorine of Pig-
ments, and of Colowrs, but divers other
Parts of the Corpufcular Phylofophy 5 as that
explicates Odours, and many other things,

not asthe Schools by Aery Qualities, but
by Real,though extremely Minute Bodies
toexamine, how much of the colourlefs
Liquor, a very {mall Parcel of a Pigment
may Imbue with a difcermable Colour.
And though there be fearce any thing of
Precifene(s to be expected from fuch Tri-
als, yetIprefum'd,that (at leaft ) Ifhould
-beable tothow a much further Subdivifion
of the Parts of Matter into ¥ifible Particles,
thanl have hitherto found taken notice of,
and than moft men wouldimagine 5 no Bo-
_dy, that I know of,having yet attempted to
~reduce this Matter to any meafure, - %
o ' he
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The Bodies, the moft promifing for
fuch’a purpofe, might feem to be the Me-
tals, efpecially Gold, becaufe of the Mul-
titude, and Mioutenefs of its parts, which
might be argu’d from the incofparable
Clofenefs of 1ts Texture » But though we
tried a Solution of Gold male in A4qvWa
Regiafirft, and then in fair Water; yét 1
regard we were to determine the Pigment |
we eniploy’d, not by Balkbut Weight, and
becaufe alfo, that the Yellow Colour of |
Gold is but a faint one in Comparifon of
the deep Colotir of Cochinéel , we rather
chofe this to make our Trials with. Bt
among divers of théfe it will fuffice to fét
down one ; which was carefully made in
Veflels conveniently Shap'd 5 (and thatin
the prefence of a Witnefs, and an Affiftant)
the Sum whereof I find among my Adver-
faria, Regiftred in the following Words. |
To which I fhall only premife, (to leflen
the wonder of fo ftrange a diffufion of the
Pigment) That Cochinecl will be better dil-
folv'd, and have its Colour far moré beght-
ned by Spirit of Urine, than (I {ay not by §
common Water,but) by Rectity'd Spiric of ¥
Wine it felt. |

The Note I fpoke of is this: [Ode
Grain of Cochineel diffolv’d in a pretty |
Quaatity of Spirit of Urine, and th!it_l ii?i; ;

olvia |
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, | lv'd further by degrees in fair Waterim-
parted a difeernable, though but a very
faint Colour, to about fix Glafs-fulls of
Water, each of them containing about
forty thrée Ounces and an half; which a-
mounts to above a huodred twenty five
thoufand times itsown Weight. ]

EXPERIMENT XXV.

- It may afford a confiderable Hint (Py-
rophilus ) to him, that would improve the
Art of Dying, to know what change of
Colours may be produc'd by the three fe-
veral forts of Saltsalready often mention™d,
. | (fome or other of which may be procur'd
1o Quantity at reafonable Rates) in the
Juices, Decoctions, Iofufions, and (in a
. |word ) the more foluble parts of Vege-
tables. And, though the defign of this

.+ | Difcourfe be the Improvement of Know-

ledge , not of Trades: yet thus much I

it { fhallnot feruple to intimate here; That the

.| Blew Liquors, mentioned in the twentieth
and one and twentieth Experiments,are far
from being the only Vegetable Subftances,
‘pon which Acid,; Urinous, and Alcalizate
Salts have the like Operations to thofe
« | ¥ecited in thofe two Experiments, For Ripe
. | Brivet Berries (forinftance) being crufhrd
¥ S upon
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upon White Paper, though 'they ftain it
witha Purplith Colour, yetif we let fall
on fome part of it two or three drops of
Spirit of Salt, and on the other part a little
more of the ftrong ‘Solution of Pot-afhes,
the former Liquor immediately turn'd that
part of the Thick Juice or Pulps on which
it fell, into a lovely Red , and the latter
turn’'d the other part of it into a delightful
Green. Though I will not undertake, that
thofe Colours in that Subftance fhall not
be much more Orient, than lafting 5 and
though (Pyrophilss ) this Experiment may
feemto be almoft the fame with thofe al-
ready deliver'd concerning Syrrup of Vio-
lers, and the Juice of Blew-bottles, yet
I think it not amifsto take this Occafion to
inform you, that this Experiment reaches
much farther, than perhaps you yet imas
gine , and may be of good Ufe to thofey
whom it concerns to know, how Dying
Stuffs may be wrought upon by Saline Li2
quors. For, I have found this Experiment:
to fucceed in fo many Various Berriesy
Flowers, Blofloms, and other finer Parts of

Vegetables, that neither my Memory, nofiy

.my. Leifure:ferves me to enumerate thems
And it 1s fomewhat {urprizing to fee, bﬁ
how. - differingly-colour'd . Flowers , of
Blofloms; ({6r example) the Paper being

- ftain’d,
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| ftain'd, will by an Acid Spirit be immes
diately turn'd Red, aud by any Alcaly or:
any Urinous Spirit turn’d Green; info-
much that ev'n the crufh’d Blofloms of
Meferion, (which Igatherd in Winter and
froty Weather ) and thofe of Peafe
crulh’d upon White Paper, how remote (o-
evertheir Colours be from Green, would
in a moment pafs intoa deep Degree of that
Colour, upon the Touch ofan Alcalizate
Liquor. To which let usadd, That ei-
8 ther of thofe new Pigments (if [ may (o call
them) may by the Affufion of enoughof a
contrary Liquor, be prelently chang'd from
Redinto Green, and from Greeniato Red,
® which Obfervation will. hold alfo in

W Syrrup  of Violets, Juices: of Blew-bot=
W tles, &ec. | (31!

Annotation,
After what I have formerly deliver'd to
“fevince , That thére afe many Inftances
wherein new Colours are preduc'd orac-
|quir’d by Bodies, which Chymis#s are wone
ito think deftitute of Salt, or to whofe
change of Colours no new Acceffion of
Saline Particles does appear to contribute,
# | I thiok we may fafely enough acknowledge,
d $3 that
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that we thave taken notice of fo many
Changes ' made by the Intervention of Salts
inthe Colours of Mix'd Bodies, that it
has ‘leffen’d our 'Wonder, That though
many Chymifts are wont to afcribe the
Colours of fuch Bodies to their Sulphu-
reous, and the reft to their Mercurial Prin-
ciples yet Paracelfws himfelf direts us in
the Indagation of Colours, to have an Eye
principally upon Salts, as we find inr that
paffage of his, wherein he takes upon himy
to Oblige his Readers much by Inftructing
them, of what things they are to expect
the Knowledge from each of the three di-
{ftin&t Principles of Bodies. Aliasr (fays
he ) 'Colorum [imilis ratio et : De quibus
brevem inflitutsonem hanc attendite , quod’
Jeilicet colores omnes ex Sale prodeant. Sal

enim dat colorem, dat Balfamun,
Paracelfus !
de Minerat And alittle bepeath, Fam na-
eradt. 1. tura Ip[a colores protrahit ex [ale,
pag.m.242.

cuique [peciei dans illum, qui ipfe
competit, &c, After which he concludes ;
dtaque qui rerum omniunz corpora cognofcere
onlt, buic opus eft, ut ante omnia cognoftat
Suipbur, Abboc,qui deftderat noviffe Colores:
75 fesentiam dftorum petat a Sale , Qui [cire
wnlt Virtytes, ir [crutetur arcana Nlercurii.
Sicmimirum. fundumentum bauferit Myfteri-
orums,. im quolibes crefcenti jndagandorun,
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prout natura cuiliber [peciei e ingelfit.” Bue
though Par’acgﬁ: alcribes to each of his
belov'd H}rfpu atical - Principles, much
more than{ fear will be found: to belong 1o
it; yetif we Eleaﬁ: to confider Colours,
not as Philofophers, but as' Dyers, the con-
currence of Saltsto the ftriking and change
of Colours, and thei; Efficacy, willy I fiap-
pofe, appear (o confiderable, that we (hall
not nced to'quarrel much with Paracelfus,
for afcribing in thisplace (for I dare not
affirm that he ufesto be till of one Mind)
the Colours of Bodies totheir Salts , 1f'by
Salts he here underftdod, not onl y Elemen-
tary Salts , but fuch alfo as are commonly
taken for Salts, as Allom, Cryftals of Tar-
tar, Vitriol, &c. becaufe the Saline prin-
ciple does chiefly ‘abound in them, though
mndeed they be, as we ellewhere declare,
mix'd Bodies, and have moftof them, be-
fides what is Saline, both Sulphureous, A-
queous, and Grofs or Earthy parts.

But though (Pyrophilus) 1 have obferv'd
a Red and Green to be produc’d , the for-
mer, by Acid Salts, the later by Silts not
Acid, in the expreft Juices of fo many
differing Vegerable Subftances, that the
Obfervation, if purfued, may prove (as [
faid ) of good Ufe : yet to thow you how
much ev'n thefe Effects depend upon the
: S 3 parti-
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particular Texture of Bodies, I muft fub-
joynfome cafes wherein 1 (who am fome-
what backwards to admit Obfervations for
Ubpiverfal) had the Curiofity to difcoverd
that the Experiments would not Uniformly
fucceed, and of thefe Exceptions, the chicf
that I now remember, are reducible to the
following three. T

EXPERI MENT XXV I

And, (ficlk ) T thought fit to try the
Operation of Acid Salts upon Vegetable
Subftances, that are already-and by their
own Nature Red. And accordingly I
made Trial upon Syrrup of Clove-july-
flowers, the clear exprefs’d Juice of the
fucculent Berries of Spina Cervina,or Buck-
thorn ( which I had long kept by me for
the (ake of its deep colour ) upon’ Red
Rofes, Infufionof Brazil, and diversother
Vegetable Subftances, on fome of which
crufh’d (as is often meption’d) upon
White Paper

ftood in molt of thefe Experiments, if no

Circum(tance of them argue otherwile) |

Spirit of Salteither made no confiderable
Change, or alter'd the Colour but froma
Darker to a Lighter Red. How it will
fucceed in many other Vegetable ]uicau:s(.,i
5 1 AR % \ an

(which is alfo to be undér-
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“and Infufions of the fame Colour, I have
at prefent {o few at hand, that I muft leave
youtofind it outyour felf. But as for the
Operation of the other fortsof Salts upon
thefe Red Subftances, I foundit not very
Uniform, fome Red, or Reddifh Infufions,
as of Rofes, being turn'd thereby into a
dirty Colour, but yet inclining to Green.
Nor wasthe Syrrup of Clove-july-flowers
turn’d by the Solution of Pot-alhes to a
much better, though fomewhat a Greener,
Colour, Anpother fort of Red Infufions
was by an_ dlcaly not turn’d into a_Green,
but advanc’d into a Crimfon, as I fhall
have occafion tonote e're long. But there
were other forts, as particplarly the lovely
colour’d juice of Buckthorn Berries, that
readily pafs'd ioto a lovely Green.

EXPERIMENT Xxvil,

Amongﬂ other Vegetables, which we
thought likely toafford Exceptions to the
General Obfervation about the differin
Changes of Colours produc’d by Acid and
Sulphureous Salts, we thought fit .to mike
Trial upon the Flowers of Jafmin, they
being both White as to Colour, and
1 efteem’d to be of a more Oyly nature than

other Flowers, Whereupon having taken
| S 4 the
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the White parts only of the Flowers, and
rubb’'d them fomewhat hard with my Fin-
ger upona piece of clean Paper, it appear'd
very little Difcolour'd. Nor had Spirit of
Salt, wherewith I moiltoed one partofit,
any confiderable Operation upon it. But
Spirit of Urine, and fomewhat more effe-
&ually a ftrong Alcalizate Solution, did
immediately turn the almoft Colourlefs
Paper moiften'd by the Juice of the Fafmin,
not as thofe Liquors are wont to do, when
put upon the Juices of other Flowers, ofa
good Green, but of a Deep, though {ome-
what Greenifh Yellow, which Experiment
I did afterwards at feveral times repeat
with the like fuccefs. = But it feems not that
a great degree of [Inctuoufnefs is neceflary
to the Produ&ion of the like effelts, for
when we try’d the Experiment with the
Leavesof thofe purely White Flowers that
appear about the end of Winter, and are
commonly call'd Smow-drops', the event,
wag not much unlike that, which, we have
been newly mentioning. A e

EXPERIMENT XXVIIL

‘Another fort of Inftances to fhow, how
much changes of Colours effected by Sales,

depend upon the particular Texture of the
e T : St '
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Colour’d Bodies, has been afforded me

' | by feveral Yellow Flowers, and other Vege-

tables, as Mary-gold Leaves, early Prim-
rofes , freth Madder, 8&c. For being rubb’d
wpon White Paper, till they imbued
it with their Colour, I found not, that by
the addition of Alcalizate Liquors, nor yet
by that of an Urinous Spirit, they would be
turn'd either Green or Red: nor did fo
Acid a Spirit as that of Salt, confiderably
‘alter their colour, fave that it feem'd a lit-
tle to Dilute it. Only in fome early Prim-
rofesit deftroyed the greateft part of the
Colour, and made the Paper almoft White
agen. And Madder alfo afforded fome
thing peculiar, and very differing from
what we have newly mention'd: For ha-
ving gather'd fome Roots of it, and, (whilft
they - were recent ) exprefs'd upon White
Paper the Yellow Juice, an Alcalizate
Solution dropt upon it did not turn it ei-
ther Greenor White, but Red. And the
bruisd Madder it felf being drench’d with
the like Alcalizate Solution, exchang’d alfo
its Yellowifhnefs for a Rednefs. |
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An admonition toucbing the four
preceding Experiments, o {

| ] Having thus (" Pyrophilss ) given you pm«'
g8 } divers Inltances, to countenance the gene- o
§ U ral obfervation deliver'd in the twenty fifth
Experiment, and divers Exceptions wheres Jhs
by it ought to be Limited; I muft leave }iy
the further enquiry into thefe Matters to
your ownIndultry. For not remembring
at prefent many of thofeother Trials, long
fince made to fatisfie my felf about Parti- |
culars, and not having now the Opportu- |,
nity to repeat them, I mult contentmy felf |,
to have givenyou the Hint, and the ways |y,
o of profecuting the fearch your felf; and |,
§ ¢ only declare to.you in general, that, As |,
|

I have made many Trials, unmentiond in |,
this Treatile, whofe Events were agreea- |
ble to thofe: mentiorrd in the twenty fifth |y
A Experiment , fo ( to name now no other |
I Inftances) what I bave try'd with Acid it
Lo and Sulphureous Salts' upon the Pulp of
3 Juniper Berries, rubb’d upon White Pa- 5,
per, inclines me to think, That among |}
that vaft Multitude, and {trange Variety of
Plants that adorn the face of the Earth, 3
perhaps many other Vegetables may be f
found, onwhich fuch Menftrunms mayhnnt .
ave
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have fuch Operations, as upon the juice of
Violets, Peafe-blofloms, &c. no nor upon
any of thofe three otherforts of Vegera-
Ibles, that I have taken notice of in the three
‘ fore-going Experiments. It fufficiently ap-
pearing ev,n by thefe, that the effelts of a
Salt upon the fuices of particular Vegeta-
blesdo very much depend upon their par-

‘8 ticular Textures.

EXPERIMENT Xx12

It may be of fome Ule towards the dif~

'8 covery of the nature of thefe Changes,

which the Alimental Juice receives in fome
Vegetables, according to the differing de-
grees of their Maturity, and according to
the differing kiods of Plants of the {ame
Denomination, to obferve what Operati-
on Acid, Urinous, and Alcalizate Salts will
have upon the Juices of thefeveral forts of
the Vegetable Subltances I have been men-
tioning. |

To declare my meaning by an Example,
I took from the fame Clufter, one Black-
berry full Ripe, and another that had not
yet gone beyond a Rednefs, and rubbing
a piece of White Paper, with the former,
I obferv’d that the Juice adhering to 1t
was of a dark Reddifh Colour, full u%';ttl;

4C
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Black Specks, and that this Juice by a drop
of a ftrong Lixivium, was immediately
turn'd into a Greenifh Colour deep enough,
by as much Urinous Spirit into a Colour
much of Kin to the former, though fome-
what differing , and fainter; and by a
drop of Spirit of Salt into a fine and
lightfome Red : whereas the Red Berry
being in like manner rubb'd upon Paper,
left on gt a Red Colour, which was very
little alter'd by the Acid’ Spirit newly
nam'd, and by the Urinous and Lixiviate
Salts receiv'd changes of Colour differing
from thofe that had been jift before pro-
duc'd inthe dark Juice of the Ripe Black-

berry.

I remember alfo, that though the Infu-

fion of Damask-Rofes would as well;
though not fo much, as that of Red, be

heightned by Acid Spirits to an intenfe
degree of Rednefs, and by Lixiviate Sales |
be brought to 2 Darkilh Green 5 yet having © E
for Trials (ake taken a Rofe, whofe Leaves,
which werelarge and numerous, like thofe f
of aProvince Rofe, were perfeétly Yellow, |

though in a Solution of Salt of Tartar,they

afforded a Green Blewith Tinéture , yet [

did oot by an Acid Liquor obtain a Red *
one; all that the Saline Spirit I employ'd,

perform'd, being (if | much mif-remem-
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ber not) to Dilate fomewhat the Yellow-
nels of the Leaves. I would alfo have
‘tried the Tincture of Yellow Violets, but
could procure none. Andif I werein thofe
Iflands of Banda, which are made Famous
as well as Rich, by being the almoft only
places , where Cloves will profper, I
{hould think it worth my Curiofity to try,
what Operation the three differing Kinds
of Salts, I have fo often mention’d, would
have upon the Juice of this Spice, (ex-
prefs’d at the feveral Seafons of it) as it
grows upon the Tree. Since good Au-
thors informus, (of what is remarkable)
that thefe whether Fruits, or Rudiments of
Fruits, areat firft white, afterward Green,
and then Reddifh, before they be beaten
off the Tree, after which being Dry’d
before they are put up, they grow Blackifb:
as wefeethem. And one of the recenteft
Herbarifts inform us, that the Flower
‘grows upon the top of the Clove it felf,
confilting of four fmall Leaves, like a
Cherry Bloflom, but of an excellent Blew.
But (Pyrophilus ) to return to our own
Oblervations, I fhall add, chat I the rather
chufe to mention to you an Example
drawn from Rofes, becaufe that though I
| amapttothink, as T elfewhere advertife,
that fomething may be guefs'd at about
- fome
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{ome of the Qualities of the Juices of Ve-
getables, by the Refemblance or Difparity
that we meet within the Changes made of
their Colours, by the operation of the fame
kinds of Salts 5 yet that thofe Conjectures
ihould be very warily made, may appear
among other things, by the Inftance I have
cholento give in Rofes. For though, (as
[ formerly told you) the Dry'd Leaves,
both of the Damask, and of Red ones;
give a Red Tincture to Water fharpen'd
. _ with Acid Salts, yet the one
%ﬁp"]’;’f}';{ff fort of Leavesis known to have
Trib.'9. cap. @ purgative faculty, and the o-
L therare often, and divers ways,
imploy’d for. Binding,.

And I allo chufe (Pyrophilus) to fub-

joyn this twenty ninth Experiment to thofe
that precede it, about the change of the
Colours of Vegetables by Salts, for thefe
two reafons : Thefirlt, that you may not
eafily entertain Sufpitions, if in the Trials

of an Experiment of fome of the Kinds
formerly mention'd, youfhould meet with |
an Event fomewhat diflering from what ©
my Relations, may have made you expet. =

Andthefecond , That you may hereby be

1ovited to difcern, thatit may not be amifs |

to take notice of the particular Seafons

wlierein you gather the Vegetables whig.h"-
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in Nicer Experiments you make ufe of,
For, if I were not hindred both by hafte
and fome - juftifiable Confiderations, I
could perhaps add confiderable In{tances,
to thofe lately deliverd, for the making out
of this Obfervation 5 but for certain rea-
fons Ifhall at prefent fubftitute a remark-
able paflage to be met with in that Labo-
rious Herbarift Mr, Parkinfor , where
treating of the Virtues of ‘the (already
_divers times mentiod ) Buckthorn Ber-
ries , he fubjoyns the following account of
feveral Pigments that are made of them,
not only according to the feveral ways of
handling them, butaccording to the diffe-
ring Seafons of Maturity, at which they are
Gather'd 5 Of thefe Berries, (fays he) are
made three feveral forts of Colours as they
Jhall be gathered, that is, being gather'd while
they are Green, andkept dry, are call'd Sap-
berries, which being fleep’d into Jome Allom-
water, or frefh bruis'dinto Allom-water, they
give a reafonable fair Yellow Colour which
Painters ufe for their Work, and Book-binders
to Colour the edges of Books, amd Leather-

dreffers to Colour Leather, as they ufe alfo to
MaRe 4 Green Colonr, call’d Sap-green, taken

Jrom the Berries whem they are Black , beirg
bruis'd and put into a Brafs 'or Copper Kettle
N or Pan,andthere fuffer'd to abide three or four

Days,
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Days, or alittle beated upon the Firé,and [ome
beaten Allows put unto them, and aftermwards
prefs’d forth, the Juice or Liguor is ufually
put ingreat Bladders tied with [tromg thred
at the Head and hung wp wntilit be Dry,
which is diffolv’d in Water or Wine, but Sack
Che affirms) #s the beft to preferve the Co-
lour from: Starving, (as they call it) that is,
front Decaying , and make it bold frefh the
longer. The third Colour (whereof mome
(ayshe) that I canfind have made mention
but only Tragus ) is a Purplifb Colour which
is made of the Berries [uffered to grow wupon
the Bufbes until the misdle or end of No-
vember, thatthey arereadyto drop fromthe
drees.

And, I remember ( Pyrophilus ) that 1
try’d, with a fuccefs thac pleas’d me well
enough, to make fuch a kind of Pigment,
as Painters call Sap-green, by a way not
unlike that, deliver'd here by our Author,
but I cannot now find any thing relating to
that matter among my loofe Papers. And
my Trials were made fo many years ago,
that I dare not truft my Memory for Cir-
cumftances; but will rather tell you, that
in a noted Colour-fhop, 1broughtthem by
Queftions to confels to me, that they made
their Sap-green muchalter the ways by our
EotaniSt here mention’'d.  And on this oc-

caflon
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/| eafion I fhall add an Obfervation , whch
@ | though it does not ftritly. belong 16 this
4 | place, may well enough be mention’d here,
ind |ipamely, that I find by an account given us
Dy, {by the Learned Clufius, of Alaternus, that
‘vt lev’n the Groffer parts of the fame ‘Plant,
't» |are fome of them one Colour, and fome a-
ti, fhother 5 For f{peaking of that Plant, he
e ftellsus, thatthe Portugals ufe the Bark to
e (Dye their Nets into a Red Colour; and
iz fwith the Chips of the Wood, which are
ich ?Vhitilh, they Dye a Blackifh Blew, '«
pa |f
Ne- 7
thy £

EXPERIMENT ' XKX. "

~ Among the Experiments that tend to
t1 {fhew that the change of Colours inBo-
wl {dies may proceed fromthe Vary'd Texture
i, jof their Parts, and the confequent change
o |of their Difpofition to Reflect or Refra

o, the Light , that fort of Experiments muft
o fnot be left unmention’d, which 1is afforded
d jus by Chymical Digeftions. For, if Chymifts
m, fwill believe feveral famous Writers about
i fwhat they call the Philofopher's Stone, they
ft fmuft acknowledge that' the fame Matter,
by ffeal-d up Hermetically in a Philofophical
it |Egg, will by the continuance of Digeftion,
ur jor if they will have it fo (for it is not
e § Material in our cafe which of the two it be)
oa T of
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of Decottion, run through' a great Variety
of 'differing Colours, before it come tothat
Of the Nobleft Elixir; whether that be
Scarlet, or Purple, or what everother kind

of Red.  But without building any thing {0

on {6/Obrufe and Queftionable an Opes:
ration;. (which.yet may be pertinently res'
pielentéd to thofe that believe the thiog)
wemay obferve, that divers bodies digefted
in carefully clos'd Veflels, willin trad of
time;, chaoge their Colour: As I have
elfewhere mention’d my having obfervid
ev'nin Rectify’d Spirit of Harts-horn, and)
as is evident in the Precipitarions of Amal=
gams of Gold, and Mercury, without Ad=
dition, where by the continuance of a due
Héat.. the. Silver.Colour’d. /Amalgam 18
reduc’'d into af{hining Red-Powder. Furs
ther In{tances of this kiod. you may find
here and thereio divers places of my other
Effays. . And indeed it has been a thingy

that-has much contributed to deceive mapy |

Chymifts, that there are more Bodies than

one; which by digeftion will be brought |
to exhibit that Variety and Succeffion of
. Colours, which they imagine to be Pecus

har to ‘what they call the True matter of
ihe; Rhilofophers, - But concerning this, (b
fhallrefer you to what you may ellewber
find inthe Difcourfe written touching th
[Tiliiiif 3
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paffive Deceptions of Chymiits, and more
# about the Production of Colours by Dige-
4 ftion you will meet with prefently. Where-
¥l fore I fhall now make only this Obfervati-
g on from what has been deliver’d, That
¥ in thefe Operations there appears not any
& caufe to attribute the new Colours emer-
i gent to the Aftion of a new Subftantiat
form, nor to any Increafe or Decrement
@ of either the Sale, Sulphur, or Mercury
¥ of the Matter that acquires new Colours -
3 For the Veflels are clos'd, and thefe Princi-
ples according to the Chymifts are Ingenera-
ble and Incorruptible; fo that the Effect
feems to proceed from hence, that the Heat
agitating and (huffling the Corpufclesof the
Body expos'dto it, does in procefs of time
{fo change its Texture, as that the Tranf-
pofed parts do Modifie the incident Light
otherwife, than they did when the Matter
in§ appear'd of another Colour,

EXPERIMENT XXXL

i ;
| 1

8~ Among the {everal changes of Colour,
y § which Bodies acquire or difclofe by Dige-
{tion, it is very remarkable, that Chymifis
find a Rednefs rather than any other Co-
lour in moft of the TinlturestheyDraw,
and ev'n in the more Grofs Solutionsthey

{ i makeé
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make of almoft all Concretes, that abound
either with Mineral or Vegetable Sulphur,
though the Afemfiruum imploy’d about thefe
Solutions or Tinctures be never fo Limpid
or Colourlefs.

