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THE

P R E F A C

d-ising in convenient pla"
ces of the soHorsing 7 rear
tipj mention d the CMo'
tives, that indue d me t°
Trite it, and the Scope I
proposed to my sets in it$
/ think it superfluous to

entertain the Reader now, with what he mil
meet with hereafter. And I should judge it
needless, to trouble others± or ffly self, with any
thing of Preface : were it not that I canscarce
doubts but this Book willfall into the hands of
some Readers, who being unacquainted with
the difficulty of attempts of this nature, will
think it strange that I should publish any
thing-about Colours, without a particular The¬
ory of them. But I dare expest that Intelligent
and Equitable Readers will consider on my be-
half: That the professed Design of this Trea¬
tise is to deliver things ra her Historical than

A Do#



The Preface.

Dogmatical., m4 consequently if I have ad¬
ded divers neve speculative (onfideralions and
hints, which perhaps may aford no despicable
Ajjlfiance towards theframing of a solid and
comprehensive Hypothesis, / have done at
least as much as 1 promisedor as the nature of
my Undertaking exacted. But another thing
there is, which if it should be objeBcd, I fear
Ift:ould not be able so easily to answer it, and
that is ; That in thesoblowing treatise ( espe¬
cially in the Thirdpart of it ) the Experiments
might have been better Mdrjhaffd, and some
ofthem deliverd in fiwer words. For / mufi
cohftfs i hat this Eftay was written to a private.
Friend, and that too, by snatches, at several
times, and places, and ( after my manner ) in
loose sheets, ofwhich I oftentimes had 'not all by
me that / had already written, when J was
writing more, so that it needs be no wonder if
all the Experiments be not rangd to the befi
Advantage, and ifsome conneBionS and con¬
secutions oftl em might easily have been mend¬
ed, Especially since having carelefly laid by
the loose Papers.^ forseveralyears after they
were writtenwhen I came to put them together
to dispatch them to the Tress, I found some of
those I reckon d upon, to be very unseasonably
wanting. And to make any great change in
the order of the reft, was more than the Prin¬
ters importunity, and that3 of my own avo¬

cations



The Preface.
avocations ( and perhaps also considerablersol-
licitations ) wouldpermit. But though some
few preambles of the particular Experiments
might have ( perchance ) been spar d, or
shorten d, if I had had all my Papers under my
View at once; set in the moft of those Introdu-
ffiory paj]ages j the Reader will ( I hope) find
hintsy or Advertisements, as well as 't ransi¬
tions. If I sometimes seem to rnfiti long upon
the circumstances of a fryall, I hope I shall be
easily excused by those that both know, how nice
divers experiments of Colours are,andconsider,
that I was not barely to relate them, but so as to
teach a young Gentleman to make them. And if
I was notsollicitow, to make a nicer division of
the whole Treatise,than into three partsywhereof
the One contains some Considerations about Co¬
lours in general. The Other exhibits a speci¬
men of an Account of particular Colours, Ex¬
emplified in whiteness and Blackness. And
the Third promiscuous Experiments about the
remaining Colours ( especially Red) in order
to a Theory ofthem. If I say, I contented my
selfwith this eafie Division ofmy Discou?se, it
was perhaps because I didnot think itso neces¬

sary to be Curious about the Method or Contri¬
vance of a Treatise, wherein I do not pretend,
to present my Reader with a compleat Eabrick,
or so much as Modell; but only to bring in
Materials proper for the BuildingAnd if I