This we have obferv'd in T know not
how many Tintturesdrawn with Spirit of
Wine from Falap, Guaicus ; and feveral
other Vegetables; and not only in the
Solutions of Amber, Benzoin, and divers
other Concretes made with the fame Mex-
Jiruum, but alfo in divers Mineral Tin@ures.
And, not to urge that familiar Inftance of
the Ruby of Sulphur, as €bymifts upon the

{core of its Colour, call the Solution of

Flowers of Brinmiftone, made with the
Spiritof Turpentine, nor to take notice of
other more known Examplesof the apt-
nels of Chymical Oyls, to producea Red
Colour with the Sulphur they extra&, or
diffolves not to infit (Ifay ) upon In-
{tances of thisnature, Ifhall further repre-

fent to you, as a thing remarkable, that,
both Acid and Alcalizate Salts, though in

moft other cafes of fuch contrary Opera-

tions, in reference to Colours, will with |

mapny Bodies that abound with Sulphu-
reous, or withOyly parts, produce a Red 3
as 1s manifelt partly in the more Vulgar

Inftancesof the Tinctures, or'Solutions of |
Sulphur |
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Sulphur made with Lixiviums, either of

‘8 Calcin’d Tartar or Pot-afhes, and other
# Obvious examples, partly by this, that the

true Glafs of Antimony extralted with
#fome Acid Spirits, with or without Wine,
will yield a Red Tinfture, and that I know
i an Acid Liquor, which in a moment will

(i@ turn Oyl of Turpentine into a deep Red.

But among the many Inftances I 'could give
you of the eafie Produttion of Rednefs by
the Operation of Saline Spirit, as wellasof
Spirit of Wine 5 I remember two orthree
@ of thofe I have tried, which feem remark-
# able enough to deferveto be menticn'd to
# you apart,

EXPERIMENT XXXII.

But before we fet them down, it will nat
perhaps appear impertinent to premife 3

That there feems to be a manifeft Difpa-
@ rity betwixt Red Liquors, o that {ome
#| of them may be faid to have a Genuine
Rednefs in comparifon of others, that have
8 a Yellowifh Redoefs: For if you take
§ (for example ) a good Tin&ure of Cochi-
neel, dilute it never fo much with fair Wa-
ter, you will not (as far as I can judge by
what I have tried ) be able to makeit a
® Yellow Liquor. Infomuch that a Single
' ' T 3 | drop
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drop of arich Solution of Cockineelin Spi- 4
rit of Urine, being Diluted with above an §
Ounce of fair Water, exhibited no Yel- L
lowifhnefsat all,but a fair(though fomewhat §,.
faint ) Pinck or Carnations and even §,
when Cochineel was by degrees Diluted §4
much beyond the newly mention’d Colour, §..,
by the way formerly related to you in the §g
twenty fourth Experiment, I remember

not, that there appear’d in the whole Tri-

al any Yellow. But if you take Balfom

of Sulphur (for Inftance) though it may { ,
appear in a Glafs, where it has a good |,
Thicknefs, to be of a deep Red, yetif you {:
fhake the Glafs, or pour afew drops on a |,
fheet of White Paper, fpreading them on {y,
it with your Finger, the Balfom that |,
falls back along the fides of the Glafs, and |
that which ftains the Paper, will appear
Yellow, not Red. And there are divers
Tintures, fuchas that of Amber made with |,
Spirit of Wine (to name now no more) |
that willappear ecither Yellow or Red,ac- |,
cording as the Veflels that they fill , are
Slender or Broad. f

M

EXPERIMENT XXXIII. 1

But to proceed to the Experiments I il
was about todeliver: Firft, Oyl or Spirit |}
. ) . s ' Gf
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of Turpentine, though clear as fair Wa-
ter, being digefted upon the!purely White
Sugar of Lead, has, ina fhort time> affor-
ded us a high:Red Tinéture, that fome
Artifts are pleas'd to call the Balfom of
Saturn, which they very much (and pro-
bably not altogether without caufe); extol

as an excellept Medicine in divers outward
affeltions. -_ |

EXPERIMENT XXXIV.

Next, take of common' Brimftone finely
yowdred five Ounces, of Sal-Armoniack
Ekcwife pulveriz'd an equal weight , ‘of
beaten Quick-lime fix Ounces, mix thefe
Powders exquifitely , and Diftill them
througha Retort plac’din Sand by degrees
of Fire, giving at length as intenfe a Heat
asyou well canin Sand , there will come
over (it you have wrought well) a Vo-
latile TinCture of Sulphur, which may pro-
bably prove an excellent Medicine , and
fhould have been mention'd among' the
other Preparations of Sulphur, which we
have elfewhere imparted to you, but that
it is very pertinent to our prefent Subject,
The change of Colours. For though none
of the Ingredients be Red , the Diftill'd
Liquor will be fo : and this:Liquor if it

T 4 be
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be well drawn, will upon alittle Agitation
of the Vial firftunftop'd (efpecially if it be
held inaWarmer hand) fend forth a copi-
ous Fume, not Red, like that of Nitre, but
White s And fometimes this Liquor may be
{o Drawn, that I remember, not long fince,
Itook pleafure to obferve ina parcel of it,
that Ingredients mot Red, did not only
yield by Diftillation a Volatile Spirit that

was Red , but though that Liquor did up-
oo the bare opening of the Bottle it was -

keptin, drive usaway with the plenty and
Sulphureous fcentiof a White fteam which
it fent forth, yet the Liquor it felf being
touch’d by our Fingers, did imiediately
Dye them Black. * | |

EXPERIMENT XXX,

The third and laft Experiment I fhall

now mention to fhew, how prone Bodies
abounding in Sulphureous parts are to
afford a2 Red 'Colour, is one, wherein by
the Operation of a Saline Spirit upon a
White or Whitith Body, which accor-
ding to the Chymifts (hould be altogether
Sulphureous, a Rednefs may be produc’d,
not (as in the former Experiménts) flow-
ly, but ia the twiokling of an Eye. 'We
took then of the Effential Oyl of Angi-
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feeds, which has this Peculiarity , that in
Cold weather it lofes its Fluidity and the
greatelt part of its Tranl&areucy, and looks
like a White or Whiti(h Oyntment, and
8 near at hand feems to confilt of a Multi-
tude of little foft Scales : OF this Coagu-
lated Stuff we fpread a little with a Knife
upona piece of White Paper, and letting
fall onit, and mixing with it a drop or two
of Oyl of Vitriol, immediately (‘as we
fore-faw) there emergd together with
fome Heat and Smoak, a Blood-Red Co-
lour , which therefore was in a trice pro-
duc’d by two Bodies, whereof the one had
but a Whitith Colour , and the other (if
carefully reltify'd ) had no Colour at all.

EXPERIMENT XXXVI.

But on this Occaflion ( Pyrophilus ) we
muft add once forall, that in many of the
above-recited Experiments, though.the
changes of Colour happen'd as we have
mentiond them: yet the emergent or
produc’d Colour is oft times very fubject

## to Degenerate, both quickly and much.

| Notwithftanding which, fince the Changes,
we have fet down, do happen prefently

'#| upon the Operation of the Bodies upon

'§ each other, or atthetimes by us fpccify:l,-,
e A ’ - . el 4 ] ‘ "
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thatis fufficient both to jultifie our Vera-
city, and to fhew what we intend 3 it not
being Effential to the Gepuinenefs of a
Colour to be Durable. For a fading Leaf,
that is ready to Rot,and moulder into duft,
may have as trye a Yellow, as a Wedge of
Gold, which fo obftinately refilts both
Time and Fire, And the reafon, why I rake
occafion from the former Experiment to
fubjoin this general Advertifement,is, that
I have feveral times obferv'd , rthat the
Mixture refulting from the Oyls of Vitriol,
and of Annifeeds, though it acquire a
thicker confiftence than either of the In-
gredients had , ‘has quickly loft its Colour,
turning in a very fhort time intoa dirty
Gray, at lealt in the Superficial parts,where
’tis exposd to the Air 5 which laft Circum-
ftance I therefore mention, becaufe that,
though it feem probable, that this Dege-
neration of Colours may oft times and in
divers cafes proceed from the further Altion
of the Saline Corpulcles, and the other In-
gredients upon one another, yet In many
cafes much of the Quick change of Co-
lours feems afcribeable to the. Air, as may
be made probable by feveral realons : The
fir(t whereof may be fetcht fromthe newly
recited Example of the two Oyls 5 . The

next may be,: that we have fometimes: ob-
ferv'd
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Colours, to have that part of them, which
was expos’d to the Air, when the Window
was open, of one Colour, and the lower
part, that was fheltred from the Air by the
Wall, of another Colour: And the third
Argument may be fetch’d from divers Ob-
fervations, both of others, and our owns;
For of that Pigment fo well known in
Painters Shops, by the name of Zurnfol,
our Induftrious Parkinfon, inthe particular

~account he gives of the Plaot that bears i,

tells us alfo, That the Berries when they are

at their full Maturity, have within them be-

tween the outer Skimandthe in- | ..
arkinfon,

ward Kirnel or Seed, a certain Thea. Bor.
Juice or Moifture, which being T4 cap.

I2.

rubb’d upon Paper or Cloath, at
the firft appears of a frefb and lovely Green
Colour, but prefently changeth into a kind of
Blewifh Purple, upon the Cloath or Paper, and
the [ame Cloath afterwards wet in Water, and
wraung forth , will Colour the Water into a
Claret Wine Colour, and thefe (concludes he)
are thofe Raggs of Cloath, which are ufually
call'd Turnfol in the Druggifts or Grocers
shops. And to this Obfervation of our
Botanift we will add an Experiment of our
own, ( made before we met with That )
which,thongh in many Circumftances,very

differing,
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differing ferves to prove the fame thing 5

for having taken of the deeply Red Juice
of Buckthorn Berries, which | bought of
the Man that ufesto fell it to the Apothe.
caries, tomake their Syrrup de Spina Cer-
vina, 1let fome of it drop upon a piece of
White Paper, and having left it there for:
many hours, till the Paper wasgrowndry
agaio, i found what I was inclin'd to fuf
pect, namely, That this Juice was dege-
nerated from a deep Redtoadirty kind of
Greyifh Colour, which, ina great part of
the f{tain'd Paper feem'd not to have fo
muchas an Eye of Red; Though a little
Spirit of Salt or diffolv’d 4lcaly wouldturn
this unpleafant Colour (“as formerly I told
you it would change the not yet alter’d
Juice ) into a Red or Greenx  And to fa-
tisfie my felf, that this Degeneration of
Colour did not proceed from the Paper, [
drop'd fome of the deep Red or Crimfon
Juice upon a White glaz'd Tile, and fuffer-
ing it to dry onthere, I found that ev’n in
that Body, on which it could not Soak, and
by which it could not be wrought, it ne-
verthelefs loft its Colour. And thefe
Inftances ( Pyrophilws) 1 am the more
careful to mention to you, that you may
not be much Surpris'd or Difcourag'd, if
you fhould fometimes mifs of performing

| punctually
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{ punttually whatI afirm my felf to Kave

%;) done in point of changing Colours; fince

in thefe Experiments the over-fight or neg-
lect of fuch little Circumftances, as in many
‘others would notbe perhaps confiderable,
‘may occafion the mif-carrying of a Tryal
And 1 was willing alfoto tnl%cthis occafion
‘of Advertifing you in the repeating of the
Experiments mention'd in this Treatife, to

~ make ufeof the Juices of Vegetables, and
other things prepar'd for your Trials, as
{foon as ever they are ready, left one or
other of them grow lefs fir, if not quite
unfit by delay 5 and to eftimate the Event
of the Trials by the Change, thatis pro-
duc'd prefently upon the due and fufficient
Application ot Altives to Paffives (as they
fpeak) becaufe in many cafes the effets
of fuch Mixtures may not be lafting, and
the newly produc’d Colour may in alittle
time degenerate.  Bur, (Pyrophilss) Ifor-
got to add to the former Obfervations
lately made about Vegetables, athird of
the fame Import, made in Mineral fub-
ftances, by telling you, That thebetter to
fatisfie a Friend or two in this particular, I
fometimes made, according to fome Con-
jetures of mine, this Experiments That
having diffolv'd good Silver in Aqua-fortis,
and Precipitated it with Spirit of Salt,upon
the
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the fir(t Decanting of the Liquor, the re-

maining Matter would be purely White ;
but after it had lain a while uncover’d,thac
part of it that was Contiguous to the Air,
would not only lofe its Whitenefs , but
appear of avery Dark and almoft Blackifh
Colour, Ifay that part that was Contigu-
ous to the Air, becaufe if that were
gently taken off; the Subjacent part of the
fame Mals wounld appear very White, till
that alfo ; having continu’d a while expos'd
to the Air, would likewife Degenerate.
Now whether the Air perform thefe things
by the means of aSubtile Salt, which we
elfewhere fhew it not to be deftitute of,
or by a peircing Moifture, that is apt eafily
to infiouate it feIf into the Pores of fome
Bodies, and thereby change their Texture,
and {o their Colour : Or by folliciting the
Avolation of certain parts of the Bodies,
to which tis contiguous s or by fome other
way, (which poffibly I may elfewhere
propofe and confider) I have not now the
leifure to difcourfe. And for the fame
reafony though Icould add many other In-

ftances, of what I formerly noted touching

the emergency of Rednefs upon the Dige-

{tion of many Bodies, infomuch that I
have often feen upon the Borders of France

(and probably we may have the like In

England)
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*ﬂughnd) a fort of Pears, which digelted

for fome time ‘with a little Wine, in a

Veflel exalily closd, will in not many

hours appear throughout of a deep Red
Colour, (as alfothat of the Juice, where-
in they are Stew'd, becomes) but ev'n on
pure and white Salt of Tarear, pure Spirit
of Wine, as clear as Rock-water,; will (a3
we elfewhere declare ) by Jong digeftion
acquirea Rednefs; Thoughl fay fuch In-
ftances might be Multiplied , and though
there be fome other Obvious changes of
Colours, which happenfo frequently, that

- they cannot but be as well Confiderable as

Notorious; fuch as is the blackpefs of al-
molt all Bodies burn'd in the open Air:
yet our balte invites us to refign you the
Exercife of enquiring into the Canfes of
thele Changes. And certainly, the reafon
both ®why the Soots of fuch differing Bodies
are almoft all of them all Black, why (o
much the greater part of Vegetables fhould
be rather Green than of any other Colour,
and particularly (which more direétly
concernsthis place) why gentle Heats do
fo frequently in Chymical Operations
produce rather a Rednefsthan another Co-
lour in digelted Mewftrunsms, dot only Sul-
phureous, as Spirit of Wine, but Saline, as
Spirit of Vinegar , may be very well worth

a
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a ferious Inqtmr)ar 3 which I {hall therefore

recommend to Pyrophilis and his Ingenious
Friends.

::.1_'_:-_,5._:-_7_.:._-2‘.-; Sy

EXPERIMENT XXXVIL

It may feem fomewhat ftrange, that i |
| you take the Crimfon Solution of Cochi- |
o neel, or the Juice of Black Cherries, and
o of fﬂme other Vegectables that affurd the
i like Colour, ( which bécaufe many take §*
but for a dr:ep Red, we dowith them forme- §
i times call it fo) ‘and let fome of it fall §*
SR | upon a piece of Paper, a droportwo of an
e Acid Spirit, fuchas Spirit of Salt, or Agwa-
Jortis, will immediately turn it into a fair

Brazil in fair Water, and drop 4 11tt1: Spl-
rit of Salt or Agua-fortis into it, that will
deftroy its Rednefs, and leave the Liquor
of a Yellow, ({ometimes Pale ) T might }*
perhaps plauﬁbly enough fay on this oc-
calion, thatif weconfider the cafe a little
more attentively, we may take notice, that "
the altion of the Acid Spirit feems in both
cafes, but to weaken the Colour of the
Liquor on which it falls. And fothough
it deftroy Rednefs in the Tincture of Bra-
zil, as well as produce Red in the TinCture |
of Cochineel, 1its Operations may be Uni- §
form |
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form enough, fince as Crimfon feents to
be little elfe than a very deep Red, with
( perhaps ). an Eye of Blew, o fome
“kinds of Red feem” (as [ have latelynoted)
| to be little elfe than. heightned Yellow.
And confequently in fuch Bodies, the Yel-
low feems to.be but a dijuted Red, And
accordiogly Alcalizate Solutions ahd Uri-
-nous Spirits, which feem dilpos'd to Deepen
the Colours of the Juices and Liquors of
moft Vegetables, will notonly reftore the
Solution of Cochineel and the, Infulion’of
Brazil to the Crimfon,, Whence the Spirit
of Salt bad chang'd them intoa truer Red;
but will alfo (as I lately told yon ) not on-
ly heighten the Yellow Juice of Madder
into Red, butadvance the Red Infufion of
Brazil to a Crimfon. But T know not
whether it will not be much fafer to derive
thefe Changes from vary’d Texturés, ‘than
certain kinds of Bodies; and you will per-
haps think it worth while, that 1 fhould
add on-this occafion, That it may deéferve
foms Speculation, why, notwithltanding
what we have been obferving,, .though
Blew and Purple feem to bé deeper Co-
Iours than Red, and therefore the Juices of
Plants of either of the two former Co-
Jours may .( congruoufly enough ‘fo. 'what
has been juft now noted ) be turn’d Red by,
' A Spirie
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Spirit_of Salt. or  Agua-fortis, yet Blew
Syrropof Violets and fome Purples fhould
bmhb}r Oyl of Tartar and Spirit of Urine
be cfmngd into Green, which {eems to be
not a decper, but a more diluted Colour
thag Blew, if notalfo than Purple.

-  EXPERIMENT XXXVIIL

It would much contribute to the Hiltory
of  Colours, it chymifts would in their La-
burawn:q take a beedful notice, and give
us a faithful account of the. Colours ob~
ferv'd in the Steams of Bodies either Sub.
Iim'd or diftill'd, and of the Colours of
thofe Produltions of the Fire, that are
inade up by, the Coalition of thofe Steams.
As (for Inftance) we oblerve, in the Di-
{tilling of pure Salt-petre, that ata cerrain
{e3{on of the Operation, the Bud though
it {eem either Cr}ﬂalllne - White,
afiprds very Red Fumes : whtreas lhnugh
Vitriol be Grﬂ:n or-Blew , the Spiritof it
is ﬂbﬁ.;vd to .come over _in Whitilh
""""" The Jiké: Colour I have takea
net; t:t;I Qfm the Fumes of f{everal other
Cancretes of _differing  Colouss, and Na-
tares, efpegially when Diftill'd with {trong
Flrcs. &nd we clfewhere nore, that evn
Soot, as Black as it is, has filld aur Re-
EEI'U!.‘.‘[&.
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ceivers with fuch ¢
that they feem’d to have had their In-fides
walh'd with Milk.  And no lefs obfervab]a
may be, the Diftill'd Liquors, into which
fuch Fumesconvene, (for though we will
not deny, thatby skill and carea Reddifh
Liquor may be obtain’d from Nitre ) yet
the common Spirit of it, in the making evn
of which ftore of thefe Red Fumes are
wont to pafs over into the Receiver, ap~
pears not tobeatall Red.  And befides,
that neither the Spirit of Vitriol, nor that
of Soot is any thing White ; And, befides
alfo, that as far as I have obferv'd, moft
(for I fay not all } of the Empyreuma-
tical Oyls of Wood, and other Concretes,
areeither of a deep Red, or of a Colour
‘between Red and Black 5 befides this, I
1ay , ‘tis very remarkable, that notwith-
ftandipg that great Variety of Colours to
bemet with in the Herbs , Flowers, and
other Bodies wont tobe Diftill'd in Balweo -
yet (as far at leaflt as our common Di-
{tillers Experience reacheth ) all the Wa-
ters and Spirits that firt come over by
that way of Dittillation, leavethe Colours
of their Concretes behind them , though

sijindeed there be one or two Vegetables not
- Jeommonly taken notice of, whofe diftill'd

{t}

ILiquors I ¢lfewhere obferve to carry over

) the

opious White Fumes,
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the Tin&ure of the Concrete with them.
And as in Diftillations, fo in Sublimations;
it were worth while to take notice of what
comes up, in referenceto our prefent {cope,
by purpolely performing them (as 1 bave
in fome cafes done) in conveniently fhap'd
Glaffes, that the Colour of the aicending
Fumes may bedifcern’'d 5 For it may afford |
a Naturalift good Information to obferve
the Congruities or the Differences betwixt &
the Colours of the afcending Fumes, and
thofe of the Flowers, they compofe by thei *
Convention. For itis evident, that thefe |
Flowers, do mapy of themin point of Co-

= !
P e Sl

ther, but oft tihes from the Concretes that

afforded them. Thus, (oot here to repeat |
what I formerly noted of the Black Soots:
of very differingly Colour'd Bodies)though §
Camphire and Brimftone afford Flowers
much of their own Colour, fave that thofe®
of Biimftone are wont to be a lictle Palerys
than the Lumps that yielded thems yet®
ev'n of Red Bemzoin, that fublim’d Sub=%
{tance, which Chymiits call its Flowers, s
wont to be White or Whitith. And to"
omit other Inftances,even one and the fame

Black Mineral , Antimony, may be made’
to afford Flowers, fome of them Red, and!
fome Grey , and, which is more {trangs;:
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fome of them purely White. And tis
the Prefcription of fome Glafs-men by ex-
quilitely mingling a convenient proportion
of Brim{tone, Sal-Armoniack, and Quick-
filver, and Subliming them together , to
make a Sublimate of an excellent Blew
and though having caus'd the Experiment
to be made, we found the produc’d Subli-
mate to be far from being of a lovely Co-
lour; (as was ‘promis’d ) that there and
there, it feem’d Blewilh , and at leaft was
of a Colour differing enough from ei-
ther of the Ingredients, which is fufficient
for our prefent purpofe. But a much finer
Colouris promis’d by fome of the Empi-
ricks, that pretend to Secrets, who tell us,
that Orpiment, being Sublim’'d, will afford
among the Parts of it that fly Upward,
fome little Mafless which, though the Mi-
neralit felf be of agood Yellow, will be
Bed enough to emulate Rubies, both in
Colour and Traoflucency. And this Expe-
riment may, for ought I know, fometimes
fucceed 5 for I remember, that havingin a
{inal! Role-head purpofely fublim'd fome
‘powder'd Orpiment, we could inthe Low-
er part of the Sublimate difcern here apd
there fome Reddifh Liges, though much of
the Upper part of the Sublimate confifted

g %f a matter, which was' not alone purely

V 3 Yellow,
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Yellow, but tranfparent almoft like a
Powder. And we have alfo this way ob-
tain'd a Sublimate, the Lower part whereof
though it confifted not of Rubies, yet the
fmall pieces of it, which were Numerous
enough, were of a pleafant Reddifh Co-
lour , and Glifter'd very prettily. Batto
infift on fuch kind of Trials and Obfer-
vations , (where the afcending Fumes of
Bodies differ in Colour from the Bodies
themfelves ) though it might indeed In-
rich the Hiftory of Colours , would Rob
me of too much of the little time I have
to difpatch what I havefurther to tell you
concerning them, st

EXPERIMENT XXXIX.

Take the dry'd Buds (or Bloffoms) of
the Pomegranate Tree, / which are com-
monly call’d in the Shops Ba!ﬂ_r{ffnm:,l pull
off the Reddifh Leaves, and by a gentle
Ebullition of them in fair Water, or by a
competent Infulion of them in like Water
well heated extrat a faint Reddith Tin-
Cture, which it the Liquor be turbid, you
- may Clarifte it by Filtrating it. * Into this,
1t you pour 3 little good ‘Spirit of Urine,
or fome other Spirit abounding in the like
fore of | Volggile Salts, the Mixture will

| prefgatly
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prefently turn of a dark'Greenith Colour,
but if inftead'of the fore-mention'd 'Lj-
quor, youdrop into the fimple Infufion a
lictle retify'd Spirie of Sea-Sale, the Pale
and almoft Colourlefs Liquor will immedi-

ately not only grow more Tranfparent, but

acquire a high Rednef3, like' that of ‘Rich
Claret Wine, which fo'fuddenly acquir'd
Colour, may' as’ quick!y be deftroy*d and
turn’d into a dirty Blewifh Green, by the
affufion of a competent quantity of the a-
bove-mention’d Spirit of Urine,

Anpotation.

This Experiment may bring fome Light

-to,and receive fome from a couple of other

Experiments, thatI remember I have met
with in the Ingenjous Gaffendus’s Animad-
verfions upon Epicurus’s Philofophy, whil(t
I was turning over the Leaves of thofe
Learned Commentaries (my Eyes being
too weak to let me read fuch Voluminous
Books quite through) And [ the lefs
feruple (notwithftanding my contrary Cu-
ftom in this Treatife) to fet down the (=
Experiments of another, becaufe I (hall a
lictle improve the latter of them, and be-

caufe by comparing therewith that which I

ave laft recited,we mayde affifted to con-
Y 4 _ jeCture
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jecture upon what account it 13, that Oyl
of Vitriol heightens the Tin(ture of Red:
rofe Leaves, fince Spirit of 8alt, which is
a hlgh]y Acid Menflruunm , but otherwife
differing enough from O}IGFVItrml does
the fame thing. 'Our Authors Experiments
then, as we made them, are thefe 5 We
tﬂﬂk about a Glafs-full of luke-warm Wa-
ter, and in it immerg'd a quantity of the
Leaves of Semna, and prefently upon the §
Immerfion . there did not appear any Red- “§¢
nefsin the Water, but droppiog into it 2
little Oyl of Tartar the Liquor foon dif-
cover d a Rednels to the: watchful Eye,
whereas by a little of that Acid Liquor uf'
Vitriel, which is like the foriner,’ undefer-
vedly LalledO ], fucha Colaur would not
be ‘extralted frﬂmlhf: infufed Sewra. On
the other fide we took fome Red-rofe
Leaves dry'd, and havipg (haken them intd
a Glafs of fair Water, they imparted to it
no Rednefs, but L]FDI‘I the affufion of 3
lirtle Qyl of Rfmiul the Water was imme-
diately turn'd Red, which it wonld not have
been, if inftead of Oyl of Vitriol, we had
imployed Oyl of Tartar to produce that
Colour = That thele were Gaffendns his
Experiments, [ part!y remember, -and was
11Tur dby a Fr:r:nd who lately Tranfcribed
them gyt of Gaﬂmdn: his Book; which {.

ghere-

e W 'i“.]




therefore add, becaufe 1 have not now tha¢
Book at hand. And the defign of Gaffer-
s{ldrs in thefe Experiments our Friend afhrms
ffto be , to prove, that of things not Reda
Rednefs may be made only by Mixture,
and the Varied pofition of parts, wherein
«dthe Doctrine of that Subtil. Bhilofopher
4 doth not a little Authorize , what we have
formerly deliver’d concerning the Emer-
gency and’ Change of Colours. But the
.| inftances,that we have out of him fet down,
feem not to be the moft eminent, that may
be produc’d of this truth: For our next

i | Experiment will fhew the praduttion of

feveral Colours out of Liquors, which
have mot any of them any fuch Colour,
nor indeed any difcernable one at all 5 and
‘Wwhereas though our Author tellsus, that
there was no Rednels either in the Water,
or the Leaves of Senna, or the Oyl of Tar-
tars And though it be true, that the Pre-
dominant Colour of the Leaves of Senna
be another than Red, yet we have. try'd,
that by fteeping that Plant a Night even in
| Cold water, it would afford a very deep
Yellow or Reddifh Tinfure without the

i § helpof the Oylof Tartar, which feems to

do little more than aflilk the Water to ex-
traét more nimbly a plenty of that Red
Tincture, wherewith;he Leaves of Sewna

CF T dﬂ
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do of themfelves abound,and having taken Iﬁg
off the Tintture of Sewrns, made only with P
fair Water, before it grew to be Reddifh, | |
and Decanted it from the Leaves,we could! Ehﬂf
not perceive, that by dropping fome Oyl of} | "
Tartar into it, that Colour was confidera-| 5“1
ble, though it were a little heightned intoa’ Ef"‘
Rednefs, which might have been expeéted, e
if the particlesof the Oyl did eminently [
Co-operate, otherwife than we have ex- [
prefled, to the prodution of this Red- |™
nefs. ' i
And as for the Experiment with Red- [t
rofe Leaves, the fame thing may be al- Lf
ledged for we found that fuch Leaves by |™
bare Infufion for a Night and Day in fair |¥
Water, did afford usa Tinftuare bordering 0
at lealt upon Rednels, 'and that Colour |V
being confpicuous in the Leavesthemfelves, EL"'
would not by fome feem fo much to be |W
produc’d as to be extralted by the affufjon |1
of Oyl of Vitriol. And the Experiment |t
try’d with the dry'd Leaves of Damask- |4
rofes fucceeded but imperfectly, but thatis |
indeed obfervable to our Authors purpofe, |
that Oyl of Tartar will not perform in this A
Experiment what Oyl of Vitriol doths |b
but becaufe this laft named Liquor is not* |
{oeafily to be had, give meleave to Adver-' |
tife you, thatthe Experiment will fucceec_lg‘
' ' !
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if inltead of it you imploy Aqua-fortis.
y#And though fome Trials of our own for-
merly made, and others eafily deducible
from what we havealready deliver’d,about
@ithe different Families and Operations of
JSalt, might enable us to prefent you an
Experiment upon Red-rofe Leaves, more

%@ accommodated to our Authors purpofe,

than that which he hath given us 3 yer our

-8 Bieverence to fo candid a Philofopher, in-

B vites us rather to improve his Experiment,
than fubftitute another in itsplace. Take
Btherefore of the Tintture of Red-rofe
B Leaves ; (for with Damask-rofe Leaves
the Experiment fucceedeth not well) made
.l as before hath been taught with a little
.- Oyl of Vitriol, and a good quantity of fair
Water, pour off this Liguor into a cleac
Vial half fill'd with Limpid water, till
the Water held again(t the Light have ac-
quird a competent Rednefs, without lo-
fing its Traniparency , into this Tinctura
drop leifurely alirtle good Spirit of Urine,
and {haking the Vial, which yeu muft ftill
hold againft the Light, you fhall fee the
Red Liquor immediately turn'd into a fine
Greenilh Blew, which Colour was not to
be found in any of the Bodies, upon whofe
Mixture it emergd, and this Change is
the more obfervable, becaufzin many E_u-
oL 1o 4 | : | les
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-dies the Degenerating of Blew into Red |,

1s ufual enough , but the turning of Red
into Blew is very unfrequent.  If at ever

containing the Red Tincture, you may de-
lightfully obferve a pretty variety of Co-
lours in the paffage of that Tincture from
a Red to a Blew, and fometimes we have
this way hit upon fuch a Liquor, as being
lookt upon againft and from the Light, did
feem faintly to emulate the above-men-
tion’d TinCture of Lignun Nepbriticum.
And if you make the Tintture of Red-
rofes very high, and without diluting it
with fair Water, pour on the Spirit of
Urine, youmay have a Blew (o deep,asto
make the Liquor QOpacous, but being
dropt upon White Paper the Colour will
foon dilclofe it felf. Alfo having made
the Red , and confequently the Blew Tin-
Cture very Tranfparent , and [uffer'd it to
relt in a fmall open Vial for a Day or two,
we found according to our Conjelture;
that not only the Blew but the Red Colour
allo was Vanifh’d 5 the clear Liquor being
of a bright Amber Colour, at the bottom
of which fubfided a Light, but Copious fe-
culency of almoft the fame Colour, which
{eems to be nothing but the Tincted parts
of the Rofe Leaves drawn out by the Acid

& Spirits

: : Y Rt
drop of Spirit'of Urine you fhake the Vial" i
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P Spirits of the Oyl of Vitriol, and Precipi-
 ftated by the Volatile Salt of the Spirit of
# Urine, which makes it the more probable,
@ that the Rednefsdrawn by the Oyl of Vi-
triol, was at lealt as well an extralion of
the Tinging parts of the Rofes, asa pro-
duction of Rednefs 5 and laftly, if you be
deftitute of Spirit of Urine,you may change
@ the Colour of the Tintture of Rofes with
.8 many other Sulphureous Salts, as a ftron
Solution of Pot-athesy Oyl of Tartar, &c.
which yet are feldom (o free from Fecu-
# lency, as the Spirituous parts of Urine be-
comes by repeated Diltillation.

Amnnotation,

~ On this occalion, I call to mind, that
[ found, a way of producing, though not
the fame kind of Blew, as I have been
mentioning , yet a Colour near of Kin to
it, namely, a fair Purple, by imploying a
Liquor not made Red by Art, inftead of
the Tincture of Red-rofes , made with an
Acid Spirit; And my way wasonly to take
Log-wood , (a Wood very well known
- to Dyers) having by Infufion the Powder
of it a while in fair Water made that Li-
quor Red , Idropt into it a Tanfillim of an
Urinous Spirit, as that of Sal-Armoniack,

(u nd
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(and I bave dong the fame thing with an 4/
¢a/i ) by which the Colour was in 2 moment
turnd intoa rich, and lovely Purple. But
care mult be had, that you let not fall into
a {poonful above two or three Drops, left
the Colour become fo deep, as to make the
Liquor too Opacous. And (to anfwer the
other part of Gaffemdus his Experiment ) if
inftead of fair Water, I infus'd the Log-
wood in Water made fomewhat fowr by
the Acid Spirit of Salt, 1fhould obtain pei-
ther a Purple Liquor, nor a Red; bt only
a Yellow one.

EXPERI MENT XL.

The Experiment I am now ta mention
to you, Pyrapbilus, is that which both you,
and all the other Virtusfi that have fzen it,
bave been pleas'd to think very ftrange ;
and indeed of all the Experiments of Co-
lours, I have yet met with, it feems to be
the fitteft to recommend the Deétrine pro-
pos'd in this Treatife, and to fhew that we
necd not fuppofe, that all  Colours muft
peceflarily be Inherent Qualities, flowing
from the Subftantial Forms of the Bodies
they are faidto belong to, fince by a bare
Meclanical change of Texture in the Mi-
nute parts of Bodies, two Colours may in

3




4 thoment be Generated quite De nova,
and utierly Deftroy'd. For there is this

+ Pdiflerence berwixt the following Experi-

ment , and molt of the others deliver’d in
thefe Papers, that in this, the Colour thae

. #a Body already had,isnot chang’d into ano-

ther, but betwixt two Bodies, each of them

Aapart devoid of Colour, there is in a mo-

ment generateda very deep Colour, and

‘f which if it were let alone, would be per

/gmanent 5 and yet by a very fmal] Parcel of
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a third Body, that hasno Colour of jts
own, (left fome may pretend I know not
what Antipathy betwixt Colours) this
otherwife permanent Colour will be in
another trice fo quitedeltroy'd, that there
will remain no toot-fteps either of it or
of any other Colour in the whole Mix-
turc,

The Experiment is very eafie, and it ig
thus performed ¢ Take good commen Sub-
limate, and fully fatiate with it what quan-
tity of, Water you pleafe, Filtre the Solu-
tion carefully through clean and clofe
Paper, thatit may drop down as Clear and
Colourlefs as Fountain Water, Then
when you'l fhew. the Experiment, put of it
about a Spoonful into a {mall Wine-glafs,
O apy otler convenient Vellel made of
¢.cax Glafs, <nd dropping in three or four

dmps
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drops of good Oyl of Tartar, per Deli-
quinm, well Filtred thatit may likewile be
without Colour, thefe two Limpid Li-
quors will in the twinkliog of an Eye turn
1nto an Opacous mixture of a-deep Orange
Colour ; which by keeping the Glafs conti-
nually fhakingin your hand, you mult, pre-
ferve from f{etling too foon to, the Bottom;
And when the Spectatofs have a little be-
held this firft Change,  then you mulk pre-.
fently drop in about four, or five drops of
Oyl of Vitriol, and continuing to fhake
the Glaf§ pretty {tfongly, that it may the
Nimbler diffufe it felf, thé whole Colour,
if you have gone Skilfully to work,, will
immediately difappear, aod all the Liquor
in the Glafs will be Clear d4nd Colourlels
as before, without fo much ag a Sedimint
at the Bottom. But for the moye.graceiul
Trial of this Experiment, 'twill porbean

taken too much of the. Solution ot Subli-
mate, nor too much of the Oyl of Tartar

in fomuch Oyl of Vitriol as may make an
Ebullition, and perhaps rin over the Glafs.
Secondly, That tis convenient to keep the
Glafsalways a little fhaking, both for the
better mixing of the Liquors, and to keep

rhe Yellow Subftance from Subﬁding,whiﬁhf
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¢lle it would in.a fhorttime'dd; thouph
when 'tis fubfided it will:'rerain its Colonr;
and allo be capable of being deprived of!it
by the Oyl newly mentioned: = Thirdlyy
That if any Yellow matter ftick at the fides
of the Glafs, ’tis but inclining the Glafs;
till the clarify’d Liquor can wath alongft'it,
and the Liquor will prefently imbibe it, and
deprive it of its Colour. _ ?

Many have fomewhat wondred, how ¥
came to light upon this Experiment ,  but
the Notions or Conjeftures | have about
the differing Natures of the feveral' Fribes
of Salts, having led me to devife the Expél
riment, it wiljlf not be difficult for me to

give you the Ghymical Realon, if I'may

fo Ipeak, of the Phenomenon. Baving they
obferv'd, that Mercury beiog diffolv’d in
{ome Aenfiranms, would yield a dark Yel=
low Precipitate,; and fuppofing that, as ite
this, common Water, and tbe Salts that
ftick to the Mercury would bé equivalent
to thofe Acid Menfirunms, which work
uponthe Quick-filver, upon the account of
their faline Particles, I fubftituted a So-
lution of Sublimate in fair Water , inftead

of a Solution. of Mercury i Agua-fortit,

or Spirit of Nitre, that fimple Solution
being both cléarer and free fromthat #cr!'

offenfive finell, which accompanies the $
X hation?
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\stions of ‘Merénry made with thofe other
corrofive Liquors3 then I confider'd, that
That which makes the Yellow Colour, i
indeed but a Precipitate made by the means
of the Oyl of Tartar, whichwedropin,
and which, as Chymifts know, does gene-
rally precipitate Metalline Bodies corroded
by .Acid Salts; fo that the Colour in our
cafe refults from the coalition of the Met-
curial particles with the faline ones, where-
with they were formerly aflociated , ‘and
with the Alcalizate particles of the Salt of
Tartar that fwim'ap and down in the Oyl.
Wherefore confidering alfo,that very many
ot the effeéts of Lixiviate Liquors , upon
the Solutions of other Bodie:, may be ‘de-
firoyed by Acid Menfiruums, as L elfewhere
more particularly declare, T concluded,
that if I chofe a very potently Acid Liquor,
which by itsincifive power might undo the
work of theOylof Tartar, anddifperfe a-
gain thofe Particles,which the other had by
Precipitation aflociated, into fuch' minute
Corpulcles as were before fingly Inconfpi-
cuous, they would become Inconfpicuous
again, and confequently leave the Liquor as
Golourlefs. as beforethe Precipitation was
made. |
This, asIfaid, Pyrophilus;feems to bethe
Chymical reafon of this Experiment, that

ia |
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is fuch a reafon, as, fuppofing the truth of
thofe Chymical Notions I have' elfewhere
I hope evinc’d, may' give fuch anaccount
of the Phexontena as Chymical Notions can
fupply: us with: but [ both here and elfe-
where make ufe of this way of fpeaking,
to iotimate that I am {ufficiently aware of
the difference betwixec a Chymical Explica-
tion of a Phemomenon, and one that is truly
Philofopbical or Mechaoical; as in our
prefent cale, I tell you fomething, when
I tell vou that the Yellowne(s of the Mer=
curial Solution, and the Oyl of Tartaris
produced by the Precipitation occafioned
by the affufion of the latter of thofe Li-
quors,; and that the deftruion of the Co-
lour proceeds from the Diflipation of that
Curdl'd matter, whofe Texture is deltroy’d,
and which is diffolv’d into Mioute and In<
vifible particles by the potently Acid Aen-
fPrumnt , which is the reafon , why there
réemains no fediment in the Bottom, be-
caufe the infufed Oyl takes itup; and re-
folves it into hidden or invifible Parts , as
Water does Salt of Sagar. But when I
havetold you all this; I am far from think-
ing I have told all that fuch anInquilitive
Perfon as your felf would koows for I
prefume you would defire as wellasl to
jearn (at leaft) why the Particles of the

X 2 Mers
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Mercury, of the Tartar, and of the Acid
Salts convening together, fhould make ra-
theran Orange Colour than a Red, or a
Blew, or a Green, for 'tis not €nough to
fay what I related a litile before, that divers
Mercurial Solutions, though - otherwife
made, would yielda Yellow precipitate;
becaufe the Queftion will recur concerning
thew 3 andto give it a fatisfaCtory anfwer,
is, I freely acknowledge, more than I dare
as yet pretend to.

But to confirm my conje@ure about the
Chymical reafon of our Experiment, I
may add, that as | have ( viz. pag. 34. of
this Treatife ) elfewhere (on another oc-
cafion) told you, with faline Liquors of
another kind and pature than Salt of Tars
tar,, (namely, with Spirit of Urine, and
Liquors of kin to that) I can make the
Mercury precipitate out of the firlt fimple
Solution quite of another Colour thao that
hitherto mention'd 5 Nay, if inftead of
altering the Precipitating Liquor, I alter’d
the Textureof the Sublimatein fuch a way
as my NotionsabourSalt required, Icould
produce the (ame Phenomenon. For having
purpolely fublim’'d together Equal parts
(orxhereabout )  of Sal Armoniack and
Sublimate, firft diligently Mix'd, the afcen-
ding Flowers being diffolv'd in fair 1»":’:1!:.‘.-1-i

| anc
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and Filtred, gavea Solution Limpid and
Colourlefs, like that of the other fubli-
mates, and yet an dlcaly dropped into this
Liquordid not turn it ! Yellow bat White,
And upon the fame Grounds we may with
Buick-filver, withour the: help of ‘commen
Sublimate; prepare another fore of! Flov-
ers difloluble in Water ‘withont Difco-
louring it , with which I could likewife do
what I newly mention'd ' to which I'{hall
add, ('what poffibly you'l fomewhat won-
der at ) That fo much'does the Colour
depend upon the Textire’ refulting: from
the Convention of the feveral forts of Cor-
pulcles, ‘that though in' our Experiinent,

Oyl of Vitriol deftroys rthie Yellow Co-

lour, yet with Quick-filver and fair - Was
ter , by the help of Oyl of Witriol alore,
we may eafily make akind of Precipitate
of a fair and permancot Yellow, as you
will erelong (io the Forty fecond Expe-
riment of thisthird Part ) be taughr. ~ And
I may further add, that I chofc Oyl of
Vitriol, not fo much for any other or pecu-
liar Quality, asfor its being; when tis well
rectify’'d, (which "tisfomewhat hazardous
to bringit tabe) not only'devoid: of ‘Cos
lour andiin finells,. bur extremely: Strong
-and Iacifive 5 For though commonand-ugs
‘dephlegmated Aguaifortis will not performm
Bl | X 3 «duie: bus o the
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the famething well, yet that which is made
exceeding Strong by being carefully De-
phlegm’d,will do it pretty well,though not
fo,well as Dyl of Vitriol which is fo
Strong , thateven without Rectification it
may for a need be made ufe of. 1 will not
here tell you what I have try’d, thatlmay
beable todeprive at pleafure the Precipi-
tate that one of the SulphureousLiguors
had made, by the copions Affufion of the
other : Becaufe | fonnd, though this Ex-
periment is too, ticklifh to let me give a
full account of it infew words, I (hall
therefore tell you, thatit is not only for
once,that the other above-mention'd Expe-
riment may be made , the fame Numerical
parcels of Liguorbeing ftill imploy'd init 3
for after I have clarif'd the Oraoge Co-
lour'd Liquor, by theaddition of as little
of the Oyl of Vitriol as will fuffice to pex-
form the effe& , I canagain at plealure re-
produce the Opacous Colour, by the drop-
ping inof freth Oyl of Tartar, and deftroy
it again by the Re-affufion of more of the
Acid Menfirunns 3 and yet oftner if I pleafe,
can | with thefe two contrariapt Liquorg
recal)and difperfe the Colour, though by
reafon of the addition of fo much new Li-
quoryin reference to the Mercurial particles,
she Colour will at length appear more di-
lnge and faint, | 1 45
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An improvement of the fortieth Ex-,
- periment,

And, Pyrophilss, to confirm yet further
the Notions that led me to think on the
propoled Experiment, I{hall acquaint you
with another, which when I had conve-
niency I have fometimes added to ity and
which has tothe Spe&tators appeared little
lefs Odd than the firft ; And though be-
caufe the Liquor, requifite to make the
Trial fucceed well, muft be on purpole pre-
pared anew a while before, becaufe it will
not long retaio 18 fitnefs for this work , I
do but feldom annex this Experiment to
theother, yet I fhall tell you how I devis’d
it, and how I .make it. If youboyl Crude
- ‘Antimony in a (treng and clear Lixivium,
you fhall {eparate a fubftance from ir,
which [ome Modern Chymifisare pleas'd to
gall its Sulphur, but how defervedly | fhall
nct here examine, having elfewhere done it
inan Opportune, place 5 wherefore [ fhall
pow but need to take notice, that when this
fuppos’d Sulphur (not now to call it ra-
ther a kind of Crocws ) is let fall by the
Liquor uponits Refrigeration, it often fet-
tles in Flakes, or fuch like parcelsofa Yel~
low Subftance, ( which being by the pre-

X 4 cedens
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cedent diffolution reduc'd. into Minute
parts, may peradventure ‘be madetotake
Fire much more ‘eafily than the Grofler
Powder of unprepared Antimony - would
have done.) Confidering therefore; that
common Sulphur boyl'd in a Lixiviums,
may be Precipitated out of it by Rhenifh-
wine or Whiteswine, which are Sowrifh
Liquors, and have in them, as 1 elfewhere
fhew , an ‘Acid Salt ;5 and -having found

alfo by Trial,that with other Acid Liquors |
‘Fcould Precipitate out. of Lixiviate Sol- |
vents fome ‘other Mineral concretions a- |
bounding with fulphureous parts, of which i
{ort is crude Aotimony , I concluded it to |
‘be-eafie to Precipitate the Antimony dif- |

folvid, as was.lately mention’d, with the

Acid Oyl of Vitriol 5 and though common |

Sulphur yieldsa White Precipitate, which
the Chymiflscall Lac Sulpbaris | yeg 1 {up-
poled the Precipitated Antimony would be
of adeep Yellow Colour, as well, if made
with Oyl of Vitriol, as if made only by
Refrigeration and length of time. From
this’twas eafieto deduce this Experiment,
that it you put into one Glaft fome of the
frethly Impregoated and Filtrated Solution
of Antimony, and into another fome of
the ‘Orange-Coloured Mixture, (which I
formerly {hewed you how to make with'a
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‘Mercurial Solution and Oyl of Tartar ) 5
few drops of Oyl of Vitriol dropp'd into
the laft mention'd Glafs, would, as I told
-you before, turn the Deep Yellow mixture
into a Clear Liquor 3 whereas a little of the

ih: fame Oyl dropped out of the fame Vial
Dl
i;i&.

re:
| fubftance. " But this, as 1 faid, fucceeds not

into the other Glafs would prefently ( but
‘not without fome ill fent) turn the mode-
rately cleer Solution into a Deep Yellow

well J udlefs you employ a Lixivinm that
hasbut newly diffolv'd Antimony, and has
not yet let it fall. But yet in Summer time,
if your Lixivium have been duly Impreg-
inated and 'well Filtred after ic is quite

longer’ than I'hdd occafion'to try ) retajn
“Antimony” enough ‘to exhibit, upon the
‘Affufion of the Corrofive Oyl, as much of
agood Yellow fubftance as is neceflary to
Harisfie the Beholders of the Poffibility of
‘the Experiment.

Reflellions uponthe XT. Experiment
" Compared with the X, and

r

Y The Knowledge of ' the Diftin&tion of

8alts which we have propos’d, whereby

?_hr:y are diferiminated into Acid, Volatile,

or
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or Salfuginons  (if 1 may for Diftin&ion |y
{ake fo call the Fugitive Salts of Animal |
Subftances ) and fixed or Alcalizate, may |y

already delivered, of what we could {ay ofiir;
its Applicablenefs ) appear of fo much Ulely,
in Natural Philofophy ( elpecially in theli
Prattick pare of it ) that I doubt not but ity
will be no Uowelcome Corollary of thell,
Preceding Experiment, if by the help of 1t
I teach you to diftinguifh, which of thofeji,
Salts is Predominant in Chymical Liquors
as well as whether any of them be fo or not
For though in our Notes upon the X. an
XX, Experiments I have fhown you a wa
by means of the TinGure of Lignym Ne<
phriticum , or of Syrrup of Violets,to dif-
cover whether a propounded Salt be Aci
or not, yet you canthereby only fiad in ge
neral that {uch and fuch Salts belong not t
the Tribe of Acids, but cannot determine
whether they belong to the Tribe of Uris
nous Salts (under which for diftintion fake’
I comprehend all thofe Volatile Salts of
Animal or other Subftances that are con= i
trary to Acids ) or to that of Alcalies. For|
as well the one as the other of thefe Salino= |
Sulphurous Salts will reftore the Czruleous | ¢
Colour to the Tincture of Ligmum Nephris| |
ticune , andturn that of Syrrup of Violets |

into
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Yinto Green. Wherefore this XL. Experi-
ment does opportunely {upply the defici-
. Reocy of thofe. For beiog follicitous to find
. Bout fome ready ways of difcrimipating the
. T ribes of Chymical Salts, Ifound that al]
¥ thofe I thought fit to make tryal of, would,

. Wif they were of a Lixiviate Nature, make

with Sublimate diffolved in fair Water

‘¥ an Orange Tawuy Precipitate 5 whereas if

they were of an Urinous Nature the Pre-
{ cipitate ‘would be White and Milky. So
{ that having always by me fome Syrrup of

'Y Violets and fome folution of Sublimate, I

Y can by the help of the firft of thofe Liquors
{ difcoverina trice, whether the propounded
‘8 Salt or Saline Body be of an Acid Nature
'Y orno, if it be [ need (you koow ) inquire
no farthers but if it be not, I can very
eafily,and as readily diftinguith betweenthe
other two kindsof Salts, by the White or
Orange-Colour that is immediately pro-
duc’d, by letting fall a few Drops or Grains
of the Salt to be examin'd, into a (poonful
of the cleer folution of fublimate. For
| Example, it has been fuppos'd-by fome
| eminently Learped, That when Sal Armo-
piack being mingled withan Alcaly is forced
'} from it by the Fire in clofe Vefiels , the
| volatile Salt that will thereby be obtaind

4] (it the Qperation be shilfully performed,)
0 ' is
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§s'but a more fine and fubtile fort of Sal-
Armoniack, which, tisprefum’d, this Ope-
ration do’s but more exquifitely purifie.than |, |
common Solutions, Filtrations, and.Coa- \
gulations. " ‘But this Opinion may beealily
fhown tobe Erroneous, as by ather Argu+
ments, {o particularly by thelately deliver'd
Method of diftinguithing the Tribes of
Salts. For the Saline Spirit of Sal-Armo-
niack , asitisin many other manifeft Qua-
lities very like the Spirit of Urine, 1o like,
that it will inatrice make Syrrup of Vio-
lets of a Lovely Green, turn a folution of
good Verdigreafe into an Excellent Azure, "
and make the folution of ‘a Sublimare yield Lm
a White Precipitate, infomuch thatin moft |
(for 1 fay not all of the Experiments ) ”
where I Aim only at produciog a fudden |
change of Colour, Ifcruple not to ufe Spi- tu
rit of Sal-Armoniack when it is athand, in- |."
ftead of Spiritof Urine, asindeed it feems he
chiefly to confift (befides the flegm that
helps to makeit fluid) ot the Volatile Un-
nous Salt (yet not excluding that of Scot)
thar abounds in the Sal Armoniack and is
fétat liberty from the Sea Sale wherewith
it was formerly affociated, and clogged, by
the Operation of the Alcaly,thatdividesthe :
Ingredients of Sal Armoniack, aod 'retains |
that Sea Sale withic felf. - Wharufe maybe |
. made
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- madeof the like way of exploration in that

inquiry which puzzles fo many Modern
Naturalilts, whether the Rich Pigment
(which we have often had occafion to men-

4} tion) belongs tothe Vegetable or Animal
i d Bingdom, you may find in another place

where I give you fome account of what I
try'd about Cochinele. Burt I think it needs

§ lelsto exemplifie here our Method by any
\u-J other Ieftances, many fuch being to be met

with in divers parts of this Treatife ; but I

o) Will rather advertife you, that, by this way
| of examining Chymical Liquors, “you may
g 2ot only inmof cafes conclude Affirma-

tively, but in fome cafes Negatively. As

Y fince Spirit of Wine, and as far-as I have

try'd, thofe Chymical Oyls which Artifts

§ call Eflential, did not (when [us'd them as
v+ § Lhad usd the feveral Families of Salis upon