did
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did not well know how Ingemorn the Curiosity
and Civility of Friends wakes them5 to per-
fwade Men by specious allegations, to gratise
their desires; / should have been made to be¬
lieve by persons very well qualify d to judge of
matters of this nature3 that the following Ex¬
periments will not need the addition of accurate
Method and: speculative Notions, to procure
M-cceptancef'orthe 7 real ise that contains them:
For it hath been represented^ That in most of
them)as the Novelty will make them surpri¬
zing^ and the Quickness ofperformance-) keep
themfrom being tediow ; so the sensible chan¬
ges) that are ejfeBedby them, are so manifest)
so greatsfwdso sudden) that scarce any will be %
displeased to see them, and those that are tiny
thing Curiom.mil farce be able to see thcmt
without finding themselves excited, to make
Reflexions upon 7 hem. Rut though with me3
who love to measure Physical things by their
.IIs e3 not th&r. str^ngenels, sr prcttiness, the
partiality of others prevails not i o make me over
value thesey or look upon them in themselves, as
other than Trifles : Yet I consfS) that ever
since I did divers years ago fewsome of them
to a Learned Company of Virtuosi • so many
•persons of differing Condilions^andevn SexeS)
have been Curtout tofee them, and pie-, fd not to
Pifide them, that 7 cannot Despair, but that
by complying with those that urge the Publica-
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ion of tbeWy / may both gratifie and excite
the Curionsy and lay perhaps a Foundation
whereon either others or my self may in time
superftruH asubstantial Theory ofColours.. And
if Aristotle, after his Master Plato, have
rightly olfervd Admiration to be the Parent
os Philosophy, the wonder,fme of these tri¬
fles have been wont to produce in all forts of
Beholders, and the access they have some¬
times gaind eiin to the Closets of Ladies,
seem to premise, that since the subject is
so pleasing, that the Speculation appears as
Delightstill as Difficult, such ease and recrea¬
tive Experiments,which require but little time,
or charge, or trouble in the making, and when
made aresensible and surprising enough, may
contribute more than others, ( far more impor¬
tant but as much more difficult ) to recommend
those parts of Learning ( ChymiBry' and Cor¬
puscular Philosophy ) by which they have been
produed, and to which they give Testimony
evn to such kind ofpersons, as value a pretty
Trick more than a true Notion, and would

scarce admit Philosophy, if it approach'd them
in another Dress : without the strangeness or
endearments of pleasantness to recommend it.
I know that 1 do but ill consult my own Advan¬
tage in the consenting to the Publication of the

following Treatise: For these things, which,
whilst men knew not how they were perform d,

appear d



The Preface* 1

appear dso jlrange^ will, when the way -cfma*
king them, and Me Grounds on which I de-
vis'dtlem , j):all he Tublick , quickly lose
all that their being Rarityes, and thew be¬
ing thought Mysteries3 contributed' tore-
corMmend them. But 'tie fitter for Mounte-
bancks than.Naturalis to desire to have their
discoverys rather admi-rd than underfood 3.
andfor my part I had much rather deserve the
thanks ofthe Ingenious,than-enjoy the applause
of the Ignorant. And ifI can so farr contfin %
lute to the discovery of the nature of Colours.
OS to help the Curtow to it, I shall have reach'd
my End , and fav d my self some Labour
which else I.may chance be tempted to undergo
in prosecuting that fused, and adding to this
Treatise5 which I ti. erefore call a History , be¬
cause it chiefly contains matters of fad, and
which History the 7 it le declares me to look upon
but as Begun: Because though that above a
hundred, not to say a hundred and, sfiy
Experiments, (some fase, and others inter--
woven among[I the discourses themselves) may
suffice to give ^Beginning to a Hidory not
hitherto, that I know, begun by any ; yet the
subjed is so fruitsall, andso worthy,that these
that ave Curious of these Matters will le farr
wore wanting to theWffives than I can pfped,
if what 1 now publish prove any more than a
Beginning. For, as / hope my End avours

may
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may afford them some a jjistance towards this
porky so those Endeavours aremuch too f/tfl-
mjtid ta give them any discouragement, as if
there were littk left for others, to do towat ds the
History of Colours,