¢ fthat Syrrup ) turn Syrrup .of Violets

Red or Green, northe folution of Subli-
mate White or Yellow , I inferr'd it may
thence be probably argued, that either they

flaredeftitute of Salt, or have fuch as belongs
ot to either of the three Grand Families

already often mention'd. ~ When I went to
examine the Spirit of Ouk or of fuch like
Concretes forced over through a Retort, I
found by this means among(t others, that
(asI ellewhere fhow ) thofe Chymifts are

much
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much miftaken init,that account it afimplé
Liquor, and oneof cheir Hypoftatical Prin-
ciples: fornot to mention what flegm it
may have, I found thar witha few dropsof
one of thisfort of fpirits mix'd witha good
proportion of Syrrup of Violets, I could
change the Colour and make it Parplifh, by
the affinity of which Colour to Redoefs, I
conjettured that this Spirit had {fome Acid
Corpufcles in i, and accordingly I found
that as it would deftroy the Blewnefs of a
Tincture of Lignuuz Nephriticuzs , {o being
put upon Corals it would Corrode them,

as common fpirit of Vinegar; and other |

Acid Liquorsare wontto do.  And farcher
to examine whether there were not a great

part of the Liquor that was not of an Acid |

nature , having feparated the Sour or Vine-
gar-like partfrom the refty which (if I mi-
ftake not) is far the more Copious; we con-
cluded as we had conjeftured, the other or
remaining part; thoughit had a ftrong tafte
as well as fmell, to be of a nature differing
from that of either of the three forts of Salts
above-mention'd, fince it did as little:as{p1=
rit of Wine, and Chymical Oyls, alter the
Colour either of Syrrup of Violets or So=
lution of fublimate, whence we alfo In-
ferred that the change that had been made

of that Syrrup into a Purple Colour, ‘wag)

eficcts
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" effeCted by the Vinegar that was one of the
‘two Ingredients of the Liquor, which was
g wont to pals for a Simple or Uacompoun-
§ded Spirit:  And, upon thisaccount, twas
% of the Spirit of Oak(and the like Concretes)
freed from its Viaegar that I elfewhere
ftoldyou, that I had not then obferv'd it,
4 (and I"have repeaced the Tryal bat very
Al Jately)to deftroy the czruleous TinGure of
Wil Lignnes Nepbriticum.  But this only, ex
¥ paffant 5 for the Chief thing I had to add

& was this, Thatby the fame way may be ex-
If amin’d and difcover'd , divers changes that
i are produced in Bodies, either by Nature
%8 only, or by Art 5 either of them being able
“§ by changing the Texture of fome Concretes
I could name, to qualifie them to Operate
after a new manner upon the above mene
tiond Syrrup, or Solution, or both.  And
by this means, totell you that uponthe by,
§ I have beenable to difcover,that there may
be made Bodies, which though they run per
W8 Deliguium, asreadily as Salt of Tartar, be-
¥ long in other refpes, not to the family of
Alcaliz ; much lefs to that of Salfaginous,

4 or that of Acid Salts. -~ 'Perhapstoo, I may
koow a way of making a' highly operative
faline Body that fhall neither change the
Colour of Syrrup of Violets, nor Preci-
pitate the folution of Sublimate s And, [ can

likewile
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likewife if I pleafe conceal by what Liquors
I perform fuch changes of Colour, as I
have been mentioping to you, by quite al-
tering the Texture of fome ordinary Chy-,
mical produlions, the Esxploration . of |§"
which is the main ufe of the fortieth Expe-~
riment, which I thiok teaches not a little, ik
it teach us todifcover the nature of thofe G
things (in reference to Salt) that are ob= |/
tained by the ordinary Chymical Asalyfis | P
of mix'd Bodies, though perhaps there may | ™
be other Bodies prepared by Chymiltry |,
which may have the fame Effets in the lﬂ,{!
change of Colours; and yet be produc’d |
not from what Chymilts call the Refolu- |
tion of Bodies, but from their Compofi- Wh
tion. But the difcourfing of things of this (!
nature is more proper for another place. I

thall now only add, what might perhaps P
have been more feafonably told you before; |
That the Reafon why the way of Explora- |
tion of Salts bithertodelivered, fucceeds in |
the (olution of fublimate, depends uponm Vi
the particular Texture of that folution, as |%
well as upon the differing Natures of the te
faline. Liquors imployed to Precipitate it, |8
For Gold diffolved in 4gua Regia, whether |V
you Precipitate it with Oyl of Tartar which ;';5

Armoniack which belongs-to the family of 1
Volatile |
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Volatile Salts , will cither way afford 2
Yellow (ubftance: though with fuch an Acid
Liquor, as, [ fay not Spirit of Salt, the Bod ¥
| thatyields it, being upon the matter an In-
gredienc of Agua Regis, but Oyl of Vitriol
it felf,[ did not find that I could precipitate
il the Meral out of the Solution,or defttoy the
Colour of it,though the fame Oyl &f Vitri-

§ ol would readily Precipitate Silver diffolv'd
in dqua-fortis. Aud if you diffolve pure Sil<
verin dgua-fortis, and fufferit tofhoot into
Chry(tals, the clear Solution of thefe madé
in faic Water, will afford a very White Pre-
i§ cipitate,whether it be made with an Alcaly;

il ‘or an Acid Spirit, as that of Salt 5 whereas,

‘Which may feem fomewhat ftrange, withSpi=
il zitof Sal Armoniack (that I us'd was made
of Quick-lime)I could obtain no fuch White
Precipitate 5 that Volatile Spirit, not (as I
) remember ) chat of Llrine, fcarce doing a-
1 ny more than ftriking down a very fmall
ol guaotity of matter, which was neither
A White nor Whitifh, o that the remain-
. dog Liquor being fuffer’d to evaporate till

the fuperfluons Moifture was gone, the
i} greateft pare of .the Metalline Corpufcles
.. with the Saline ones that had imbib'd them,
1 concoagulated into Salt, as isufual in fuch
Solutions, whereinthe Metal has not been
Precipitated. g
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EXPERIMENT XLI.

Of Kinto the lalt or fortieth Experiment
isanother which I remember I have fome-
times fhewn to Virtuofi that were pleas'd
not to diflikeit, Itook Spirit of Urine made
by Ferm:ntation,and with adue proportion
of Copper brought into {mall parts, 1ob-
tain'd avery lovely Azure Solution , and
when I faw the Colour was fuch as was
requifite, pouring into a clean Glafs, about
a fpoonful of this tinted Liquor, ( of
which | us'd to keep a Quantity by me; ) 1
could by -fhaking into it fome drops of
Strong Oyl of Vitriol, deprive it in atrice
of its Deep Colour, and make it look like
Common-water, |

Annotation.

This Experiment brings into my mind
this othery ;which oftentimes (ucceeds well
enough,though not quite{o well as the for-
mer 5. Namely, that if into about a fmall
fpoonful of a Solution of good French
Verdigreale made in fair Water, T dropt
and {hak'd fome ftrong fpiric of Salt, or ra-
ther deflegm'd Agwa-Fortis, the Greennels
of the folution would be made in a trice al-
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moft totally to difappear;8& the Liquor held
againft the Light would (catée feem ‘other

‘than Clearor Limpid, foany but an Attén-
tive Eye ., which is therefore remarkable,
becaufe weknow that #gma-fortis coryroding
Copper, 'which is it that gives thé Colour
to Verdigreale, is woht'to reduce it to a
Green Blew Solution: ' But ifinto the'othet
altogether or ‘almoft Colourlefs'Liqifst [
was [peakiog of , you dtopa jult godatity
either of 'Oyl of TartarorSpirit of Urine,
you f{hall find that after the Ebullition is
ceas’d,the mixture will difelofe a lively Co-
lour, though fomewhat differing frod that
which the {olution' of Verdigreafe had at
firlt. : ¥ } 30 1

EXPERIMENT XLIL'

That the Colour (Pj?ﬂpﬁifm) of a Budjr.
may be chang’d by a'Liquor which of it felf
isof no‘Colour ; provided it be faline, we

i have already manifefted by a multirude of

§ ‘inftances. Nor dothiitfeem (o ftrange, be-
caufe Saline Particles {wimming up and
§ down in Liquors, have been by manglr ob-
M ferv'd to be very operative in the Produdi-
§ onand chabge of Colours, But divers of
our Friends that are not acquainted with
“fl Chymical Operations have thought it very
ftrange chat a' White Body, and a Dry one

i B '3 Y 2 £00,
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too ; fhould immediately acquite a rich |
new colour upon the bare affufion of |
Spring-Water deftitute as well of adventi- |
tiousSalt as of Tinlture. And yet (Pyro- [
philus) the way of producing fuch a change
of Colours may be eafily enongh lighted on
by thofe that are converfant in the Soluti-
onsof Mercury. For we have try'd, that |
though byEvaporating a Solutien of Quick- 10
Silverin Agwa-fortis , and abftratting the |
Liquor till the remaining matter began to |
be well, but not roo ftrongly dryed, fair
Water pour'd on the remaining €alx made
it but fomewhat Yellowith ; yet when we
took good Quick-Silver, and three or four
times its weight of Oyl of Vitriol, in cafe
we in a -Glals Retort placed in Sand drew
off the Saline Menflruum from the Metal-
hoeLiquor; tillthere remained a dry €alx
“at the bottom, though this Precipitate
were a Snow White Body, yet upon pour-
ing on it a large quantity of fair Water,
we did almoft in a moment perceive it to
pals from a Milky Colour to one of the
lovelieft Light Yellows that ever we had
bebeld. Nor isthe Turbith Migeral, that
Chymilks extol for its power to Salivate, |,
and for other virtues,of a Colour much io~ |
feriour to, this, though it be often made |
with a differing proportion of the In- §

gredients, 4
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gredients, a more troublefome way. For
Beguinus, who calls it Mereu~ L

b . 4 . - Beguinmg
Tius pracipitatus optimus takes Tyr. Chy. Lib:

 to one part of Quick-filver, ,. Cap. 13.

bat two of Liquor, and that is

Reltified Oyl of Sulphur, which is (in Eng-
land at lealt) far more fearce and dear than
Oyl of Vitriol 5 healfo requires a previous
Digeftion, two or three Cohobations, and
frequent Ablutions with hot Diftill'd Was
ter, with other prefcriptions, which though
they may conduce to the Goodnefs of the
Medicine, which is that he aims at, are
troublefome, and, our Tryals have infornrd
youunnecefiary to the obtaiming the Lemszon
€olonr which he regards not. But though we
bave very rarely feen either in Pajoters
Shops, or elfewhere a fiver Yellow than
that which we have divers times this wa
produc’d (which is the more confiderable,
becaufe durable and pleafant Yellows are
very hard tobe met wich, as may appear by
the great ufe which Painters are for its Co-
lours fake fain to make of that pernicious

‘and heavy Mineral, Orpiment yet I fear

our Yellow is too coftly, to be Jike tobe
imploy’d by Painters, unlefs about Choice
picces of Work, nordo [ know how well
it will agree with every Pigment,elpecially,
with Oyled Colours.” And whether this

Y 3 Expe-

4
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Experiment, though it have feem'd fome-
what {trange to.moft we have fhown it to,
be really of another Nature than. thofe
wherein Saline Liqtiors are/imploy'd, may,
as we formerlyal{ohinted, be (o plaufibly
doubted, that whether the Water pour'd
an the €alx, do barely by imbibing fome
of its Saline parts alter its Colour , by al-
tering its Texture, or whether by diffolviog
the Concoagulated Salts, it doesbecomea
Saline Menfbruum, and, asfuch, work upon
the Mercury, [ freely leave to you, Pyrophi-
lus, to confider.. ' And that I may give you
fome affiftance in your Enquiry, I will
not only tell you; that I have {everal times
with fair Water wafh'd from: this Calx,
good ftore of ftrongly tafted Corpnicles,
which by the abftraltion of the Menfirunns,
I could reduce into Salts but I will alfo
{ubjoynan Experiment, which 1 devis'd, to
{hew among ather things, how much a real
and permanent Colour may be as it were
drawn forth bya Liquor that has neither
Colour, gor fo much as:Saline or other
A{tive parts,; provided it canbut bring the:
parts of theBody it imbibes to convenein=
to clufters difpos’d after the manner requis
fite tothe exhibiting of thé emergent Co=
lour, - The Experiment wasthis.
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EXPERIMENT XLIIIL

Wetook good common Vitriol, and ha-
ving beatenit to Powder, and put it into a
Crucible,we keptit melced ina gentle heat,
till by the Evaporation of fome parts, and
the fhuflling of thereft, ithad quite Toft its
former Colour, what remained we' took
out, andfound jtto be afriable €alx, of a
dirty Gray. O this we poured fair Water,
which it' did not_Coleur Green or Blew,
butonly feemed to make a muddy mixture
with it, then'ftopping the Vial wherein the
Iogredients were put, welet it ftand in a
quiet place for fome days, and after man
hours the ‘water' having diffolved a' good
part of the imperfectly calcin'd Body, the
Vitiivlate Corpufcles (wiming to and fro
inthe Liquor, had time by their opportune
Occurlions to conftitute many little'Mafles
of Vitriol, which gavethe water they” im-
pregnated a fair Vitriolate Colour; and this
Liquor being poured off, the remaining dir=
ty Powder did in procefs of time commu-
nicate the like Colour, butnet o decp, to
a fecond parcel of clear’ Water that we
poured onit.. Bue thisExperiment, Pyro-
philus,is,("to give you that hint by the way)
of too Luciferous a Natare to be fit to be
- Y 4 fully
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fully profecated, now that I am in hafte,
and willing todifpatch what remains. And
we have already faid of it, as much as is re-
quifite ro pur prefent purpofe.

EXPERIMENT XLIV.

It may ( Pyrophilss) fomewhat coptris
bute towards the fhewing how much fome
Loloursdepend upon the lefs or greater
mixtyre, and (as it were) Contempegration
of the Light wjth fhades, to obferve how
that fometimes the oumber of Particles, of
the fame Colopr, received into the Pores of
a Liquor, or fwiming up and down in ir, do
feem much to vary the Colour of it.[ could
here prefent you with particular inftances
to(how, how in many (if not moft) con-
filtent Bodies, if the Colour be not a Light
one, as White, Yellow, or the like, the
clofenefs of parts inthe Pigments makes it
Jook Blackiflr, though whenit is difplay’d
and laid on thinly,it will perhaps appear to
be either Blew, or Green,or Red. Butthe
Coloyrs of confiltent Pigments, not being
thofe whichthe Preamble of this Experis
ment bas Jed you toexpett Examples in, [
fhall take rhe jnftances I am pow to give
],ynu,ratl;r:r from Liquors than Dry Bodies,
If then you put 2 ligle fair Warer inr.!n 3
clear
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clear and flender Vial, (or rather into one
of thofe Pipesof Glafs, which we fhall by
and by mentions ) and let fallintoit a few
drops of a {trong Decoction or Infufion of
Cochinele, or (for want of that) of Brazil 3
you may fee the tincted drops defcend like
}irttle Clouds into the Liquors through
which, if, by fhakingthe Vial , youdiffufe
them, they will turn the Water either of
a Pinck Colour, or like that which is wont
to be made by the wathing of raw flefh in
fair Water 5 by dropping a little more of the
Decoction, you may heighten the Colour
into a fine Red, almoft like that which en-
nobles Rubies ;3 by continuing the affufion,
you may bring the Liquor to a kind of a
Crimfon, and afterwardsto a Dark and O-
pacous Rednefs, fomewhat like that of
Clotted Blood. And inthe paffage of the
Liquor from one of thefe Coloursto the o-
ther, you may obferve,if you confider it at-
tentively , divers other lefs noted Colours
belonging to Red,to which it is not eafic to
give Names; cfpecially confidering how

| much the proportion of the Decoction to

the fair Water,and the ftrength of that De-
coltion, together with that of the trajected
Light and other Circumftances, may vary
the Phznomena of this Experiment. Far
the conyepignter making whereof, we ufe
inftead
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inftead of a Vial, any {lender Pipe of Glafs §i
of about a foot or'more in length,and about
the thicknefs of'a mavs little fingers For,
if Jeaving one end of this Pipe open, you
Seal up the other Hermetically, (or at leaft fg
ftop it exquifitely with aCork well fitted [;,;,l
to it, and over:-laid with hard Sealing Wax |y
melted,and rubbed uponits) you fhall have |y,
n{}laﬁ, wherein may be obferved the Va- | |
riations of the Colours of Liquors much |y
better thanin large Vials, and wherein Ex- |y,
periments of this Nature may be well made |,
with very fmall quantities of Liquor. And |,
if you pleafe, you may in this Pipe produce |y,
variety of Colours in the various parts of
the Liquor, and keep them {wimmiog upon
one another unmix'd for a good while. And
fome have marvell'd to fee, what variety |
of Colours we have {fometimes(but I confels |,
ratherby chance than skill ) produced in
thofe Glafles , by the bare infufion of Bra-
zil, varioufly diluted with far Water, and
alcer’d by the lofulion of feveral Chymical
Spirits and ' other Saline Liquors devoid °f |
themitlvesof Colour, and when the whole
Liquor isreduced to an Uniform degree of
Colour, Ihavetaken pleafure tomakethat |
very Liquor feemto be of Colours gradu-
ally differiog, by filling with it Glafies of a E
Conical figure, (whether the Glafs have | .
its |

]

—
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its bafis in the ordinary pofition , or turnd
upwards.) And yet you need, not Glafies
of an extraordinary fhape to fee an inltance
of what the varied mixture of Light and
Shadow can do in the diverfifying of the
Colour. Forif you take but a large round
Vial , with a fomewhat long and {lender
Neck, and filling it with our Red Infufion
'} of Brazil,hold itagainft the Light, you will
difcerna notable Difparity betwixt the Co-
lour of that partof the Liquor ‘which is in
the Body of the Vial, and that which.is
more pervious to the Light in the Neck.
Nay, [ remember, that I once had a Glafs
and a Blew Liquor ( confifting chiefly (or
only, if my memory deceiveme nutjof a
certain Solution O?Vcrdigreafc) fo fitted
for my purpofe,that though in other Glafles
the. Experiment would not fucceed , yet
when that particular Glafs was fill'd with
that Solution,inthe Body of the Vial it ap-
pear’d of a lovely Blew, and in the neck;
(where the Light did more dilute the Co-
lour,) of a manife(t Green 3 and though 1
fufpected there might be fome latent Yel-
lownefs in the fubftance of the neck of the
(Glafs, which:might. with the Blew com-
pole that Green, yet was I not fatisfied
my felf with my Conjeture, ‘but thething
feem’'d odd tome; as well asto divers curi-
ik ous
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ous perfons to whom it was thown. And [

lately had a Broad piece of Glafs, which

being looked on againft the Light feem’d

clear enough , and held from the Light ap-

peard very lightly difcoloured, and yet it

was a piece knocked off from a great lump
of Glafs, to whichif we rejoyn'd it, where
it had been broken off, the whole Mas was

as green as Grafs. And I havefeveral times

us'd Bottles and Stopples that were both
made (as thofe, I had them from, affured
me ) of the very fame Metal, and yet whil(t

the bottle appeared but inclining towards a

Green, theStopple (by reafon of its great

thicknefs) wasof fo deep a Colourthat you

would hardly believe they could poﬂ'l)i;ly

be made of the (ame materials. But to fatise
fie fome Ingenious Men, on another occa-
fion, I provided my felf of a flat Glafs
(which I yet have by me,) with which if I
look againlt the Light with the Broad fide
obv-rted to the Eye, it appearslikea good
ordinary window Glafs 3 but if I turn the
Edge of itto myEye, and place my Eye in
a convenient pofture in reference to the
Light, itmay contend for deepoefs of Co-
lour with an Emerald. And this Greennefs
puts me in mind of a certain thicki(h , but
not confiltent Pigment [ have fometimes
made , and can (how you when you plti']aﬁf.
which

i |
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which being dropp'd on a piece of White
' [{ Paper appears, where any quantity of it is
fallen, of a fomewhat Crimfon Colour,
but being with ones finger fpread thinly on
|the Paper does prefently exhibit a fair
Green, which feems to proceed only from
ts difclofing its Colour upon the Extenua-
tion of its Depth into Superficies, if the
change be not {umewhat help'd by the Co-
lours degenerating upon one or other of the
Accounts formerly mention'd. - Let meadd,
that having made divers Trials with tha¢
Blew fubftance, which jo Painters Shops is
ta | called Litrrafe, we have fometimes taken
tat | Pleafure to obfurve, that being diffolv'd in
ju | @ due proportion of fair Water , the Solu-
by | tiou cither oppos’d to the Light,or dropp'd
w | upos White Paper, did appear of a decp
@ | Colour betwixt Crimfon and Purple; and
i | yetthat being fpread very thin on the Pa-
'} perand luffer'd to dry on there, the Paper
d § was wont to appear Stain'd of a Fine Blew;
of | And to fatisfie my felf, that the diverfity
ke | came oot from the Paper, which one might
n | fufpe capableof imbibing the Liquor, and
i | altering the Colour, I made the Tryal ups
» || oo a flat piece of purely White Glafs'd
b § Earth, (which I fometimes make ufe of a-
t || bout Experiments of Colours) with an
i || Event notuplike the former.
| And
|
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And now 1 fpeak of Litmali; T will add,
that having this very day taken a piece of
it;that I had kept by me thefe feveral years,
toymake Tryals about Colours, and having
lét fall a fewdrops of the ftrong Infufion of
itin fair Water, /into a fine' Chryf(tal Glafs,
fhap:d like an iinverted Cone, and almoft
full of fair'Water , I had now (as former-
}y) the pleafureto fee, andto fhow others,
how thefe few tintted drops varioufly dif-
petfing: thémfelves through the Limpid
Water , exhibited divers Colours, or vas
rieties of Purple and Crimfon. And when
the Corpultles of the Pigment feem’d to
have equally diffufed themfelves through
thé whole Liquor ; I'thenby putting two
orthree dropsof Spiritof falt, firlt madean
add change in the Colour of the Liquor,
a5 well ‘gs.a vifible commotion among its
fmall parts , and ina fhorttime changedit
wholly intq avery Glorious Yellow | like
that of a Fopiz. After which ifTlet falla

of Por-afhes; i whofe weight would quickly
parry it to' the (harp bottom of the Glafs, .
there would foon appear four very pleafant
and diftinét Colourss; Namely, a Bright,
but: Dilute! €olour ‘at'thé picked bottom
of the Glai5 aParple, 'a little highers a
deep and glorious: Crimfony (which Gri‘l_n-
: on
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fon feem*d to terminate the operation of the
Salt upward) in the confinés betwixt the
Purple and the Yellow s and an Excellent
Yellow, the fame that before’enobled the
whole Liquor, reaching from thence to the
top of the Gla.  Andif 1 pleas’d to pour
very gently a little Spirit of Sal Armoniack,
‘| upon the upper part of this Yellow, there
“ 'would alfo be a Purple or a Crimfon, ‘or
I4 both generated there, fo that the unalterd
part of the Yellow Liqaor appear’d in-
| tereepted betwixt the two Neighbourisg

Colours. o
My {cope in this 3. Experiment ( Py-
vophilus) is manifold, as fit(t ro invite you
to be'wary in judging ‘ofthe Colour of Li-
‘quors o fuch Glaffes as are‘therein recom-
mended to you', a0d confe quently as much
u § 4f nor more;when you imploy other Glaffes.
‘Secondly', “That you may not think it
ftrange , that ['often contént my felfto rub
‘Wpon a picceof White Paper’ the Juice of
‘Bodies I would ‘examine | “fibce nor only I
could not'edfily procure a fufficient Quan-
tity of the jajces of diyersof them 5" Butio
feveral Cafes the Tryals of the quantities
of fuch Juices in G?;ﬂ'tsﬁwﬁuld‘mhk@']js
| ‘more lyable to miftakes, thanthe way thae
‘in thofe cafes I have made ufé of. Thirdly,
Thope you will by thefe and divers other
& particu-
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particulars deliverd in this Treatife, be ea*
fily induced to think that I may have fet
down many Phznomena very faithfully,
and juft as they appear'd tome, and yet by
reafon of fome unheeded circumftance in
the conditions of the matter, and in the de-

ee of Light , or the manner of tryiog the
E’xpcriment, you may find fome things to
vary from the Relations I make of them. |
Laftly, Idefign'd to give you an opportu= |;
pity to free your felf from the amazement
which pofleffes molt Men, at the Tricks of
thofe Mouontebanks that are commonly
call’d Water-drinkers. For though not on-
Iy the vulgar; but ev'n many perfons that
are far above that Rank, have fo much ad-
mird to fee; a man after having drunk a
great deal of fair water,to fpurt it out again |;
in the form of Claret-wine,Sack,and Milk,
that they have fufpected the intervening of

Magick ; or fome forbidden means to effect {;,

what they conceived above the power of
Art 5 yet havingonce by - chance had occa-
fionto oblige a Wanderer that made pro-
feffion of that and other Jugling Tricks, I
was eafily confirm'd by his Ingenious con-
feflion ro me, That this fo much admired
Art, indeed confifted rather in a few Tricks,
than in any great Skill, in altering the Na-
ture and Colours of things: And I am eafie

' to'
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tobe perfwaded , that there may be a great
deal of Truthin a little Pamphlet Printed
divers years ago in Englifh, wherein the
Author undertakes to difcover,and that (if
I miftake not ) by the confeflion of fome of
the Complices themfelves , That a famous
Water-drinker then much admired in Eng-
land, perform'd his prétended Tranfmuta-
tions of Liquors by the help of two or three
inconfiderable preparations and mixtures
of not unobvious Liquors, and chicfly tj
an Infufion-of Brazil varioufly diluted an
made Pale or Yellowifh, ( and otherwife
| alter'd) with Vioegar,the reft of their work
being perform'd by the fhage of the Glaffes,
by Craft and Legerdemane. And for my
part,that which [ marvelat in this bufinefs,
1s, the Drinkers being able to take down fo
much Water, and fpout it out with that
violence s though Cuffom and a Vomit fea-
fonably taken before hand, may in fome of
them much facilitate the work.  Bat as for
the changes made in the Liquors,they were
but few and {light in comparifon of thofe,
that the being converfaot in Chymical Ex-
periments, and dextrous in applying them
to the Tran{muting of Colours, may eafily
enough enable a man to make, asev’nwhat
¥ #has been newly deliverd in this, and the
foregoing Experiment; E{ pecially if weadd
to
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to it the things contained in the XX, the
XXXIX, and the XL. Experiments, may
perhaps have already perfwaded you.

EXPERIMENT XLV.

You may I prefume ( Pyrophilus ) have .
taken notice , thatin this whole Treatife, |
purpofely decline (as far asI well can) the
mentioning of Elaborate Chymical Expe- |
riments , for fear of frighting you by their
tedioufnefs and difficulty; but yetin confir-
mation of what I have been newly telling
you about the poffibility of Varying thc“i
Colours of Liquors,better than the Water-
drinkers are wont to do, 1 fhall add, that®
Helmont ufed to make a preparation of |
Steel, which a very Ingenious Chymilt, his
Sons Friend, whom you know, fometimes

employes for a fuccedaneum to the Spaw-
Waters,by Diluting this Effentia Martis Li-
guida (as he calls it ) with a due propor=
tivn of Water. Now that for which |
mention to you this preparation, (which as
he communicated tome, I know he will
not refufe to Pyrophilus) is this, that though
the Liquor (as I can fhew you when you
pleale) be almoft of the Colour of a Ger-
man ( not an Oriental ) Amethift, and
confequently remote’ enough from Green,
yet
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yeta very few drops being let fall into &
Large proportion of good Rhenifh, or (ir
want of that) White Wine (which yet does
not quite fo well ) immediately turned the
Liquorinto a lovely Green, as I have not
without delight fhown feveral cutious Per-
fons. By which Phenomenon you may
learn, among other things, how requifite
it is in Experiments about the ¢hanges of
Colours heedfully to mind the Circamftan-
ces of them 5 for Water will not, as I have
purpofely tryed, concurto the produttion
of any {uch Green, nor did it give that Co=
lour to moderate Spirit of Wine, wherein
I purpofely diffolv'd it, and Wine it felfis
a Liquer that few would fufpet of being
able to work fuddenly any fuch'change in
a Metalline preparation of this Nature s and
to fatisfie my felf that this new Colour

| proceeds ratber from the peculiar Texture

of the Wine, than fromany greater Acidi-
ty, that Rhenith or White-wine ( for that
fnay not abfurdly be fufpected) has in com«<

| parifon of Water; 1 purpofely fharpend
| the Solution of this Effence in fair Water,
| with a good quantity of Spirit of Salt, not-
| withftanding which, the mixture acquir'd
ino Greennels. And to vary the Expeti-

iment a little, [try’d, that if into a Glafs of
| B hepith Wine made Green by this Eﬂenr;:i-
y AR
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I dropped an Alcalizate Solution, or Uri-
nous Spirit, the Wine would prefently grow
Turbid, and of anodd Dirty Colour: But
if inftead of difiolving the Efience in Wine,
I diffolved it in fair Water fharpened per-
baps with alittle Spirit of Salr, then either
the Urinous Spirit of Sal Armnmack or
the Solution of the fixed Salt of Pot- afhes
would immediately turn it of a Yellowilh
Colour , the fixed or Urinous Salt Preci-
pitating theVitriolate fubftance contain'd in
the Eflence. But here I muft not forget to
take notice of a circumftance that deferves
to be compar'd with fome part of the fore-
going Experiment ; for whereas our Eflence
imparts a2 Greennefs to Wine,

but not to Water, the Induftri- Libr, 2
ous Qlans Wormiws in his late Cap. 34
Mufenn tellsusof a rare kind

ﬂf Turn-Sole which he calls Bezetta Rubra

given him byan Apothecary that knew not
how it was made, whofe lovely Rednels:
would be eafily communicated to Water,
if it were immers’d in it;but {carce to Wine,
and not at all to Spiric ‘of Wioe, in which!
laft circumftance it agrees with what I late-
lytold you of our Eflence; notwithftand-
ing theirdifagreement in mher particulars.
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EXPERIMENT XxILyr

We have often taken notice, as of a re-
markable thing, that Metals as they appear
tothe Eye, before they come to be farther
altered by other Bodies, do exhibit 'Co-
lours very different from thofe which the
Fire and the Menfiruum,either apart,or both
together, do produce in them; efpecially
confidering that thefe Metalline Bodies are
after all thefe difguifes reducible got onl to
their former Metalline Confiftence: and o-
4 ther more radical pProperties, but to their
Colour too, asif Nature had given divers
Metals to each of them a double Colour,
an External, and an Internaly But though
upon a moreattentive Confideration of this
# difierence of Colours, it feem'd probableto
§ me, that divers (for I fay not all ) of thofe

& Colours which we bave jult now called I7-

#ermal,are rather produced by the Coalition
of Metalline Particles with thofe of the
Salts, or other Bodies employed to work
onthem, than by the bare alteration of the
28 parts of the Metals themfelves - and though
| therefore we may call the obvios Colouns,
Natural or Common,and the others Adven.
titious,yet becaufe fich changes of Colours,
from whatfoever caufe they be refolved to

Z 3 proceed
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proceed mmy be properly enough taken in

¢o illuftrate our prefent fubject, we fhall
pot fcruple to take notice of fome of them,

efpecially becaufe there are among them

fuch as are produced without the inter-
vention of Saline Menfiruums.
ventitious Colours of Metalline Bodies the
Chief forts feem to be thefe three. The firff,

fuch Colours as are produc’d without other
Additamentsby the Ation of the fireupon |

Metals. The next,fuch as emerge from the

Coalition of Metalline Particles with thofe |

of fome Menftrunm imploy'd to Corrode
a Metal or Precipitate it 5 ‘And the laft,The
Colours afforded by Metalline Bodies ei-
ther Colliquated with, or otherwife Pene-
trating into, other Bodies, efpecially fufible
ones, But thefe ( Pyrophilus) are only ag
I told you, the Chief forts of the adventis
gious Colours of Metals, for there may os
chers belong to them, of which I fhall here-

after have occafion to take notice of fome,

and of which alfo there poflibly may be s

thers that I neyer took notice of,
And to begin with the firlt fore of Colours,

'tis well enough known, to Chymifts, that

Tin being Calcin'd by fire alone is wont to

afford a White Calz , and, Lead Calcin'd
by fire alone affords that moft Common
Red Powder we call Miginm : Copper al=s
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(343) |
fo Calcin'd per fe, by a long or violent fire,
1s wont to yield (asfaras I have had occa-
‘fion to take notice of it ) a very Dark or
Blackifli Powder 5 T hat Iron likewife may
by the Attion of Reverberated flames be
turn'd ioto a Colour almoft like that of
Saffron, may be eafily deduc'd from the
Preparation of that Powder, which by rea-
fon of its Colour and of the Metal ‘tis made
of, is by Chymifts call'd, Crocws Martis per
Je. . And that Mercury made by the firefs
of Fire, may be turn'd into a2 Red Powder,
which Chymifts call Precipitate per f¢, [
elfewhere more particularly declare.

dAnnotation I,

It is not unworthy the Admonifhing you,
(Pyrophilus,) and it agrees very well with
our Conjeftures about the dependence of
the change of a Body’s Colour upon that of
its Texture, that the fame Metal may by
the fucceflive operation of the fire receive
divers Adventitious Colours, asis evident
in Lead, which before it come tofo deepa
Colour asthat of Mimium, may pafs through
divers others.
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Annpotation 11,

Not only the Calces, but the Glaffes of
Metals, Vitrify'd per fe, may be of Colours
differing from the Natural or Obvious Co-
lour of the Metal ;as [ have obferv’d in the
Glals of Lead, made by long iexpofing
Crude Lead to a'violent fire, and what I
have .obferv’d about the Glafs or $lagg of
Copper, (of which I can fhow you fome
of an odd kind of Texture, ) may be elfe-
where more conveniently related.” I have
likewife:{feen a piece of very Dark Glafs,
which ap Ingenious Artificer that fhow'd it
me profefs’d himfelfto have made of Silver
2lone by an extreme Violence (which feems
to beno more than is aeedful ) of the fire.

Annotation, III, 5

Minerals alfo by the A&ion of the Fire
may be brought to afford Golours very
differing from theirown, asl not fong fince
noted to you about the varioufly Colour'd
Finwe;s of Antimony,to which we may add
the Whitifh Grey-Colour of its €alv, and
the Yellow or Reddifh Colour of the Glaf,
whereinto that Calx may be flux'd. = °
" Ald I remembgr, ‘that I elfewhere told
1 you,
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L (345) |
you,that Vitriol Calcin'd with a very gentle
heat, and afterwards with higher and high-
er degrees of it, may be made to pals
through feveral Colours beforeit defcends
to a ‘Dark Purplith Colour, whereto a
ftrong fire is wont at length to reduce it.
Buttoinfift on the Colours produced by the

- Opetation of fire upon feveral ‘Mmerals

would take up far more time than I have
now tofpare.

" EXPERIMENT XLVIL

The'Adventitious Colours produc’d up-
on Metals, or rather with them, by Saline

‘Liquors, are many of them {o well known

to Chymifts, that I would not here men-
tion'them, butthat befides a not un-need-

“ed Teftimony, I can add fomething of my

own, to' what I fhall repeat about them,
and divers Experiments which are familiar

- to Chymifts, are'as yer unknown to the

greatelt part of fogenious Men.

"1 That Gold diflolved in Agua Regia en-
‘poblesthe Memfiruum with its own Colour,
“isa thing that you cannot (Pyrophilus) but
. bave often {een. . The Solutions of Mercu-

vy 10 Agua-fortis are not generally taken
potice of, to give any notable Tin&ture to
the Menftruwms but' fometimes when the

" ' Liqucr
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Liquor firft falls upon the Quick-Silver , I
have obferv’d a very remarkable, though
notdurable, Greennefs, or Blewnefsto be

roduc’d, which is a Phenomenon not un-

t for you to confider; though I have not
now the leifure to difcourfe upon it.. Tin
Corroded by Agqua-fortis till the Menfiru-
am will work no farcther on it, becomes ex-
ceeding White, but as we ellewhere note,
does very eafily of it felf acquire the con-
filtence, not of a Metalline Calx, but of a
Coagulated matter,which we bave obferv’d
with pleafure to look fo like, either to
curdled Milk, or curdied Whites of Eggs,
thata perfon unacquainted- with fuch Solu-
tions may eafily be miftaken init. Butwhen
I purpoiely prepared a Menfiruum that
would diffolve it as' dgua-fortis diffolves
Silver,and not barely Corrode it,and quick-
ly let it fall again, I remember not that I
toolk potice of any particular Colourin the
Solution, as if the -more  Whitifh Metals
did not much Tinge their AMenfirunms,
though the confpicuoufly Colour'd Metals
as Gold ,and Copper,do. For Lead diffolv'd
in Spirit of Vinegar or. dgua-fortis gives a
Solution clear enough,.and.if the Menfirunns
be ab{tratted appears either Diaphanous or
White. Of the colour of Iron we have
elfewhere faid fomething s And 'tis worth

— e —
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poting, that though if that Metal be di(-
folv'd in oyl of Vitriol diluted with Water,
it affordsa Salt or Magiftery fo like in co-
lour, as well as fome other Qualities, to
other green Vitriol, that Chymifts do not
improperly call it Vitriolum Martiss yet |
have purpofelytry’d, that, by changiog the
Menftruum, and pouring upon the filings
of Steel, inftead of Oyl of Vitriol', 4guxa
Fortis, (whereof as I remember, 1 us'd 4
parts to one of the Metal) I obtain’d not
a Green, but a Saffron Colour Solution s
or rather a thick Liquor of adeep but yel-
lowithRed. Common Silver, fuch asis to
be met with in Coins, being diflolved in
Agua Fortis, yields a Solution tintted like
that of Copper, which is not to be won-
dred at, becaufein the coining of Silver,
they are wont (as we elfewhere particular-
ly inform you ) togive it an Allay of Cop-
per, and that which is foldin Shops for re-
fined Silver, isnot (‘fo far as we have tryed)
{o perfettly free from that ignobler Metal,
but that a Solution of it in dguafortis, will
give a Venereal TinCture to the Aenfivu-
#7. But we could not obferve upoo the
folution of fome Silver, which was perfect-
ly refined, (fuch as fome that we have,
from which 8 or 10 times its weipght of
Lead has been blown off ) that the 2zee-
[Lrium
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Jermum though held againft the Light in 2
Chryftal Vial did manifeftly difclofe any
Tio&ure, only it feem'd fometimes nor to
be quite deflitute of alittle, bat very faint
Blewifhnefs.

But here I muft take notice, that of all
the Metals, there isnot any which doth fo
eafily and conftantly difclofe its unobvious
colour as Copper doth. For not only in
acid Menfiruums as Aqua Fortis and Spiric
of Vinegar, it givesa Blewifh green folu-
tion, butif it be almoft any way corroded,
it appears of one of thefe two colours, as may
be obferved in Verdigreafe made feveral
ways, in that odd. preparation of Vemus,
which we elfewhere teach you to make
with Sublimate, and in the common Vitri-
olsof Venus deliver'd by Chymifts; and fo
conftant is the difpofition of Copper, not-
with{tanding the difguife Artilts put upon
it, to dilclofe the calour we have been men-
tioning, that we have by forcing it up with
Sal Armonisck obtained a Sublimate of a
Blewith Colour.  Nay a famous Spagyrift
affirms, that the very Mercury of it is green,
but till he teach us an intelligible way of
making fuch a Mercury, we muft content
our {elves to inform you, that we have had

a Cupreous Body , that was Pracipitated
out of a diftill'd Liquor, that feem'd to be
the

the
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the Sulphur of Venss , and feem'd éven
- when flamiog, of a Greenith Colour. And
indeed Copper is a Metal fo eafily wroughe
upon by Liquors of feveral kinds, that I
fhould tell you, I know not any Mineral,
that will concur to the production of fuch
a variety of Colours as Copper diffolvd i
feversl Menflrunms, as Spirit of Vinegar,
Agwa-fortis, Aqua-Regis, $pirit of Nitre,
of Urine, of Soot, Oyls of feveral kinds,
and | know not how many other Liquors,
if the wariety of lomewhat differing colours
(that Copper will be made to aflume, as
it is wrought upon by fiveral Liquors)
were not comprehended within the Li-
mits of Greenifh Blew , or Blewith

And yet I muft advertife you (Pyrophi-
Ius ) that being defirous to try it I could
not make with crude Copper a Green Solu-
tion without the Blewifhnefs that is wont
to accompany its Vulgar Solutions, 1 be-
thought my felf of ufing two Menfirunms,
which I had not known imploy'd to work
on this Meral, and which I had certain Rea-
fons to make tryalof, as I fuccesfully did.
The one of thefe Liquors (if I much
milremember not ) was Spirit of Sugar
diftilledin a Retort, which muft be warily

done, (if you will avoid breaking your

gtaﬂ'es)
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glaffes) and the other,Oyl or Spirit of Tur-
pentine,which affordsa fine Green Solution
that is ufeful to me on feveral occafions;
And yet to fhew that the adventitious Co-
lour may refult, aswell from the true and
permanent Copper it felf, as the Sales
wherewith ’tis corroded , 1 fhall add, thae
if you take a piece of good Damtzick Cop-
peris, or any other Vitriol wherein Vewss

is predominant, and having moiftn-d itin |”
f fd

your Mouth, or with fair Water, rub it

upon a whetted Knife, or any other brigh¢ |

picce of Steel or Iron, it will

witha Reddifh Colour.like that of Copper:
the realonof which, we muft not now ftay
to enquire;

Annotation I,

I prefume you may

(as wehave |
formerly told you) prefently ftain the Steel |

have taken notice

(Pyrophilus ) that I have borrowed fome

of the Inftances mentioned in this 47.
Experiment,from the Laboratories of Chy-
mifts, and becaufe in fome (though very
few} other pafiages of this Effay, I bave
likewife made ufe of Experiments men<
tioned alfo by fome Spagyrical Writers, I

think it not amifs to reprefent to you on this

Occafion once for all, fome things b:ﬁd?’
thofe
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thofe which I intimated in the przamble
of this prefent Experiment; For befides,
that “tis very allowable for a Writer to
repeatan Experiment which he invented
not, in cafe he improve it ; And befides
that many Experiments familiar to Chy-
milts are unkoown to the generality of
Learped Men, who either never read Chy-
mical procefies, or never underftood their
meaning , ornever durft believe them; be-

fides thefe things, I fay, I fhall reprefent,
That, as to the few Experiments 1 have

borrowed from the Chymifts, if they be
very Vulgar, twould perhaps be'difficult to
afcribe each of them its own Author, and

"tis more than the generality of Chymifts

‘themfelves can do: and if they be not of

very known and familiar practife among
them, unlefs the Authors wherein 1 found
thembad given me caufero believe, them-
felves had tryed them, I know not why I

| might not et them down, as a part of the
| Phenomena of Colours which I prefent

yous; Many things unanimoufly enough
delivered as matters of fa&t by (Iknow not

| how many Chymical Writers) being not
| toberelyedon, upon the fingle Authority

of fuch Authors: For inftance, as fome

. Spagyrifts deliver (‘perhaps amongft feve-

ral deceitful procefies) that Saccarum Sa-
' furni
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turni with Spiritof Turpente will afford
a Balfom, fo Begwinus and many more tell

us, that the fame Concrete (Saccarum Sa- Bl
turei) will yield an incomparably fragrant J

Spirit, and a pretty Quantity of two feve-
ral Oyls, and yet fince many have com-
plained, as well as [ have done, that they B
could find no fuch odoriferous, but rather !

an ill-fented Liquor, and (carce any Oyl in .

their Dilftillation of that fweet Vitriol, a |
wary petfon would as little build any thing
on what they fay of the former Experi- |
ment, as upon what they aver of the later,
and therefore {crupled not to mention this
Red Ballom of which [ have oot feen any,
(but what | made) among my other Ex-
periments about rednefs,

Annot, I
We have fometimes had the Cutiofity |

to try what Colours Minerals, as Tin- §
glas, Antimony, Spelter, &c. would yield f

in feveral Menftruums , nor have we for- &
born to try the Colours of Stones, of which &

that famous one, ( which Helmont calls §
Paracelfus’s Ludus ) though it be digged |

out of the Earth and feem a true {tone,has &

Torded in Menftrunms capable to diffolve
Dlid a ftone, fometimes a Yellowifh,
FDIIIC'?
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fometimes 4 Red {olution' of both which 1
can fhow you. Bue though. I have fromi
Minerals obtained with feveral Menflrunmé
very differing Colours, and forie fuch ag
Perhaps you would be furprized to fee
idrawn from fuch Bodies : yer T muft pow
[Pals by the pa reiculars,being défirous to put
a0 End tothis Treatife, before | put an end
to your Patience and my own,

Annotation - III.

< And yet before I pafls to the next Fy.
periment, I maltpuotyou in mind, that the
.Eniuurs of Metals may in many cafes bé
ifurcher altered byimploying, either preci-
Pitating Salts, or other conveniént Subftans
&es to adt upon their Solutions. Of this
youmay remember, that I have given yon
feveral [nftancesalready, to which may be

+g,dded fuch asthefe, T hat if Quick-Silver

be diffolved in Ague-fortis, and Precipita-
ted out of the Stlution, either with water
Impregnated with Sea-falt, of with the fpi-
git of that Coucrete, it fallsto the Bortom
10 the form of a White-Powder, whereas if
it be Precjpitated . with an Alcaly , it will

afford a Yellowith or tawny Powder, and
g?there be no Precipitation made, and the
Menfirwum be drawn off witha convenient
| Aa " fire,
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fire, the cortoded Mercury will remain in
the Bottom, in the form of a fubftance | ™"
that may be made to appear of differing o
Colours by differing degrees of Heat; As jf 0!
I remember that Jarely having purpofely ab-§ *
firalted Agua-fortis from fome Quick-fil<§l*
ver that we had diffolv’dinit, fo that there
remained @ White Calx, expofing that to
feveral degrees of fire, and afterwardsto a
naked one, we obtained fome new Colours,
and at length the greateft part of the Calx;
lying at the Bottom of the Vial, and beiog
brought partly toa Deep Yellow, and part-
lytoaRed Colour, the reft appeared el
vated to the upper part and neck of the Vi
al,fome in the form of a Reddifh, and fomej
of an Afh-Colour Sublimate. But of thejj "
differing Colours which by differing waysj!
and workiog of Quick-Silver with Fire,an Ira
Saline bodies, may be produced in Precipt
tates , [ may elfewhere have occafion t
take further notice. 1 alfo told you no
long fince, that if you corrode Quick-filv
with Oyl of Vitriol inftead of Agquwa-fortisy
and abltract the Menfirunm 5 there will resilio
main a White Calx which by the Affufion|kt
of Fair Water prefently turns into a Lem=|ti
mon Colour. And even the Swccedamenn to|l!
a Menfirunm may (ometimes ferve the turnto

to change the Colours of a Metal. The lnv;:- fa
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ly Red which Painters call Vermillion, i
made of Mercary , which is of the Colour
of Silver, and of Brimf{tone whichis of Kim
to that of Gold, Sublimed up togetherina
certaln proportion , as is vulgaply known
to Spagyrilts.

EXPERIMENT XLVl

_ Thc third chief fort of the ﬁ&#eutrit;icﬁs'
Colours of Metals, is, that which is pro=

r # duced by aflecizuing them (efpecially when

4 Calcin'd ) with other fufible Bodies, and
Principally Venice , and other fine Glafs

Vill-devoid of Colour.

[ bave formesly given you an Exaﬂip]r,

' whereby it may appear, that.a Metal may

§ impart to Glals a Colour much' differing

from itsown, when I told you, how-with
il Silver I had given Glafs a lovely Golden
Colour. And [fhall now add, that [ have
Learned from one of the Chief Artificers
that fells Painted Glafs , that thofe of his

4l Trade Colour it Yellow with a prepara-

tion of the Calx of Silver, Though haviog
Jately had occafion among other Tryals to
mingle a few grains of Shell-fiiver (fuch as
is imployed with the Penfil and Pen)with a
convenient proportion of powderd Cry»
ftal Glafs, having kept them two or three

Aa?2 hours
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hours fa fufion , Dwas furpriz’d to find the
Colliquated Mafs'to appear upon breaking
the Crucible of @lovely Saphirine Blew,
which'made me fufpét my' Servant might
have brought mea wrong Crucible, but he

(3560

conftantly affirmed it to be the fame where=
in the Silver was put, and confiderable Cir-
cumftances ‘Gountdnanced his Affertion, fo
that till I have opportunity to make farther
Tryal,Ieaonot but fufpet,cither that Silver
which is: ot (which isnot very probable)
brought:to a perfect Fufion and Colliqua-
tion with'Glafs,may impart to it other Co-
lours :than when Meal'd upon it, or elfe}
(which is lefs unlikely ) that though Silver-§
Beaters ufually chufe the fineft Coyn they?
can get, as that ‘which is moft extenfive un-4
der the Hammer . yet the Silver-leaves of}
whichzhis Shel-filver! was made, might re-
tain {0’ mich- Copper as 10 epablelit to givel
the predominant Tin&ure tothe Glafs.
For,.I mult procéed to tell you( P_}ra-'r‘i
philus)as another inftance of the ‘Adventis
tious: €ulours: of [Metals,, - thar >which 15
fomething ftrange - Namely, "Ehat though
Coppet €alcin'd per fe affords: but'a; Dark
and-balely Coloured Calx; yet the Glafs-
#ien do ‘with it , @s themlelves inform mey
Tinge their Glals greeo.. ‘And I remember,
that whenonce wetook fomeé crude Cop=
pery
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per, and by frequent Ignition quenching it
in Water had reduced it to a Dark and I+
coloured Powder, andafterwardskeptitin
Fufion in about 100 times 1ts weight of
fine Glafs, we had, thouglinot a,Greep, yet
a Blew Coloured Maf§ , which would ,per-
haps bavebeen Green, if we had hie right
upon the Proportion of the Materials , and
the Degree of Fire,and the Time whereinit
ought to be kept in Fufion, {o plentifully
does that Metal abound in a Venerial Tin-
Gure, ag Artifts call i, and in {0 many
ways does it difclofe that Richnels.  bae
though Copper do as we bave faid give
fomewhat pear the like Colour to Glafs,
which it does ta dgua-fortis; yet it feems
worthinquiry, whether thole new Colours
which Mineral ‘Bodies difclofe in melted
Glafi , proceed from the Coalition of the
Corpufcles of the Miaeral with the Parti-
clesof the Glafs as fuch, er from the Action
(excited oractuated by fire) of the Alca-
lizate Salt (which is a main Iogredient of
Glafs,) upon the Mineral Body, or from
the concurrence of both thefeCaufes,or elle
‘8 from any other.But toreturn tothat which
| we were faying, wemay obferve that Puiiy

| made by calcining togethera proportion of

| Tin and Lead, asit is it felf a White Calx,
{o- does it turn the Pitta di Cryftallo (as the

| A a3 Glals=
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Glafs-meneall the mateer of the Purer fort
of Glafs, wherewith ic is Colliquated into
a Wh:te Mafs, which if it be opacous e-
nough is emplﬂy d,as we elfewhere declare,
for White Amel. But of the Colours which
the other Metals may be made to produce
in Colourlefs Glafs, and other Vitrifiable
Bodies, that have natwe Colours of their
own, Imult leave you to inform your felf
upon Tryal, or at leaft muft forbear todo
it tilkanother time , confidering how many
Annotations are to follow, upon what has
in this and the two former Experiments
heen faid already.

Anpotation 1.
" When the Materials of Glafs being melt-
ed with Calcin'd Tin, have compofed a
Mafs Uodiaphanous and White, thls White
Amel'is as it were the Bafis of all thofe fine
Concretes that Goldlmiths and feveral Ar-
tificersimploy in the curious Art of Ena-
melliog, * For this White and Fufible fub-
ftance will receive into it felf, without fpoil-
ing them, the Colours of divers other Mi-

neralfub'}anccﬂ, which like it willindure
thc f‘rL. iy
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Annotation II.

8o that as by the prefent (XLVIIL) Ex-

periment it appears, that divers Minerals

will impart to fufible Mafies, Coloursdiffer-
ing from theirown; fo by the making and
compounding of Amels, it may appear,that

‘divers Bodies will both retain their Coloyr

in the fire, and impart the fazze to fome o-

- thers wherewith they were vitrified, and in

fuch Tryals as that mention’d in the 17.Ex-
periment, where I told you, that evenin
Amelsa Blew and Yellow will compound a
Green, 'Tispretty to behold,not only that
fome Coloyrs are of o fix'd a Nature, asto
be capable of mixture without receiving a-
ny detriment by the fire, that doesfo eafily
deftroy or (poil thofe of other Bodies3 but
Mineral Pigments may be mingled by fire
little lefs regularly and {uccefsfully, than in
ordinary Dying Fats, the vnlgar Colours
are wont to be mingled by the help of Wa-
ger.