For ( firft ) I have keen willing to leave un-
mention d the most part of those Phenomena of
Coloursy that Nature presents us of her own ac¬
cord y (that iSy without keihg guidedor over-
ruld fay man ) such as the different Cohms that
feveralforts ofFruites pass through before they
areperfectly ripey andthofe that appear upon the
fading offlowers and leavesy a'nd, tie putrifaUt-
OM.{and itsseveral degrees) ofJruitSy&c. toge¬
ther with a thousand other obvious instances of
the changes of calours,Nor have 1 much medled
with these familiar Phœ/.omena wherein man is
net an Idle fpe&ator 'y such as the Greenness
produced bysalt in Beefmuch powder dy and the
Redness produced in the ft:ells of Lobftets upon
the boylingof> hose:ftfh.es,; For I was willing to
leave the gathering * of Observations to those
that have not the. Opportunity to make Expe¬
riments. And for the fame ReafonSy among
others , I did pujpofly omit the Lucriferous
practise of Trades-men about colours; as the
ways ofmaking - Pig ments y of B leanching waxy
ofdying Scarlety &c. though to divers ofthem
I be not a Trangery and offeme I have myself
made TryalI.

Next
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Next 11 didpurposely pass by dillerS Experi¬

ments ofother Writers that I had made Try.all of
( and that not without regifiring some of their
Events') unless I couldsome way or other im¬
prove them, because I wanted leasure to insert
them3 and had thoughts ofprosecuting the work
once begun of laying together those I had exa¬
mined by themselves in cafe ofmy not being pre¬
ventedby others diligence.So that there remains
not a little3 among the things that are already
published3 to imploy those that have a mind
to exercise themselves in repeating and exa¬
mining them. And I will not undertake, that
none of the things deliver d, evn in this
? reat ifei though never so faithfully set down,
may not prove to be thus farrof this Sort, as to
afford the Curioussomewhat to add about them.
For / remember that I have somewhere in the
Book itself acknowledged^ that having written
it bysnatches,partly in the Commtfey^andpartly
at unseasonable times of theyearjphen the Want
offit Instruments0 and of a competent variety
of flowers, salts^ Pigmens , and other mate¬
rials made me leavesome ofthe following Ex¬
periments 3 ( efpecialy thofi about Emphatical
Colou s) far more unfinished than they should;
have been , if it had been as cafie for me to
foppI'Y what was wanting to compleat them,
as to discern. Thirdly to avoyd discourag¬
ing theyoung Gentleman I call Pyrophilwpwhom
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the less Familiar , and more Laborious ope¬
rations of Chymittry would probably haze
frighted, Ipurposely dtclin din what I writ
to htm z ' the setting down any Number ofsuch
(bymicall Experiments, as, by being very ela¬
borate or tedious , would either require much
skill, or exercise his patience. rind yet that
this fort tf Experiments is exceedingly
Numerous, and* might more than a little in-
rich the History of Colours, those that are
vers'd in Chymical processes, will, Ipresume,
easily allow me.

And ( Lastly) for as much as I have occa¬
sion more than once in my several Writings to
treat either porpofely or incidentally of matters
relating to Colours; 1 did not, perhaps , con-
ce 'ive my selfobhg'd,to deliver in one Treatis?
all that / wouldsay concerning that subjefi.

But to conclude, by summing up what I
would say concerning what 1 have and what
1 have not done, in the following Papers; I
shall not ( on the one side ) deny, that con¬
sidering that I pretended not to write an ac¬
curate Treatise of Colours, but an Occasi¬
onal Ejjay to acquaint a private firienfl with
what then occurrd to me of the things I had
thought or try'd concerning^ them; Imight
presume 1 did enough for once, if / did clearly
and faithfully set down , though not all the
Experiments 1 could, yet at leahh such a
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variety of them, that an attentive Reader that
shall consider the Grounds on which they havebeen made, and. the hints that are purposely
(though difperfedly ) couched in them , may
easily compound .them, and otherwise varythem^ so as very much to increase their Num¬
ber. And yet ( on the \ ochcr fide ) I am so
sensible both as how much I have, either out
of necessity or. choice, left undone, and of the
frtiitfusnefs of the subject, / have begun tohandle ; that though / had performedfar morethen sis like many Readers will judge shave,I should, yet be. very fr.ee to'let them apply to
my Attempts that of imtc^ where havingspekenofthe Study ofNatures Myjleries, and
Particular!y of tfe Cause of Earth-Quakes, he

subjoins. Nuliares consummate elt dum in-
cipit. N'ec in hac tantum reomnium max-

f Annas i *ma ac wv6!utMma3 in qua etiam
Seneca:-* xt^vinultum actum erit) omnis
^atur. setas3. quod agat invenict; fed in

a^° Negation longe semper
a perfectofuerePrincipia.