Annotationp III,

*Tis not only Metalline, butother Mine-
ral Bodies , that may be imployed, to give

- Tin¢tures unto Glafs (and 'tis worth noting

Aag how




HIANRES A Glanbie  shedr Glafs, and free

(360)
how {mall a quantity of fome Mineral fub-
{tances, will Tinge a Comparatively vaft
proportion of Glafs, and we have [ometimes
aitempted to Colour Glafs, even with Pre-
ctous Stones,and had caufe to think the Ex-
periment notcaft away. And 'tis known b

them that havelook'dinto the Art of Glafs,

3

that the Artificers ufe to tinge' their Glafs
Blew ;. with that Dark Mineral Zaffora,
(fome of my Tryals on which [ elfewhere
acquaint you) which fome would have to
be a Migeral Earth, others a Stone! and o-
khers neither the one, nor the other, but

which is confefledly of a Dark, but nota |

Blew Colour, though it be not agreed of
what particular CoJour it is. *Tislikewife
thopgh a familiar yer a remarkable practife
among thofe that Deal in: the making of
Glpls y to amploy (as-fome of themfelves
;Fh;:;':.- informed me) . what they call Manga-
nels, and fome Authorscall Magnefia (of
which || make particular mention in ano-
ther Treatife) to exhibit in Glafs not only
other Colours than its own, ( which is fo
like in Darkoefs or Blackifbneft to the
Load-ftone, that ‘tis given by Mioeralifts,

for one of the Reafons of its Latipe Name)

it -Coloyrs differing from one -another.,

For thoughchey ufe its ( which isfomewhat
Ta.T; 3 ; O
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it from that Blewith Greenifh Colour,
whichell 1e would too often be fubject to,
yeethey alfoimploy it in certain proporti-
ons, to tinge rheir Glafs borh with a Red
Colour, and with a Purplith or Murry, and
putting in a greater quantity , they alfo
maice with it that deep obfeure Glais which
. 1s wont to pafs for Black. which agreés

very well with, and may ferve to confirm
what we noted near the beginning of the
44. Experiment, of the leeming Black-
nefs of thofe Bodies that are overcharged
with the Corpufcles of fuch Colours, as
Red,or Blew, or Green, &c. And as by
feveral Metals and other Minerals we
can give various.Colours to Glafs, fo on
theotlier fide, by the diffcring Colours that
Mineral Oars, or other Mineral Powders
being melted with Glaté difclofe in 1t 2
good Conjecture may be oftentimes mada
of the Metal or known Mineral, that the
Oar propofed, either holds, or is moft of
kinto. "And this eafic way of examining
Oars, may be in fome cafes of good ufe,
andis notill delivered by Glauber.to whom
I'fhall ‘at prefent, refer you', for a more
‘particular’account of it : unlefs your Cu-
tiofity command alf what I Fave ob(erved
‘aboutthef® matterss only T muft here ad-
vereile 'youy that grear circumfpe&ion is
P ol 1equi-
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requifite to keep this way from proving

fallacious, upon theaccount of the variati-
ons of Colour that may be produced by
the differing proportions that may be ufed
betwixt the Oar and the Glafs,by the Rich-

nefs or Poornefs of the Oar it {elf, by the

Degree of Fire, and (efpecially) by the
Length of Time,during whicl the' matter

is kept in fufion 5 as you will eafily gather

from what you will quickly meet within
the following Annotation upon this prefent
48.Experiment.

Annotation VI

There is another way and differing e-

nough from thofe already mentioned, by

which Metals may be brought to exhibit .

adventitioys  Colours:—For by this, the

Metal does not fo much impare a Colour |

to another Body, as receive a Colour
from it, or rather both Bodies do by Fhe
new Texture refulting from their miftion
produce a pew Colour. Twill oot infit to
this purpofe upon the Examples afforded
us by yellow Orpiment, and common Sea
Salt, from which, (ublim'd together, €hy-
mifts uoapimoufly affirm their White or
Cry(talline Arfenick to be made : But 'tis
not uaworthy our noting, That though 'f'el_-

oW

Jow
Cof
of |
dul
Cof
pels
(alt
lout
A
dul

il
pot
fuc

my

i

= - = R



| (363) |
low Orpiment be acknowledged to be the
Copioufeft by far of the two Ingredients
of Arfenick,yet this laft named Body being
duly added to the higheft Coloured Metal
Copper, when 'tis in fufion, givesit a white~
nefs both within and without.  Thus Zapis
Calaminaris changes and improves the Co-
lour of Copper by turning it into Brafs,
And I bave fometimes by the help of Zinck
duly mixed after a certain manner, given
Copper one of the Richeft Golden Colours
that ever | have feenthe beft true Gold En-
nobled with. But pray have a care that

fuch Hints fall notinto any hands that may
mif-employ them.

Annotation V,

Upon the Konowledge of the differing
ways of makiog Minerals and Metals
produce theiradventitious Colours in Bo-
dies capable of Vitrification, depends the

retty Art of making what Chymilts bya
arbarous Word are pleafed to call Aman-
Jes, that is counterfeit , or faltitious Gems,
-as Emeralds, Rubies, Saphires, Topazes,
and the like. 'For in the making of thefe,
though pure Sand or Calcin'd Cryftal give
the Body, yer 'tis for the moft part fome
-Metalline or Mineral Calx, mingled ifm a
P e R R ¥ N . mﬂll
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finall proportion that gives the Colour.
But though I have many years fince taken
delight,” to divert my felf with this pleafing
Art, and have feen very pretty productions
of it, yetbefidesthat I fear I have now for-
got moft of the little Skill [ hadin 1, this
1s no place to entertain you with what
would rather takeup an intire Difcourfe,
than be comprehended in an Annotation 3
wherefore thefew things which I fhall here
take notice of to you, are only what belong
to the prefent Argument, Namely,

Firlt, That 1 have often obferved that
Calcin’d Lead Colliquated with fine White
Sand or Cryftal, reduced by Igoitions and
fubfequent extintions in Water to a fub-
tile Powder, will of it felf be brought by
a due Decoélion to give a clear Mafs Co-
loured like a German Amethy(t.For though
this Glafs'of Lead, islooked uponby them
that know no better way of making Azzan-
fes , asthe grand Worlk of themall , yet
which is an inconvenience  that much ble-

mifhes this way, the Calcin'd Lead it felf |

does not only afford matter.to the dmanfes,
but has alfo as well as other Metalsa Colour
of itsown, which as I was faying, 1 bave of-
ten found to be like that of Gersman(as ma-
oy callthem ) not Eaftern Amethylts,
Sccondly,~ T hat neverthelels this Coloug
may

Y9
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may be eafily over-powred by thofe of di-
vers other Mineral Pigments (if Imayfo
callthem ) fothat withaglafs of Lead,you
inay Emulate (for Inftance) the frefh and
lovely Greennefs of an Emerald, though in
divers cafes the Colour which the Lead 1t
felf upon Vitrification tends to, may vitiate
that of the Pigment , which you would in-
troduce into the Mafs.

Thirdly, That fo much ev'nthefe Colours
depend upon Texture, thatin the Glafs of
Lead it felf made of about three parts of
Lytharge or Mininz Colliquated with one
of very finely Powder'd Cryftal or Sand, we
have taken pleafure to make the mixture
pafs through differing Colours,  as we kept
it more or lefs in the Fufion. Forit was
not ufually till after a pretrylong Decoéhi-
onthatthe Mafs atrain’d to the Amethyftin
Colour.

Fourthly andlaftly, That thedegrees of
Cottion and other Circumftances may fo
varyithe Colour produced inthe fame Mafs,
thar in a Crucible 'that wasnot great 1 have
had fragments of the fame Mafs, in {fome of
which perhaps not fo big as a Hazel-Nut,
you may difcern four diftinct Colours.

Anno-
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Annotation VI.

You may remember (" Pyrophilis ) thae
when [ mentioned the three forts of adven-
titious Colours of Metals,I mention'd them
but as the chief, not the only. For there

may be other ways, which though they do
pot in fo ftric a fenfe belong to the adven-
titious Colours of Metals, may not incon-
veniently be reduced to them. And of thefe
1 hall name now a couple, without denying
that there may be more.

The firlt may be drawn from the practife
of thofe that Dye Scarlet. Forthe t{;muuf—
eft Mafter in that Art, either in Emgland or
Holland has confefs’d to me, that neither o~
thers, nor he can ftrike that lovely Colour
which is now wont to be called the Bow-
Dye, without their Materials be Boyled in
Veflels, either made of, or lin'd with a par-
ticular Metal. But of what [have known

See che 1. Attempted in this kind, 1 muft
eer end of the notasyet for fear of P!‘E]L‘ldl-_
fificth Expe- cing or difpleafing others give
o you any particular Account,

Theother way (Pyrophilus ) of making
Metals afford unobvious Colours, is by im-

~aing divers Bodies with Solutions of them

~~dein their proper Menfirunms, As ( for
Inftance,)

— — -
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Inftance ) though Copper plentifully' dif~
folv'd in Aqua-fortis , will imbue feveral
Bodies with the Colour of the Solutions
Yet fome other Metals will not (as I elfe-
where tell you) and have often tryed.
Gold difiolv'din Agua Regia, will, (which
is not commonly known) Dye the Nails
and Skin, and Hafts of Knives, and other
things made of Ivory, not with a Golden,
but a Purple Colour, which though it ma-
pifeft ic felf but {lowly, is very durable, and
fcarce ever to be wafhed our, And if I
milremember not, Ihave already told you
1o this Treacife ; that the purer Crylftals
of fine Silver made with Agaa-fortis,
though theyappear White , will prefently
Dye the Skin and Nails, with a Black, or
at leaft a very Dark Colour, which Wa-
ter will not walh off, as it will ordinary
Ink from the fame parts, And divers o-
ther Bodies may the fame way be Dy'd,
fome of aBlack, and othersof a Blackifh
Colour.

And as Meralline, fo likewife Mineral
Solurions may produce Colours differing
enough from thofe of the Liquors them-
fclves. 1 fhall not fetch an Example of
this, from what we daijly fee happen in the
powdring of Beef, which by the Brine im-
ployed about it (efpeciallyif the flefh be

over
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over {alted) does oftentimes apppear at our

T'ables of a Green, and fometimes of a
Reddifh Colour, (dtep enough) nor fhall
Lipfift on the prati¢e of fome that deal in
Salt-Petre, who, (as I fulpected, and as
themlclves acknowledged to me) - do, with
the mixture of acertain proporrtion of that,
an] common Salt, give a fine Rednefs, not
only to Neats Tob 5_, res, but which 1s more
pu,t{‘, as well as dif f-*ul{, to fuch flefh, as
would otherwile be purely White; Thefe
Examples, I fay, 1 fhall decline infifting
oh,as chulihg rather to tell you, thatThave
feveral times rryed, that a Solution of the
Solphur of Vitrial,or even of common Sul-
phur; though the Liquor appeared clear
¢nough , would :m:mnmtely tinge a piece
of new Coin, or other clean Silver, fome-
times with a Golden , fometimes with a
deeper,. and moreReddifh Colour, accor-
ding to the {trength of the S;;Iutinnjand the
quantiry of it,that chanced toadheretothe
Metal, which may take off your wonder
lh.ltlhE water of the hot Spring at Bath,
abounding with diflolved Subltances Dta
very Sulphureous -INature , fhould for a
while, as it were gild, the new or clean
picces of Silver coyn, that are for a due
time immerfed 1n1t. ~ And to thefe may be

2dded thofe furmerly mention'd Examples
of




y
¥

bl I

il
Uy

13
fiot
e

l'iﬁg
Ve
Lhe
s
jear

ICE

11
U=

the
det

rtﬁj

| (369 |
of the adventitious Colours of Mineral Boe
dies 5 which brings into my mind , that,
even Vegetable Liquors, whether by dege-
neration, or by altering the Texture of the

- Body that imbibes them , may ftain other

il |

Bodies with Colours differing enough from
their own ,; of which very good Herbariftg
have afforded us a notable Example , by
affirming that the Juice of Alcamna being
green (in which ftate I could never here
procure it ) does yet Dye the Skin and Nails
of a Lafting Red. Butl fee this Trearife is
like to prove too bulky without the ad-
‘dition of further Inftances of this Na-

- ture,

EXPERIMENT XLIX,
. Meeting the other day, l;)ropbffﬂl‘;r, in an
Italias Book , that treats of other matters,

with a way of preparing what the Au-
thor calls a Lacca of Vegetables, by which

‘the Italians mean a kind of Extrat fit for

Painting, like that rich Lacca in Englifh

¢ommonly called Lake, whichis employed
by Paintersas a glorious Red. And finding
the Experiment not to be inconfiderable,
and very defedtively fet down, it will not
be amils to acquaint you with what fome
¥ryals have informed us, in reference to this

Bb Ex-
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Experiment , which both by our Ttalian
Author, and by divers of his Countrymen;
isJook’d upon as fio trifling Secret.

(370)

Take then the root call'd in Latia Curess l'
a4, and in Englilh Turmerick, (which1

made ufe of, becaufe it was then at hand, 'l

and is among Vegetables fit for that purs
pofe one of the moft eafieft to be had ) and

when it is beaten, put what Quantity of ‘it |

you pleafe into fair Water, adding to every 1
pound of Water about a {poonful or better
of as ftronga Lixiviuz orSolution of Pot-

afhesas you can well make, Clarifying it by E|

Filtration before you put it tothe Deco(t-
ing water. Let thefe things boyl, or rather

fimper over a [oft Fire 1n a clean glaz'd
rl

Farthen Veflel, till you find by the Immer-
fion of a fheet of White Paper (or by fome ‘
other way of Tryal ) thatthe Liquoris fuf-
ficiently impregnated with the Golden |
Tinctuce of the Turmericks then take the |
Decoction off the Fire, and Filter or Strain §

it that it may baclean, and leifurely drop-
jog into it a firong Solution of Roch Al-
lom,you fhall fiad the Decoltion as it were
curdl’d, and the tinfted part of it either to
emerge, to fubfide, ortofwim up and
down, like little Yellow flakes; and if you!
pour- this mixture nto a Tunnel lin'd withy
Cap paper,the Liquor that Filtred former<

. ]}r-'l
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the Filtre , leaving its tin&ed , an‘d_ as gt
were curdled «pares'in ~ghe F ilere, Yipbu
which fair Water muft bé. fo, ofien poui’d;
till you have. Dalcifi'd. ithe mateer therein
contained, the fign of which Dulcification
15 (‘you know) when the Water that has
pals'd through'it, comes*from je as taftlefs
asit waspoured onit. And if withoutFil-
tration you ‘would gather togethet the
flakes of this Vegetable Like, yon fnft
pour a great' Quantity of fair Water upog
the Decoltion after the affufion of the Al-
Tuminous Solation, and you fhall find tha
‘Liquor to grow clearcr. and the Lake to
{ettle together at the bottom, o cmerge
to the top of the Water, thongh fomes
times - having not poured’out a fufficient
Quantity " of * fair Water . we _have
obferved the Lake partly to  fubfide ;
and partly to emerge, leaving all - tha
middle of the Liquor clear. But (o
‘make this Lake fir for ufe, it mull by
repeated affufions of frefh Water , be
Dulcified from the adhering  Saltsy as
well as that ' feparated by Filtratiop,
and be fpread and futfered 1o dey
Ieifurely, upon pieces of Cloth ; with
Brown Paper, or Chalk s> or Bricks o~
Bba der




(372)
Reander that  {Hure *,
defires.  fur-

ther Information toncerning Laukes, m? Refort to the qth.
Buok_ of Neri's Art of Glafs, Englifhed (6 or 7 years fince
the writing of this ‘Aoth., Experiment) and Hluftrated with
Learned Obfervations, by the Inquifitive and Experienced pf.
Charles Merret, .

Annotation 1.

Whereas it is prefumed that the Magi-
ftery of Vegetables obtained this way con-
fifts but of the more Soluble and Coloured
parts of the Plants that afford it, I muft
take the liberty to Queftion the Suppofiti-
on. And for my fo doing, 1fhall giveyou
thisaccount. .

According to the Notions ( fuch as
they were ) that 1 had concerning Saltss
Allom, though to fcnfe a Homogeneous
Body, ought not to be reckoned among
true Salts, but to be it felf looked upon as
a kind of Magiftery, in regard that as Na-
tive Vitriol ( for fuch 1 have bad ) con-
tains both a Saline fubftance and a Metal,
whether Copper, or lron, corroded by it,
and affociated with it 3 fo Allom which
may be of fo neara kin to Vitriol, that in
fome places of England (as we are affured

by good Authority the fame fione will
fome-
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fometimes afford both) feems manifeltly
to contain a peculiar kind of Acid Spirit

generated in the Bowelscfthe Earth, a,nfi
fome kind of ftony matter diflolved by it.
And though in making our ordinary Al-
lom, the Workmen ufe the Afhes of a
Sea Weed (vulgarly called Kelp ) and U-
rine: yet thofe that fhould know, inform
us, that, here in England, there is befides
the faftitious Allom, Allom made by Na-
ture without the help of thofe Addita-
ments. Now (Pyrophilws) when I confi-
dered this compofition of Allom, and that
Alcalizate Salts are wont to Precipitate
what acid Saltshace diflolved , I could not
but be prone to fufpe that the Curdled
Matter,which is called the Magiltery of Ve-
getables , may have in it no inconfidera-

ble proportion of a ftony fubftance Precipi-
tated out of the Allom by the Lixivium,

wherein the Vegetable had been deco&-
ed, and to fhew you , thar there §s no ne-
ceflity, that all the curdled fubftance mufk
belong to the Vegetable, I fhall add, that

I took a ftrong Solution of Allom, and

having Filtred it, by pouringina conveni-
ent Quaantity of a ftrong Solution of Pot-
afhes, I pre fently, asI expected, turned the
mixture into a kind of white Curds,which

being put to Filtre, the Paper retain'da fto-

b3 Dy
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}ELJL COj nnmf pough, very White, and
W 1;‘]1[{1?:::1 ‘d.to, be of a: Mineral, Natuze,,
l‘ro‘th by ﬁ::rrr_ umeri]gns and this , tha;
I!fﬂt‘ s of it h::l:ag put upona live Coal,
whjc | was (‘unly Blown whil{t they Wtrﬂ
onie,l they did geither mele noo fly. away.
ﬂqd ou’, ma¥, kwp a, Quantity  of this
Vf’_‘lﬂf fubf}mcc h.:r a goud while 5 (nay
rm" u‘i{t 1'can guefs, for-a very,Jong one)
i’ hot Crueible without, lofing or
Hurhq it 3 nor did_hot Water wherein. I
purpuﬁy kept another parcel of fuch Calx,
{eetit fo do any more than wafh away the
Itofer adhering Salts from theftony Sub-
{fahce, ‘which therefore feem'd uul:kel
ke feparable by ablutions (though reuera-
ged) fl‘ﬂ""l be Przcipitated parts of the Ve=
:ruabl.., whole Lake is intended. - And to
11"::EW you, thatehere islikewifein Alloma
ut"f__ ,» with whichthe fix'd Saltof the Al-
u"&IE Solutien will concgagulate into
Sallne Subltance difering from cither of
'l.u,m [ (ball add,ithat I have taken plea-
{Uite {0, rccover qut. of the {lowly ex hald
l.I Lmj that pals'd throughthe filtre, and
1t t-.; foremention'd Calx behind , a Body
th n.ahL {t [eém deItvtr}'prttl}rtu look
on ,' as _being very White, and confilting
of an innumerable company ot exceeding
{31 ;d\.: 5.+and ’Lvnu g Particles , which
would
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would ip part eafily melt at the flame of a
Candle, and in part flye away with fome
little noife. But of this fubltance, and its
odd Qualities more perhaps, elfewhere 5 for
now I {hall only take notice to you, that I,
have likewife with Urinous Salts, fuch as
the Spirit of Sal Armoniack, as well as with
the Spirit of Urine it felf, Nay, (if I much
miftake not) even with Stale Urine undis
ftill'd,eafily Precipitated fuch a WhiteCalx,
as I was formerly {peaking of,out of a Lim-
pid Solution of Allom, {o that thereis need,
of; Circum{pection in judging of the Na-
turesof Liquorsby Precipitations wherein,
Allom intervenes, elle we may fometimes
miltakingly imagine that tobe Precipitated
out of a Liquor by Allom, which is rather
Precipitated out . of Allom by the Liquor :
And this puts me in mind to, tell you,, that
'{is-not unplealant to behold how quickly
the Solution of Allom (Tor injetted lumps
of. Allom) does occafion the {evering of the
coloured parts of the Decoction from the
Liquor that feem’d to have fo perfectly 1m-

bib'd them,

Bba Annota-
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An#nuﬁa# II.

The above mentioned way of makin
Lakes wdhavctr}'t‘.‘d not only with 'l'un:nis’[;E
rick , butallo with Madder, which yiclded
usa Red Lake ; and with Rue, which affor-
ded us an extract, of (almolt if not altoge-
ther ) the fame Colour with thar of the
Jedves. © Wi S Rt ted |
~ But in regard that s«iis Prineipally the
Alcalizate Salt of the Pot-afhes, which en-
ables the water to Extraltfo powerfully
the Tin&ure of the Decolted Vegetables,
I fear that onr Author may be miftaken by
fuppofing that the Decottion will always
be of 'th¢ very fame Colour with the Ve-
getableit smade of. ' For Lixiviate Salts,
to' which' Pot-afkes eminently ' belong,
though by piercing and opening ‘the Bodies
of Vegetables, they prepare and difpole
them to part readily with their Tinctare,
yet fome Tinftures they do nor only draw
put, butlikewife alter them, as may be ea-
fily made appear by many of the Experis
ments already fet down in this Treatife,
and thqugh Allom being of an Acid Na-
tgre’, ifs Solutions may in fome Cafes de-
{troy the Adventitious Colours producd
by the Alcaly, and reftore the former s yet
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| befides that Allom'is not , as T have lately

fhown, a meer Acid Salt, but a mixt Body,
and befides, that its operationsare languid
in comparifon of the altivity of Salts f?er:d
by Diftillation, or by Incineration and
Diflolution,from the moft of their Earthy

parts, we have feen already Examples, that
+ |in divers Cafesan Acid Salt will not reftore

a Vegetable fubftance to the Colour of
which an Alcalizate one had deprived it,
but makes it aflumea third very diflering
from both, as we formerly told you, thatif
Syrrup of Violets were by an Alcaly turned
Green, (which Colour, as | havetry’d, may
be the fame way produced in the Violet-
leaves themfelves without any Relation to
aSyrrup ) an Acid Salt would not makeic
Blew again, but Red. And though I have
by this way of making Lakes, made Magi-
fteries (for fuch they feem tobe) of Brazil,
and as I remember of Cochinele it felf, and
of other'things,Red,Yellow or Green which
Lakes were ennobled with a Rich Colour,
and others hadno bad one’ yet infome the
Colour of the Lake feemed ratherinferiour
than otherwile tothat of the Plant, and in
others it feemed both very differing, and
much worfe s but Writing. this in a time
and place where I cannot provide my felf

of Flowrs and other Vegetables to pro-
‘ | fecute
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fecute fuch Fryals in a competent 'variety
of Subjeéts, 1amcontent pot tobe politive
in delivering a; judgment , of, this. way of
Lakes, till Experience, or Xou, Pyrophilus,;
thall have afforded me a fuller and more: §
particular Information.

Angatation I,

/And on this occafion (Pyraphilus). I mulk
here ( having forgot to do. itfooner) ad-
vertife you once for all, that baving writtem,
feveral of the foregoing Experiments,, not
only in hafte but at feafons of the year, and
in-places wherein I could nat furpifh my:
felf with fuch Inftruments ,.and, fuch a yas/
riety of Materials, as the defignof giving,
you an Introduétion into the Riftory of Co-
lours requird, it.can fcarce be otherwile;
bat that divers of the Experiments, thatl,
have fet down, may afford you fome matter
of new Tryals, if you thinkfit tofupply the, |
deficiencies of fome of them (efpecially the;
frefhly mention'd about Lakes ¢ and thofe,
that concern' Emphatical Colours) whicl,
deficiencies fur-want of being befriended ,
with . accommiodations I could betterdil=, |
cern thanavoid. |

ﬁnnolaﬁm
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| been able to make of it in preparing other'
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y Arnotation. IV,

The ufe of. Allam! is very great as well’
as familiar in the Dyers Trade, and I have
plealed with' theufe I have

getable Juices. | But the Lucriferous pra
Ctifes of Dyersand other Tradefmen, ' do;
for Realons that you may know whenyouw:
pleafe, purpofely forbear in this Effay,
though oot ftri¢tly from pointing at, yet
from making it a part of my prefent work!
explicitely and circumftantially to deliver,’

| elpecially fince Lnow find (though late and’

not without fome Blufhes at my prolixi-
ty) that what I intended but for a fhore

Eflay, is already fwell'd into almofta Vo=

lume.
EXPERIMENT L.

Yet here, Pyrophilus; I muft take leave
to infert an Experiment, thoogh perhaps
you'l think its coming in here an Intrufion:
For I contefs its more proper place would

have been amobg thofe Experiments, that
were brought as'proofs and applications of
dur Notions ‘coricerning the differcnces of

'- Salts,
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Salts; but not having remembred to infert
1t inits ficeelt place , I had rather take no-
tice of itinthis, thanleave it quite unmen-
tioned : partly becaufe it doth fomewhat
differ from the reft of our Experiments a-
bout Colours, in the way whereby rtis
made; and partly becaufe thegrounds upon
which I devifed it, may hint to you fome-
what of the Method I ufe in Defigning
and. Varying Experiments about Colours,
and upon this account I fhall inform you,
not only What I did, but Why I did it.

I confidered then that the work of the
former Experiments was either to change

the Colour of a Body into another, or'

quite to deltroy ir, without givingita fuc-
ceffors but I had amind togive youalfoa
way, whereby to turn a Body endued with
one Colour into two Bodies, of Colours
as well as confiltencies, very diftint from
cach other, and that by the help of a Body
that had it felt no Colourat all.  In order
to this, I remembred, that finding the Acidi-
ty of Spirit of Vinegar to be wholly de-
ftroyed by its workiog upon Mininee (or
calcin'd Lead) whereby the Saline parti-
cles of the Menftruum have their Tafte and
Nature quite altered, [ had, among other
Conjetures I had built upon that change,
rightly concluded,that the Solution of Lead
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in Spirit of Vinegar would alter the Colous
it jof the Juices and Infufions of feveral Plants,
t-fmuch after the like manper thae 1 had
found Oyl of Tartartodo; and accordiog~
maefly T was guinkly fatisfied upon Tryal, that
Jthe Infufion of Rofe-leaves would by a
pigifmall quantjty of this Solution well mingl'd
fwith it; be immediately turp’d into a fome-
what fad Green.
__And further, I had often found, that Oyl
of Vitriol,though a potently Acid Menfirn-
um, will yet Precipitate many Bodies, both
Mineral and others, difiolv'd not only in
Agqua-fortis (as fome Chymilts have ob-
ferved) but particularly in Spirit of Vine-
gar, and I have further found, that the
Calces or Powders Precipitated by this Li-
| quor were ufually fair and White,

Laying thefe things together, ‘twas not
difficult to conclude, that if upon a good
TinGure of Red Rofe-leaves made with

| fair Water, I dropp'd a pretty quantity of
a {trong and {weet Solution of Miminm, the
Liquor would be turn'd into the like muddy
Green Subftance, as 1 have formerly inti-
mated to you, that Oyl of Tartar would
reduce it to, and that if thenl added a con-
venient quantity of good Oyl of Vitriol,this
Jaft nam’d Liquor would have two diftintt
operations upon the Mixture, the one, that
it
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it'would Precipitate that refolv'd' Léad' i
the form ot .a. White Powders; the othery
that it would Clarifie the muddy Mixttire}
and both reftore, and exéeedingly hf:ighmﬂj
the Rednefs of the Infufion/of Rofes, which

il

was the molt copious Ingredient of thé

Greencompofition, andagcordingly trying
the Experiment in a Wine glafs {harp 'af
the bottom (like an inverted'Cone’) ‘thag
‘the fubfiding Powder might feem to take
up the more room, and' be the more con§
fpicuous , I found that when I had fhaket
tthe Green Mixture, that the Coloured' L
quor might be the more equally difpérfe
a tew drops of the rectified Oyl of Vitri
did prelently turn the opacous Liquor intd
one that was cleer and Red, ‘almoft like 2
Rubie, and threw down good ftore of 2
Powder, which when 'twas fetrl'd, woul

have appear’d very White , if fome inter="

{perfed Particles of the red Liquor had nof
a little Allay'd the Purity, though not bles
mifhed the Beauty of the Colour. And
tothew you, Pyrophilus, thatthefe Effeéls
do not flow from the Oyl of Vitriol, asitis}
fuch, but asit 1s a ftrongly Acid Menfiruunt,)
that has the property bothto Precipitate
Lead, aswell as fome other Concretes oug’
of Spirit of Vinegar, and to heighten the’
Colour of Red Rofe-leaves, ¥ add, that [

have
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have done the fame thing, :though perhaps
| not quite {o'well with Spivitiof Salt ;and that
'}l Tcouldnovdoitwith Agua:fortis, becaufe
though that potent Menftrunm doesas well
asthe others heighten the Rednefs of Ro-
fes, yet it would not like ‘them Precipitate
Lead ouwof Spirit of Vinegar, burwould
ratherhave diflolv’d it, it ithad not found
it diffolv'd already.

And as by thisway we have produc'd a
Red Liquor, and a White . Precipitate out
ofa Dirty Green magiftery of Rofe-leaves;
fo by the fame Method , you may produce
a fair Yellow, and fometimes a Red Li-
quor, and the like Precipitate, outofanln-
fufion of ‘a curious Purple Colour. For'you
may call to mind, that in the Annotation
upon the 39. Experiment I intimated to
you, that I had with a few drops of an
Alcaly turnd the Infufion of Logg-wood
into a lovely Purple. Now if inftead of
this Alcaly I fubftituted a very ftrong and

| well Filtrated $oluilon of AMimium, made

with Spirit of Vinegar, and put about half
as much of this Liquor as there wasof the
Infufion of Logg-wood, (that the mixture
mightafford a pretty deal ot Precipitate,)
| the affufion of a convenient proportion of
Spiritof Salt, would (if the Liquors were
welland nimbly ftirr'd together) prcfent}l‘y

: {trike
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 (38) :
ftrike down a Precipitate like that formerly

mention’d, and turn the Liquer that {wam
above it; for the moft part into a lovely
Yellow. | PO 34 -
But for the advancing of this Experiment
a lirtle further, I confidered, that io cafe
firft turned, a (poonful of the infufion of
Logg-wood Purple, by a convenient pro-
portion of the Solution of Minini, the
Affuion of Spirit of Sal Armoniack,
would Precipitate the Corpufcles of Lead
conceal’d in the Solution of Minium, and
yet not defltroy the Purple Colourof the
Liquor 3 whereupon 1 thus procéeded ; 1
took about a fpoonful of the frefb Tinture
of Logg-wood, (forl found thatif it were
ftale the Experiment would not always
fucceed.) and having put to it a conveni-
ent proportion of the Solution of Miniune
to turn it into adeep and almoft opacous
Purple, I thendropp'd in as much Spirit of
Sal Armoniack,.as I guefs’d would Preci-
pitace about half or more (but not all ) of
the Lead, and immediarely ftirring the mix-
ture well together, I mingled the Precipi-
tated parts withthe others, fo that they fell
tothe bottom, partly in the form of a Pow-
der, and partly io the form'of a Curdled
Subftance , that (by reafon of the Predo=
minancy of the Tinged Corpulicles uv;.:r
the
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the White ) retain'd as we]l asthe Super-
natant Liquor, a Blewifh Purple colour
fufficiently Deep, and then inftantly (" but
yet Warily, ) pouring on a pretty Quantiry
of Spirit of Salt, the matter firft Precipi-
tated, was, by theabove fpecifi'd figure of
the bottom of the Glafi preferved from
being reach’d by the Spirituous Salt; which
haftily precipitated uponita new Bed Gf I
may fo call it) of White Powder, being
the remaining Corpuftles of the Lead, that
the Urinous Spirit had not {truck down :
Sothat there appeared in the Glaf three

(diftin&t and very differingly colour'd Sub-

ftances ; a Purple or Violet-colour’d Pre-
cipitate at the bottom, a White and Car-
nation (" fometimes a Varioufly coloured )
Precipitate over That, and ar the Top of all
a Tranfparent Liquor of a lovely Yellow,
or Red.

Thus you fee, Pyrophilus, that theugh to
fome I may havefeem’d to have lighted on
this (50.) Experiment by chance, and
though others may imagine, that to have
excogitated it , muft have proceeded from
fome extraordinary infight into the pature
of Colaurs, yetindeed, the devifing of ic
need not be look'd upon as any great mat-
ter, ¢lpecially toone that isa little verfed
in the notions, [ have in thefe,and other Pa-

c pers
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hinted concerning the differences of

Jers
Salts. And perhaps I might add upoo more
thaa conjetture, that thele very notions and

{fome particulars {catteringly delivered in
this Treatife, beingskilfully put together,
may fuggelt divers matters (at leaft) about
Colours, that willnot be altogether Defpi-
cable.  But thofe hinted, Pyrophilus, 1 muft
now leave fuch as Youto profecute, baving
already {pent far more t:ime than I intended
co allow my felf in acquaioting You with
particular Experiments and Oblervations
concerning the changesof Colour; to which
might have added many more, but that 1
hope [ may have prefented You with a
competent number to make out in {ome
neature what I bave at the beginning of this
E(Tay cither propos'd as my Defign in this
Tralk, or deliver'd as my Conjectures con-
cerning thele matters. And it not being my
nrefent Defign, as I have more than once
Declar'd,rodeliver any Pofitive Hypothefis
or [ol=mn Theory of Colours, but only to
furnifh You with fome Experiments to=
wards the framing of fucha Theorys I (hall
«dd pothing to what I have faid already,
quelt that you would not be forward

DUl aliy

[T

to thivk 1 bave been miftaken in any thing
{ have deliver’d as matter of Fact concerns
the. changes ol Colours, in cafe you

fhouig
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fhould not every time you try it, find!i
exaltly to fucceed. Forbefides the Contiir-
gencies to which we have elfewhére 'fhewn
fome other Experiments to be' obnoxions,
the omiffion or variation of " a feemingly un-
confiderable circumftance, ‘may hinder the
fuccefs of an Experiment, wherein no other
fault has been commitied. Of which truth
I (hall only give you that fingle and almofk
obvious, but yetilluftrious inftance of the
Art of Dying Scarlets; for though you
{hould fee every Ingredient that is us'd a-
bout it, though I fhould particularly in-
form you of the weight of each,and though
you fhould be prefent at the kindling of the
fire, and at the increafing and remitting of
it, when ever the degree of Heat is to be
alterd, and though (in a word ) you
fhould fee every ‘thing dene fo particular-
ly that you would fcarce harbour the leaft
doubt of your comprehending the whole
Art: Yet 1f I {hould not difclofe to You,
that the Veflels, that immediately con-
taio the Tioging Ingredients, are to be
made of orto be lin’d with Tin, You would
never be able by all that I could tell you
ulf elfe (at leaft, if the Famoufeft and Can-
i didelt Artificers do not ftrangely delude
themfelves ) to bring your TinGure of
Cea _ Cochinele
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Chochinele to Dye a perfet Scarlet. 8o
much depends upon the very Veflel, wheres
in the Tinging matters are boil'd, and fo
great an Influence may an unheeded Cirs

cumftance have on the fuccefs of Experis
ments concerning Colours.




A SHORT

Made by Mr. Boyle.

| About a Diamond that Shines in the Dark,

Firlt enclofed in a Letter written to
a Friend.

—f§ And now together with it annexed to the Fores
going Treatife, upon the fcoreof the
Affinity betwixt

Light and (olowrs.
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That Mr. Boyle wrote to Sir Robert ﬂ-fﬂrrdj"j
to accompany the Obfervations touch=
ing the Skining Diamond.

SIK,
Hough Sir Robert Morray, and
Monlieur Zulichesz be Per-

{ons that have defervd fo

well of the Commonwealth

of Learning , thar 1 fhould

think my felf unworthy to

be looked upon as a Member of i, if 1de-
clind to Obey them, or to ferve thems
yet I fhould not without Reluttancy fend
youthe Notes , you defire for him, if I did
not bope that you will tranfmit together
with them , fome Account why they are
not lefs unworthy of his perufal » which,
that you may do, I muftinform you, how
Cca the
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the writing of them was Occafion’d, which
in fhort was thus. As I was juft going
out of Town, hearing that an Ingenious
Gentleman of my Acquaintance, lately re-
turn’d from Ztaly, had a Diamond , that
being rubb'd, ‘would fhine in the Dark,and
that he was not far off, I foatched time
from my Occafions to’ make him a Vifit,
but findiog him ready to go abroad , and
having in vain try’d to make the Stone yield
any Light in the Day time, I borrow'd it
of him for that Night, upon condition to
reftore it him wichin a Day ortwo at fur-
thelt, at Grefham Colledge, where we ap-
peiated to attend the meeting of the Socie-
£y, that wasthen to be at that place. And
hereupon I hafted that Evening out of

Town, and finding after Supper that the

Stone which in the Day time would afford
no difcernable Light , was really Confpi-
cuous inthe Dark | T was fotaken with the
Novelty, and (o defirous to make fome ufe
of 2n opportunity that was like tolaft fo lic-
tle awbile, that though at thar time 1 had
nobcdy to affift me but a Foot-Boy, yert
“teinguplate, I madea fhift that Night to
iry a pretty number of fuch of the things
that thcn came into my thoughts, as were
not in that place and time unpraicable.
dnd the nexe Day being otherwife im-

ploy'd,
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ploy‘d, I wasfain to make ufe of a drowfie
partof the Night to fet down haftily in
Writing what I had obferv'd, and with-
out having the time in the Morning, to
ftay the tranfcribing of it, Iorderd the
Obfervations to be brought after me to
Grefoam Colledge, where you may remem-
ber,that they were together with the Stone
it {elf’ thown to the Royal Society , by
which they had the good Fortune not to be
diflik'd,though feveral things were through
haft omitted, fome of which you will find
in the Margin of the inclofed Paper. The
fubftance of this fhort Narrative I hope
you will let Monfieur Zulichess know, that
he may be kept from expelting any thing
of finifh'd in the Obfervations, and be dif-
pos'd to excufe the wantof it. But fuch as

they are, Thope they will prove ( without
| a Clinch ) Luciferous Experiments , by
fetting the Speculations of the Curious on
worls, in a diligent Inquiry after the Na-
ture of Light , towards the difcovery of
which, perhaps they have not yet met
with {o confiderable an Experiment, fince
here we fee Light produc’d in a dead and o-
pacous Body, and that not asin rotten
Wood, or in Fifhes, or as in the Bolonian
Stone, by a Natural Corruption, or bya

Vi-
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Violent Deftruction of the Texture of the
Body, but by fo {light a Mechanical opera-
tion upon Its Texture, as we {cem to koow
whatitis, and asis immediately perform’d,
and that feveral wayes without at all pre-
judicing the Body , or making any {enfible
2lterations in its Manifelt Qualities. 'And
I am the more willing to expofe my balty
Tryals to Monfieur Zulichenz, and to You,
becaufe , he being upon the Confideration
of Dioptricks, {o odd a Phenomenon relate-
ing to the Subjet, as probably be treats of;
Light will, I hope, excite a perfon to confi-
der it, that is wont to confider things he
~ sreats of very well. And for you Sir, 1
hope you will both recrute and perfett the
Obfervations you receive , For you know
that I cannot add to them, having a good
while fince reftor’d to Mr. Clayfon the Stone,
which though it be now in the hands of a
Prince that fo highly deferves , by under-
{tanding them, the greateft Curiofities 3
yet he vouchfafes you that accefs to him as
keeps me from doubting , you may eafily
obtain leave to make further Tryals with

it, of fuch aMonarch as ours , that is not
more inquifitive himfclf, thana favourer of

them that are fo. I doubt pot butthele
Notes will put youin mind of the Motion

you made to the Society, toimpofe upon
me
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me the Task of bringing in, what I had on
other occafions obferv'd concerning (hining
Bodies. But though I deny not, that I fome-
times made oblervations about the Bolomiase
Stone, and try'd fome Experiments about
fome other fhining Bodiess Yer the fame
Reafons that reduc’'d me then to be unwil-
ling to receive ev'n their commands , muft
now be my Apology for not anfwering
your Expeltations, Namely the abftrufe
nature of Light,and my being already over-
burden’d, and but too much kept imploy'd
by the Urgency of the Prefs, as well as by
more concerning and diftracting Occafions.
But yet I will tell you fome part of what I
have met with inreference to the Stone, of
whichIfend you an account. Recaufe I
find on the one fide, that a great many
think it no Rarity upon a miftaken per{wa-
fion, that not only there are ftore of Car-
buncles, of which thisis one s but that all
Diamonds and other gliftering Jewels fhine
mthe Dark. Whereas on the other fide
thereare very Learned Men, who ( plaufi-
bly enough ) deny that there are any Car-
buncles or (hining Stonesat all.

And certainly, thofe Judicious men have
much more to fay for themfelves, than the
othérs commonly Plead, and therefore did
defervedly look upon Mr. Clayton’s Dia-

mond
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mond as a great Rarity. For not only
Boetins de Boot, who is judg'd the beft Au-
thor on this Subjet, afcribesno fuch Virtue
to Diamonds, but begios what he delivers
of Carbuncles , with this paflage , Magna
fama eft Carbunculi. Is vnigo

Boetius ¢ putatur in tencbris Carbonis in-
iﬂr{f; ?{m flar luceres fortaffis quia. Pyro=
Hifor b, pus few Anthrax appellatus  a
3.Cap-S. veleribus fuit. Vernm hallenus

penito unquans vere dfferert anfus fuit, fe gene-
sam nolfa Incentent vidiffe, Garcias ab
Horto proregis Indie Medicus, refert fe allo-
cutune fuiffes qui Je vidiffe affirmarent. Sed
iis fidem non baluit. And a later Author,
the Diligent and Judicious Johannes de Lact
s his Chapter of Carbuncles and of Ru-
bies, has this paflage. Quia antenz Carbuns
culi, Pyrop o Anthraces a veteribus nomi-
pantur, vnlgo creditum {uit, Carbonis infear
in tencbris lncere, quod vamen nullid gemmi
haltenus deprebenfnin, licet a g#ibﬂfdam te-
smere jabtetur. And the recenteft Writer
| haye met with onthis Subject, Olans Wor-
miws, n his fAccount of his well furnithed
Mufgunty A0S where he treats of Rubies,
concur with the former Writers by thefe
Sy i Words. Sunmt qui Rubinum ve=

Lﬁ’:“&:{, serum Carbunculum effe exifti-
17 mant, [ed decft unailla nota, quod
s
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in temebris inftar Anthracis non luceat: Aft
talem Carbunculuns in rerum naturi non inve-
nirimajor pars Authorum exiftimant.  Licet
unuye aut alterum in India apud Magnates
guofdam reperiri [cribant, cum tamen ex alio-
rum relatione id babeant [altem | [ed ipfi non
viderint. In confirmation of which [ fhall
only add, that hearing of a Ruby,* {o very
Vivid, that the Jewellers themfelves have
feveral timesbegg'd leave of the fair Lady
towhomitbelong'd, that they might try
their choiceft Rubies by comparing them
with That, I hadthe Opportunity by the
Favour of this Lady and her Husband (both
which | have the Honour to be acquainted
with) to make a Trial of this famous Ru-
bieintheNight, and ina Room well dark-
en'd, but not only could not difcern any
thing of Light, by looking onthe Stone be-
fore any thing had been done to ir, bat
could not by all my Rubbing bring it to af-
ford the lealt Glimmering of Light.

But, Sir, though | be very backward to
admit ftrange things for truths, yet I am
not very forward to reje& them as impoffi-
bilities, and therefore I would not difcou-
rage any from making further Inquiry,
whether or no there be Really \n Rerunz
natura, any fuch thiog as a true Carbuncle

or Stone that without Rubbing will ﬂlil}i:
10
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sothe Dark. For if fuch a thing can be
found, itmay sfford no finall Affiltance to
the Curious in the Inveftigation of Light,
befides the Noblenefs and Rarity of the
thing it {clf. And though FVartomanuus
was not an Eye=witnefs of what he relates,
that the King of Pegx , one of the Chief
Kings of the Eaft-Indies , had a true Car-
buncle of that Bignefsand Splendour, that
it (hin’d very Glorioufly in the Dark s and
though Garcias ab Horto, the Indian Vice-
Roys Phylicizn , fpeaks of another Car-
buncle, only uponthe Report of one, that
he Difcoursd with, who afirmed himfelf
tohave feenit 3 yet as we are not fure that
thefe Men that gave themfelves outto be
Eye-witnefles fpeak true, yet they may
have done fo for ought we know to the con-
trary. And I could prefent you witha
much confiderabler Teltimony to the fame
purpofe, if Ihad the permifilonof a Perfon
concern'd, without whofe leave I mu(t pot

doit. [Imightreell youthat Marcus Paulus
~ Venetws ( whofe fuppos'd Fa-
Fﬁfl‘.ﬁ'.f!ﬂ &
Pilgrim, bles, divers of our later Tra-
lib.1.cap.  vellers and Navigators have
4 pag.104.

fince found to betruths) {peak=
ing of the King of Zeilan that then was,
tells us, that he was faid to have the beft

big
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. big as a mans Arm, without fpot, {hining

like a Fire, and he fubjoins, that the Great
cham,under whom Pawlns wasa confidera-
ble Officer , {ent and offer’'d the value of a
City for its But the King anfwer'd, he
would not give it for the treafure of the
World, nor part with it, having been his
Anceftors. And I could add, that in the Re-
lation made by two Rulffian Col-
facks of their Journey iato Ca-
tay, writtentotheir Emperour,
they mention'd their haying been told by
the people of thofe parts, that their King
hada Stone, which Lightsas the Sunboth
Day and Night, call'd in their Language
Sarra, which thofe Coffacks interpret a Ru-
by.But thefe Relations are too uncertain for
me to build any thing vpon, and therefore
I (hall proceed to tell you, that there came
bither about two years fince out of Awuzeri-
ca, the Governour of one of the Principal
Colonies there, an Ancient ¥irtuofo, and
one that hasthe Honour to bea member of
the Royal Society 5 this Gentleman finding
fome of the chief Affairs of his Country
committed to another and me, made me
divers Vifits, and in ope of them when I
enquir’d what Rare Stones they bad in
thole parts of the Indies he belopged to, he
told me, that the Indians had a Tradition
e g T that

In the Year
1819,
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that in a certain hardly acceffible Hill, a .
pretty way upin the Country, there was a
Stone which in the Nighe time fhin'd very
vividly, and to a great diftance ; and he
aflured me, that though he thought itnot
fit to venture himfelf fo far among thofe
Savages, yet he purpofely fent thither a
bold Englifbman , with fome Natives 1o
be his Guides, and that this Meflenger
brought him back word, that at a diltance
from the Hillock he had plainly perceived
fuch a fhining fubftance as the Indians Tra-
dition mention'd, and being {timulated by
Curiofity, had flighted thofe fuperftitious
Fears of the Inhabitants, and with much
ado by reafon of the difficulty of the way,
had made a fhift to clamber up to that part
of the Hill, where, by 2 very heedful Ob-
{ervation, he fuppos'd himfelfto have feen
the Light: but whether ‘twere that he
had miftakenthe place, or for fome other
Reafon, he could not find it there, though
when he was returned to his former Station,
he did again fee the Light fhining in the
fame place whereit fhone before. A fur-
ther Account of this Light I expelt from
the Gentleman that gave me this, who
lately fent me the news of his being landed
in that Country. And thoughl referve to
my felf a full Liberty of believing no more
than
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than 1 fée caufe's’ yet T°do the léf jr: H%jjq
to relate’ tHis”‘Hecauf"eHa ricll:;d .'zl,r(l.‘I
agrees'wellehoiigh with Whother Story 1
Iff!hail in the nexe place 11"11‘& ﬂécaﬁ X hﬁ&
f‘ub]um, 10" order wheréphto T'Hm
you, that though the Eéaraed Aut
formerly 'metitioned, ¢ l s, that o 6!:
ter ‘bds” affirgd his ha h:mﬁ:}f f'.'::lrl,l
real Carbuncle:! ‘ynr,,mnﬂdm the L; g,bg é‘
r. Cldyton's Diamond! ie h:f:AIIed 1ntQ
mind; thatifdme years b‘eﬁjﬁz when I
'lnqmr tive abott Stores' ) T ﬁ;d mét w, ?ﬁ
aﬁnldﬂm’rﬂ#]ﬁnok hig h]‘f‘eﬂnnﬂtd to mcb
ver‘y compecent Judges L thatthi'r’:n
‘the Book wefe vety fearee! THad purcha
it at a dear Rafee [ for the fake of a few con-
fiderable pdffage h I'mee Within i, :md pz.t;-
ticularly one, wluch I::“mg very re R
A ic felf,” and pernncm: 10 aur pr
gument, lfhallput it for you, thnu h oot

-word' for word, which I“fear I havc fog-

got to doy ‘yet as to :ht: Seofe , into En-
[, 1

i Jf;wmg romis'd ({ays c ot Author) to f 5
Jomething af that moft precions fort of jﬂrv
éls, Carbuncles, becanfe” they are very 1a

tobe met with, ‘we fhall briefly deliver : ’Est
we kanow ﬂftbem InCle- povoni Ceflini-smell
ment the Seventh's time" Arte del Gipiellare, E:b 1

.I‘E"’PP"'dHﬁﬁ onte of Feesror LT

Dd thetd




(402) o iy
them at & certain Ragufian Merehants nam d
BfigPib j:li ch:-.;: Tiqi; was a C{drbnm:k
white, of that kindof whitenefs which.we [aid
was fo.be found, n thofe Rubies. of which we
F{Fﬁi}&eaiiq& 4 little above, (where he bad
{Tﬁd that thofe Rubieshad a kind of Livid

. 'ﬁ}i’énffs or Palenefs like that of a Caleir
donlan ) but it hadin it a Lufire fo plec:ﬁen‘g

and o marvellons, that it [hin'd in the Dark.,
biet w0t as muich as colowred Carbuncles thowgh |

3t'befruc, thatin an exceedizg Dark place I

ﬁ::ni 1t [hinein the manner of fire almoft gowe |

out. But asfor colowred Carbunclesy it bas not
been my F ortume to have [eenany, wherefore I
willanly [et downwhat 1 Learned abaut thens
Difcourfing in my Youth with a Roman Gentle-
man of antient Experience in. mathers of Jew-.
els, who told me, That oneJagope Cola being

by Night in a Vineyard of bis, and efpying |

[fomething inthe midft of it, that fhin'd like a
“little glowing Coal, at, the foot of a Ving,
went near towards the place. where he
thought himfelf tohave {een that fire, but

_not finding it, he faid; that being returned
‘to the fame place, whence he had firlt de-

{fcry’d it,andl perceiving therethe fame f; plen-

Cqor as before, he marked it fo heedfully,
“that he came at lepgth toit, where hetoolk

“wpa very little Stone, which he carryed a-
way wich Tranfposts and Joy, And then;zrt

P
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ddy carrying it about to fow it divers of
his Friends, whilft he was relating afrer
what ‘matiner ‘he'found' it ; there cafaally
interven'd a Fexetian Embafladout; exceed=
1dgly expert in Jewels,who ﬁrefemlr knovwrs
idg it to be a Carbuncle, did craftily Before
hie and che (did ‘Jacopo pdrted (fothat theré
was tio Body pfefcnt that undeérftood the
Worth of fo' Precious a Gem) purchafe

. it for the Valiae of 16 Crowps; and the
“dext day left Romre to (hun the being necel=
fitated toreltoreit, (andashe affirmed) i
was known within fome while afte? that the
faid VemetianGentleman did inCodftantinople
{1l that Carbtincle’tothe then Grand Sigs
nior, newly comie to the Empire, for a hans
dred thoufand Crowns. “Awd this is what
¥ ¢an fay concerning Carbuncles, and this iy
ot a littleat Teaft as to the firft part of this
gccount, where our Cellini affirens himfelf
to hive feen 4 Real Carbuncle witht big
own Eyes, efpecially fince this Author 4p=
pears wary in what he delivers, and s in=
clined rather to leffen, than increafe the
wonder of it. 'And his Teftimony s the
more cotifiderable, .becanfe though he were
Born a Subje(t neither to the Pope northe
then King of Framee ( that Royal visfaofd
_ Framcis the firft ¥ yee both theonaand the'
other of thefe Prinees imploy’d hiow sitels’
L | Dda abowg
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ahout , making of their.Nobleft Jewelss,
What is now reported concerning a Shining
Subftance. to! be feenin one of the Ilands,
about Scotland, were very improper forme
tomention to Sir Robert Morray, to whom
the @irft - Ioformation . was Originally
bretght , and from whom I expett a far-
¢her (for I fcarce dere expelt a convile
cing ). accayatrof.it. . But I muft not omit
ehat fome Viriwdo queltioning ime the other
dayat, Whiteé- Hil .about M. Clayton’s Dias,
wonb, and mgetiog amoong(t them an In
aenions; Dubeh. Geutlemai ,i whofe Father
was-long Embaflador for the Netherlands
ia England, 1 Learn'd of him, that, be 1§
acquainted witha perfon; whofe Name he.
teld: (but Idonot well remember it), who
wastdmiralof the Drteb inthe Eaft- Indies;
antl who afliits'd 1his Gentleman Mamﬁanr
Bateel; thatigt his returs fsomthence be
broupbe backwivh bim intoHolland a Stone,;
which thoaghiic Jook'd bux likea PaleiIaull
Diamiond:, fuch: as, he ki, Mry Clayten’s
ea; be 4 yatowas it al Real Carbuncle,
and did wichout rubbing fhine fo .oiuchy
¢hat; when the -Admiral -had. .occalion. te
opcun Chelt! which he keptiunder Deeck
tma Dark placey whererwas , forbidden
e s Hring, Canttl ey for feat jof Milchangess
aa foon as he' opened the Trungk, the Stone
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would by its'Native Light, fhine {o'as to
[Huftrate a great part of it3 and this Gen-
tleman having very civilly and readily gran-
ted me the requeflt I made him , to Write
to the Admiral, who is yet alive in Hol-
land, ( and probably may  ftill have the
Jewel by him,) for a particular account of
this Stone, I hope €’re long to receive it,
which will be the more welcome to me,
not only becaufe fo unlikely a thing needs
a clear evidence, but becaufe I have had
fome fufpition of that (fuppofing the truth
of the thing) what may bea fhining Stone
ina'very hot Country as the Eafi-Indies,
may perhaps ceafe to be fo (at lealt in cer-
tain {eafons,) in one as cold as Hollazd. For
I obferv'd in the Diamond I fend you an
account of , that not only rubbing but a“
very moderate degree of warmth, though
excited by other ways, would make it
(hine a little.  And ’tis not impoffible that
there may be Stones as much more fufcep-
tiblethan that, of the Alterations requifite
to make a Diamond fhine, as that appears
to be more fufceptible of them, than ordi-
nary Diamonds.  And I confefsto you,that
this is notthe only odd fufpition (for they
are pot fo much as conjectures) that what
I try'd upon this Diamond fugge(ted to me.
For not here to entertain you with the

. "Dd3 changes
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ehanges { think may be effetted even in har-
der {ores of. Stones, by ways not vulgar,
por very promifing, becaule L may elfe-
where have occafion to fpeak of them, and
this Leteer is but too Prolix already 5 thae
which I fhall now acknowledge to.you. 1s;
That I began to doubt whether there may
not in fome Cafes be fome Truth in what
ig faid of the right Turquois , thatit often
changes Colour as the Wearer is Sick or
Well, and manifeftly lofes its fplendour at
his Deach. ~ For when I found that even
the warmth of an Affriction that lalted not
above a quarter of a minute, MNay, that of
my Body, ( whofe Conftitution you. know
i¢ none of the hotteft ) would make a ma-
nifelt change in the f{olideft of Stones a Di-
amoad, it feem'd not impofiible, that cer-
t4in0 warm and $zline. fteams iflning from
the Body of a living man,may by their plen-
1§ or paucity,: or by their peculiar Nature,
or by the total abfence of them, diverfifie
the Colour , and the fplendor of fo foft a
Stone a3 the Turquois. -And though 1 ade
pmir’d tofee,.that I know not how many
Mea otherwife Learned, fhould confidents
ly aleribe to Jewels fuch Virtues as feem
00 way competible to Inanimage Agents,
il- 10 any Corpareal cnes at all; yer as g
what is affirg’'d concerning she T urguoiss;
e iy & h 3 Ehanging_
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changing Colour, 1kaow oot well how to
rejett the Affirmation of (0 Learned (and
which in this cafe is much ‘more confidera-

ble) fo Judiciousa Lapi-

dary as Boetius de Boo! > h* The Narrative in
: y L o othe” Authors.. .own
who upon his OWn par= Lo, i his:  Ego

ticular'and repeated £x-  (fays he) fandfé af-

perience delivers {o me- frmare poffumme unam
aireo Annulo incliufam

perpetso geflare, cujus facultatem (Jigtmme eft) munguam [atis
admirari puui.  Geftaverat enim ante Trigimta annos Hifpa-
nus gquidem mon procul @ parernis &dibus habitans. It cum
vitd funftus effer, & ipfiks fuppellex (ut moris apud mos
éfty venum expafita effer, inier carera ettat Tureols expone—
batur. Verumnemo (lices complures. ea concurriffenr, wr eam
proprer Coloris Elegantiam , quam viva Domine habuerat
emerent) fibi empram wolurt ¥ priftinum enim nitorem (&
Colarem  prorfus amiferat , Wt porruy Malachites, gquam
Turcois videretur. Aderat twm temparis gemms habenas
defiderio etiam pavens {y fraver meus, gui aniea [apins gra=
tiam ¢s elegantiam ipfins widerant, mirabundi eam nunc
tameffe deformem, emit eam nibilominus pater, farifg; il
pretio, qua omnibus contemptui eral, ac pr&fentes non. eam
#ffe quam Hifpanis geftarat, arbitrarentwr,  Domum veverfus
Pater, qui tam turpem Gemmam geftare fibi indecoruin pura~
bat, eam mibi dono dar, inguiens 3. Quandoguidem, fili mi,
vilgi fama eft, Turcoidem, Ui faculrares fuas exercere poffit,
domo dari debere tibi eam devoves, ego accepram Gemmarnt
Sculptori trado, ut gentilitia mea infignia illi; quemagdmodume
fieri folet, in Fafpide Chalcedonia, aliifg; Ignobilioribus Gem-
mis, infculperet. Turpe enim exiftimabam, hujufmodi Gem-
md ornatis gratia, dum graiam nyflam baberer, wii. Paret
Sculptor redditque Gemmam, quam gefto pro annulo Signa~
torio. Vix per menfem geflaram, “redic rlli priftinus color, fed
ponita nitens propter Sculpruyram, ac ingqualem fuperficiem.
Miramur omnes gemmanm, atque id precipué quod color indies
pulchrior fievet, Id guid ob ervabam, munquam fere cam &

g depafuiy ita wt mime adbie eandem geftem,

Dd a morable
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morable  a.; Narrative of the Turquois’s
changiog Colous, that I cannot but think
it worth, . your Perufal, ¢fpecially fincea
much later and very Experienced Author,
LR Olaus Wornius, where:-he treats qf
wirming that Stone, Confirms it with this
mae: "TeMimony. Toprinis memorauduns
;gg?ag. exenplum guod Anfhelmus Boétins de
Jeipfovefert, tam mutati Caloris.quam

A cafie. prefervationis. Cui o ipfe band dif-
femile adferre poffenz, nifi ex Anfhelmo peri-
ut ghis putaret, liemember that L aw two
or-three years fince a Turgnois (‘worn in a
Ring) whereid there were fome. fmall {pots,
Which the Zirtuofo. whofe it-was affur'’d me
he had obfRrv'd to erow fometimes greater,
(6metimes lefs,. and to be fometimes inone
part.of the Stove, fometimesin anether.Atd
I'haVing ‘encouraged to make Pictures from
time to time of the Stone, and of the Sity-
ation of theclondy parts, that fo their Mo-
tion may be miore indifputable, ‘and better
obferved, he cimeto me sbaut the middle
of this very week, and affurd me that he
had, as [ with'd, made from time to time
ochemes or Pitares of the diflering parts
of the Stone whereby the feveral Res
moves and motiohs of the above mention-
ed Clouds ate) very manifeft s though the
e feem'd o him very occult 3 thefe Pie
£ Ay _ &urﬂ
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Ctures he has promis'd to fhow 'trie, and'js
very ready to put ‘the Stone it felf into my
hands. . ButtheRing having beén the othep
day cafually broken wpon his fibger , ‘unlefs
it can be taken'out, and fet apain without
any confiderable heat, he is loth to have
it medled with, for fear “its peculiarity
fhould be thereby deftroyed. And poflibly
his apprehenfion 'would ‘have been: ftrenp-
then'd, if 12had had opportunity .
to tell "him What s related by jo/<"
the Learned Wormins of an ac-
cuaintance of “his, that had a Nephritick
{tone, of whofe eminent Virtues he had
often Experience even in himfelf, and for
that caufe wore it {till about his Wrift 5
and yet going upon a time into a Bath of
fair Water only, wherein certain Herbs
had beenboyled,the Stone by being wetted
with this decoction, wasdepriv'd of all his
Virtue, whence Wormins takes Oceafionto
advertife the fick, to lay by fuch ftones
whenfoever they make ufe of a Bath.And we
might expect to find Turguois likewife,eafily
to be wrought upon in point of Colour, if
that were true, which the curious Awtonio
Neri, in his iogenious Arte Ve-
#rariateaches of it,namely, That ‘:;;“ [i"t';“”;'
Turquois's difcoloured and grown cap. 102,
white, will regain and acquire |
an




(410)
an excellent Colour, if you but keep them
two or three days at moft covered with Oyl
of fweet Almonds kept in a temperate heat
by warm afhes, I fay if it were true, becaufe
I doubt whether it be fo, and hayenot as
yet had opportupity to fatisfie my felf by
Tryals, becanfe I find by the confeffion of
the molft Skilful Perfons among sthom [ have
Jaid out for Turgwoifes , that the'true oges
are great rarities,though others be notatall
fo. And therefore I fhall now-‘only mind
you of one thing that you know as well as I,
namely, thatthe rare Stone which is called
Ocklus Mundi, if it be good in its Kind, will
have {o great a change made in its Texture
by being barely left a while in the Lan-
Euideﬁ of Liquors, common Waters, thag

om Opacous it will become Tranfparent,
and acquire a Luftre of which it will again
be deprived, without ufing any other Arg
or Violence, by leaving it a while in the
Air. And before experience had fatisfied
us of the truth of this, it feem’d as unlikely
that common Water or Air, fhould worl

fuch great changes in that Gem, asitnow -

feems that the Effluviums of a humane
Body fhould effett leffer changes in a Zue-
guois,efpecially if more fufceptible of them,
than other Stones of the fame kind. But

both my Watch and my Eyes tell me that
"tis
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‘tis now high time to think of going to
{leep, matters of this Nature, will be bet-
ter, as well as more eafily, clear'd by Con-
ference, than Writing. And therefore fince
I think you know me too well to make
it peedful for me to difclaim Credulity,
notwith{tanding my having entertain’d you
with all thefe Extravagancies; for you
koow well, how wide a difference I am
wont to put betwixt things that barely 74y
be, apd thipgs that ere, and between thofe
Relatiops that are but not unworthy to
be inquir'd into, and thofe that are not
worthy to be altually believed 5 without
making Apologies for my Ravings, I fhall
readily comply with the drowfinels that
calls upon me to releafe You, and the ra-
ther , becaufe Monfieur Zulicherz being
concern'd in your defire to know the few
things I have obferved about the fhining

- Stone, To entertain thofe with Sufpicions

that are accuftomed not to acquiefce but in
Demonftrations, werea thing that cannot
be looked upon as other than very improper

by,
eIR,

Tour woft Affectionate
and
ﬂgﬁ Fd#éﬁif Servant,

R. BOYLE,
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OE ERV T] N and,read !E:;'nrc thqf—fhny;l
S ATIONS. Socicty, (the Day follow-
"Made this *127, of ing ) 0, 28.1663.

O&ober 1663_ about  7be Stone it felf being toy

Z p be (bown to the Rayal So=

Mr. Cfl_j tom's Dia- ciety, when the Obfervations)

mond. were delivered, [ was wil-

ling (" being in bafte.) ro

; , omst the Defeription’ of &,

which is in fbort, That it was a Flat or Table Diamind,, of

ﬂ'ﬁ'l:'li'fﬂ h!?l"ﬂf P.ﬂrfﬂf dan fﬂ{'b in IL’HE;,E}' ;"m’ ﬁm‘f!‘bﬂl‘ ffﬁ[ j.'l_

breadth, that it was a Dull Stone, and of a very bad Watery

having inthe Day timewery little of theVividnefs of even ordi-

nary Diamonds, and being Blemifbed with a whitifh Cloud about
the middle of 1t, which covered near a third part of the Srone,

Eing look'd oninthe Day time, Haff made
though in'a'Bed, whofe' Cur- ™ freet

- to take no=
tains were carefullydrawn, Tcould _tice tha

not difcern it to Shine at all,though % i
well Rubb’d.but about a little after fume Mor-

Sun-fer, whillt the Twilight yet ning, the
lafted, Nay, this Morning a pretty f; pr:';
while after Sun-rifing, (butbéfore clar® e-
I'had beenabroadin the morefreely E";"f,',;a;'

inlightned ‘Air 'of the Chamber) 1 the™ Dia-

" could upona light'Affriftion eafily Eﬁg“

perceive the Stone to Shiné. ¥ ‘Micro:

. | ; rfﬁPE,‘f!J‘ﬂt
I amight try whether by that Magnifying Glafs any thing of pecit-
liar could be difcerned in thg Texture of. the Stone, and efpectally
of the whitifh Cloud thit poffeft a good part of it. Bur for® all nty
atiention Leonld nar difeover any peculiarity warth mentionng,

Sccondly,
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. Secondly, The Candles bting removed, |
could not in a Dark place difcern the Stone
tohaveany Light;when [ looked on it,with-
out having Rubb'dor otberwife prepar'd it/

Thirdly, By two White Pibbles though

Hard Rubb’d one againft another.nor by the
long and vehement Affriction of Reck Cry-
ftal againft 4 picce of Red cloath,.ner yet
by Rubbingtwo Diamonds fet in Ring, ask
had Rubb'd this Stone; Fcounld produce any
fenfible degree’of Eight. "~ "

. Fourthly, ‘I found this Diamood hard e«
riough, not only to enable me to Write rea-
dily with it upon Glafs, but to Grave on
Rock €ryftal i felf. p: N

"i L7 Fifthly,} foustid thisto have like
Ve it othen Diamonds;an Eleétrical fa-
E-d’;u like ~cudty: .

moer, ' ;

Fer, and other Concretes that are nored to do fo 5 But its atira-
dlive power feem'd inferier tatheirs. :

. Sixthly,Being;rubb’d wvpon my Cloaths,2s
is ufual fortheexciting of Amber,Wax,and
other Eletrical Bodies, it did‘in the BPark
manifeftly (hine like Rootten Wood, or the
Scales of Whitings,or other putrified Fifb. ,

: Seventhly, But this Confpicuoufpefs was
Fainter than that of the Scales, arid Slabbes
(if I may focallit) of Whitings,and much

Fainter than the Lightof a Glow-wormyby

 whieh
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which I have been fometimes able to Read
athort Word, whereas after an ordinary
AffriCtion of this Diamond [ . wasnot able to
difcern diftioétly by the Light of it any of
the neare(t Bodies : And this Glimmenj
alfo did very manifeftly and confiderabl
Decay prelently upon the ceafing of the

Affrition , though the Stone continued
Vifible fome while after. EEPIE™

Eighthly, But if ic were Rubb'd upona
convenient Body for a pretty while, and
Briskly enough, I foundthe Light would
be for flome moments much more confide-
rable, almoft like the Light of a Glow-
worm, infomuch after I ceafed Rubbing, 1
could with the Chafd (tone exhibit a little
buminous Circle, like that, but pot fo
bright as that which Children make
movinga ftick Fir'd at the end, and in this
cale it would continue Vifible about feven

or cipht timesas long as | had been in Rub-
bing it.

Niothly , I found that holding
it a .while near the Flame of a.
Candle, (from which yet I was
careful to avert my Eyes) and

more than put it into a nabed Fire; For fear tob Vislent @
Heat (“which bas beén obferved to [poil many orher precions
Stones ) [houldvitiate and impair & Fewel, that was but boys

rowed, and was (uppsfed 4o be the only ane of irs Kind,

being
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Being immediately removed-ifito the Dark,
it difclofed fome;faint Glimmering, but1ns
fericur tothar,] itowas, Wont to acquite by
Rubbing. Andafiérward’ holding itneara
Fitechat;had but litde Flame, | I found the
Stone to be rather: lefs than more exocited;
¢hian it hadbeen by the Gandigs. 62
t .« Tenthly, 1ikewife indeaydnredeo make
it Shine, by holding it apretcy whilédn 'a
very DarKplace,over a thickipiece ofilron,
that was/ well Heated, but not tothat/De-
gree as to be-Vifibly fo.1  And though at
length -1 found, that by this way allo, ithe
Stone acquired fpme Glimmering, yet it was
lefs than by either of the dther waysabov
atrention’ds 107] 209
Eleventhlyy.d) al{d (brenght it to’ fome
kind of Glimimeribg | Light ;. by taking f¢
into Bed: with ~me}: and holding it a good
while vpon-a'Warm part:of my Naked
Body. | ' '
Twelfthly , Tofatisfie my felf, whether
the-Motion introducedamto th= Stone did
generate xlie bight upon the:account of its
‘producing:Heav there ;| ¥ beld | it pear the
Flame ofra‘Céndle; tilkiocwas qualifyd to
‘fhin¢ pretty well in the Dark, and then
immediately. Lapplyd a {lender:Hair to.try
whether it would attract'it, ‘but found not
that it did ‘fo's though'if it were made to
gl fhine
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fline by Rubbing, ‘it was as I formerly
noted EleCtrical. - And for further Confir-
mation, though I once purpofely Kept it
{o near the hot Iron T juft now mention’d;
as to make it {enfibly Watm, yer it {hin'd
more Dimly than it had done by Affrition
or the Flame of a Candle, though by 'both
thofe ways it had not acquir'd any warmth
that wasfenfible, e

- Thirteenthly, having purpofely rubb'd it
upon feveral Bodies differing astoColour,
and as to Texture, there feem'd to be {bme
little Difpariry io the excitation (if I may fo
call it ) ‘of Light. tpon White and Red
Cloathsit feemvd to fucceed beft, efpecial-
Iy in comparifon of Black ones.

Fourteenthly, But to try what it would
dorubb’d upon Bodiésmore hard, and lefs
apt to yield Heat upon' a light AffriGion,
‘than Cloath , Ifirft rubb'd it upon a white
wooden Box, by which it was excited, and
‘afterwards upon a piece ‘of purely Glazed
‘Earth, which feemd during the Attrition
‘to makeit fhine better thanany of the other
Bodies had done, without excepting  the
- White ones,; which Iadd; left the Effe@®
‘fhould be wholly afcrib'd to the difpofition
- White Bodies are wontto haveto Reflect
much Lighe; i

E e Fifteenthly,
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xv. We  Fifteenthly , Having well ex-

ﬁﬁﬂ?s, cited the Stone, Inimbly plung'd

asfoonas it under Water, that I had pro-
we batd  ided for that purpofe, and pes-
excited it gpis e 1 oy

under i~ ceiv'd it to Shine whilft it was be-
goors of fe- peath the Surface of that Liquor,

::}.:;fr{T:} and this [ did divers times. bBut

Wine, 0y, when I endeavour'd to prnducea
52':",“:3”;;'. Light by rubbing it upon - the

prefed, an  lately mentioned Cover of the

Acid Spirity . .
e ,,PI”_ Box, the Stoneand it being both

member an_ held beneath the Surface of the I

Alcalizare Water, I did not well fatisfie my
Saslutten,

and fomd  1€1f in the Event of the Trial
not any of But this I found, if I :took the

thofe vari- o, )
anir Ligurs  Stone out, and Rubb’d it upon a

1o deflroyits  piece of Cloath, it would pot as

shinne o elfeit was wonr to do, prefently

ed to be rubb’'d manifeftly: much |
longer before the defired Eficét
was found.

nﬁ:};ﬁ;' Sixieenthly, Iallo try’d feweral

by this 05- - times, that by coveriog iv-with my
ﬁ:rtmrfun, ! i
vhat awarm Liguar would not ‘extingmifl Light inthe Diamond,
1 thought fit ¢ try, whether by reafonaf its warngh it wauld not
excite i, and divers timas d found, that if it yperg keépt therein,
vill the Waterhad leifuve td camhiunicare Jome of s Heat to. gty
11 would often (bine as foor as it was vaken out, dnd probably we
[bould have feen it Shine move, whilft it was inthe Water, if
fome degree of Opacity which heated Water isvoant to acquire,
upon the fcore of the Numerous little Bubbles generated in ity had
nit kept us from difcerning the Luftve of the Stone.

acquire a Luminoufnefs;but need- f

==
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warm Spittle (haviog no warm Water at
hand ) it did not lofe his Light.

Seventeenthly, Finding that by Rubbing
the Stone with the Flat fide downwards, I
did by reafon of the Opacity of the Ring,
and the fudden Decay of Light upon the
ceafing of the Attrition, probably lofe the
fight of the Stones greateft Vividnefs ;5 and
fuppofing that the Commotion made in
one part of the Stone will be eafily propa-
gated all over, I fomerimes held the picce
of Cloath upon which I rubbed it, fo,
that ooc fide of the Stone was expofed to
my Eye, whillt T was rubbing the other,
whereby it appeared more Vivid than for-
merly, and to make Luminous Tralts by
its Motions to and fro. Aond fometimes
holding the Stone upwards, I rubbed its
Broad fide with a fine {thooth piece of
Tranfparent Horn, by which means the
Light through that Diaphanous Subftance,
did whilft I was actually rubbing the Stone,
appear lo Brisk, that {ometimes and in fome
places it feem’d to have little Sparks of
Fire.

Eighteenthly, I took allo a piece of flat
Blew Glafs, and having rubbed the Dia-
mond well upon a Cloath, and nimbly
clapt the Glafs upon it, to try whether in
cafe the Light could pierce it, it would by

Ee 2 appear-
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appearing Green, or of fome other Coloug
than Blew, affift. me to guels whether it
fclt were fincere or no. But finding the
Glafs imperviousto fo faint a Light, I then
thought it fit to try whether that hard Bo-
dies wonld not by Attrition increafe the
Diamonds Light {0 as to become
trable thereby; and accordingly when I
rubb'd the Glafs briskly upon the Stone, I
found the Light tobe Confpicuous enough,
and fomewhat Dy’d ia its paflage, bur
found it not eafieto give a Name to the Co-
Tour it exhibited.

~Laltly, To comply with the Sufpition I
bad upon the whole Matter, that the chief
manikeft Change wrought in the Stone, was
by Compreffion of its parts,rather than In-
calefcence , I topk a piece of white Tile
well Glaz'd, and if I prefs'd the Stone hard
againltit, it fcem’d though I did not rub it
to and fro, to fhine at the Sides: And
howeyer it did both very manifeftly and
vigoroufly Shine, if whillt I fo prefsd ic,
I m6v’d it apy way upon the Surface of the

Tile, thoughl did not make it drawa Line .

of above a.quarter of an [och long,or there-
abouts.  And though I made it not move
to and fro, but only from one end of the
fbort Line to the other, without any return
pr Lateral mation, Nay, after it had I:;,_:e_u
.. : . often

pene=
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often rubb'd, and fufferd tolofe jts Light
again, not only it feem'd more eafie to be
excited than at the beginning of the Night ;
bat if I did prefs hard upon it with my Fine

ger, atthe very inftant that I drew it briskly
off, it would difclofe a very Vivid but ex-

ceeding fhort Liv'd Splendour , not to call
it alittle Corufcation. * So thae % Iaf

a Carteftan would fcarce fcrupleto Mbﬂ.,:;,:"
think he had found in this Stone my [felf of

no flight Confirmation of his Inge- me:ﬁgf:n

nious Malters Hypothefis, touching which pro-
the Generation of Light in Sub- ﬂ?ﬁﬁd’?ﬁ
lunary Bodies, not fenfibly Hot. fe&t borh

Jooner and
better.  For holding betwixt my Fingers a Steel Bodkin, near

the Lower part of it , 1 prefe’d the point bard againft the Sur-
face of the Diamond , and much more if T flruck the point
againft it, the Coruftation would be extreamly fudden, and
very Vivid , though wery Vanifbing too, and this way which
commanly such [urpris’d and pleas’d the SpeSators, feem'd far
more proper than the other ; to fbow that preflire alone , if for-
cible enough , though ir were fo fudden and fbort , that it could
- nat well be (uppos’d to give the Stone any rthing near a [enfible

degree of Warmth, asmay be fufpefted of Rubbing, yet *iis fuffi-
cent to generate avery Vivid Light,
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A Poftfcript.

Annexed fome Hours after the
Obfervations were Written.

SD many particulars taken no-
wa:;: t:ﬁ;" tice of in ome Night, may
precious make this Stonc appear a kind of

Stones as P
<yl Prodigie, and the ratber, becaufe

Rubies, $a- Paving try'd as I formerly noted,
phires , and- mot only a fine Artificial Cryftal,

Enu:‘;;ﬂgi ﬁ-; and fome alfo that #s Natural,

anyofthemto but a Ruby and two Diamonds,
Shine except 7 did mot find that any of thefe

fome Dia- r " ; {
monds, and  difclos’d the like Glimmering of
of thele we ,

were notupon fo little pratice, able to forestell before hand,
which would be brought to Shine, and which would not 5
For feveral very good Diamonds either would not shine
ar all, or much lefs than others that were far inferior to
them. And yet thofe Ingenious Men are miftaken, that
think a Diamond muft be foul and cloudy, as Mr. Claytons
was, to be fit for Shining ; for as we could bring fome fuch
to afford a Glimmering Light, {6 with fome clear and
excellent Diamonds; we could do the like. But none of
thefe many that we try’d of all Kinds, were equal to the
Diamond on which the Obfervations were made, not onl
confidering the degree of Light it afforded, butthe eafineis
wherewith it was excited, and the Comparatively great dus

ration of its Shining,
Lights
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Light s yet after all, perceiving by the Hard-
nefs, and the Teftimony of a skilful Gold-

[fmith , that this was rather a4 Natural than

Artificial Stomes for fear left there might be
Jome difference in the way of Setting, or in the

[fhapeof the Diamonds I made ufe of, meither

of which was like this, a flat Table-fione , I
thought fit to make a farther Tryal of my own
Diamonds, by [uch a brisk and affsduons Af-
Jriikion as might make amends for the Difad-
vantages above-mentioned, in cafe they were
the canfe of the unfuccefsfulnefs of the former
Attemnpts : And accordingly 1found, that by
this way I conld eafily bring a Diamond I wore
on my Finger to difclofe a Light, that was fen-
Jible enough, and continued fo though I cover'd
it withSpittle,and us’d fomse other Trials about
it.  And thiswill much leffen the wonder of
all the formerly memtion’d Obfervations, by
Jhewing that the properties that are [o firange
are mot peculiar toone Diamond , but may be
Jound inotkers alfo, and perbapsin divers o-
ther hard and Diaphanous Stomes. Tet I hope
that what this Difcovery takes away from the
Wonder of thefe Obfervations, it will add te
the Infiructivenefi of them, by affording pree-
mant Hints, towards the Invefligation of the
Nature of Light.