The
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READ E K.

Friendly Reader,
Ere is presented to thy view one
of the Abstrusest as well as the
Gentilest Subjects of Natural
Philosophy , the Experiment-

all Hijiory of Colours ; which though the
Noble Author be pleased to think but Be-

i C«yct I must take leave to say, that I
think it so well begun, that the work is
more than half dispatcht. Concerning
which I cannot but give this advertisement
to the Reader, that I have heard the
Author express himself, that it would not
surprise him, if it should happen to be ob¬
jected, that some of these Experiments
have been already publifed, partly by
Chymists, and partly by two or three very
fresh Writers upon other Subjects. And
though the number of these Experiments
be but very small, and though they be none

t of the considerables! , yet it may on this
occasion be further represented, that it is

|. easie for our Author to name several men,
( of whose number lean truly name.my

self
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self ) who remember either their having
seen him make , or their having redd , his
Accounts of the Experiments delivered in
the following Tract several years since ,
and long before the publication of the
Books, wherein they are mentioned. Nay
in divers passages ( where he could do it
without any great inconvenience ) he hath
struck out Experiments, which he had
tryed many years ago,because he since found
them divulged by persons from whom he had
not the least hint of them 5 which yet is not
touched , with design to reflect upon any
Ingenious Man, as if he were a Plagiary :
For, .though our Generous Author were
not reserved enough in shewing his Ex¬
periments to thole that expressed a Curi¬
osity to fee them ( amongst whom a very
Learned Mdn hath been pleased publick-
3y to acknowledge it several years ago * 5
» He ih.it de- yet the fame thing may be

fires mon in- weIl enough lighted on by per-
(lances of tlvs f i i ■ t " "V
\m aid mat. '0nS that kn0W NVlKlNA Ot One
ter, that according to this dottrine may much help the Theory
of colours, and particularly th" force both of Sulphureous aitvolatile, as likewise of JLlcaligate and ^Acid Salts, and inwhat particulars, Colours lively depend. Mt in their causation
from any Salt at all, may beg his information from <5W. Boyle,who hath some while since honoured me with the fight ofhis pa¬
pers concerning this pribjeff , containing many excellent experi¬
ments,m idiby him for the Elucidation of this do5Hrine,&c. Dr,R. Sharrock in his ingenious and usefull History of the Vro-pagation and improvement of Vegetables, published in the years
iS6q- Another
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another. And especially Chymical Labora¬
tories may many times afford the fame Phe¬
nomenon about Colours to several persons ar
the fame or differing times. And as for the
few Phenomena mentioned in the fame Chy-
mical writers , as well as in the following
Treatife,our Author hath given an account)
why he did not decline rejecting them,in the
Anotations upon the 47th Experiment of the
third part. Not here to mention, what he
elsewhere faith, to shew what use may be
Justifiably made of Eperiments not or his
own deviling by a writer of Natural Histo¬
ry, if, what he employes of others mens, be
well examined or verified by himself.

In the mean time, this Treatise is such,
that there needs no other invitation to per¬
use it, but that tis composed by one of the
Deepest & Most indefatigable searchers of
Nature,which,! think the World,as far as I
know it, affords. For mine own part, I feel
a secret Joy within me,to see such beginings
upon such Themes, it being demonstratively
true, Mata facihus rr. overt^ which cause th
me to entertain strong hopes, that this
illustrious Virtuoso and Restless Inquirer
WO Nature's Secrets will not stop here,
outgo ;0ti and; prosper in the Disquisition
of the other principal C olours, Green^
KM and Teflon The Reasoning faculty set

once
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once a stoat , will be carried on, and that
with ease, especially , when the producti¬
ons thereof meet, as they do here, with so
greedy an Entertainment at home and a
broad. I am confident, that the ROTAL
SOCIETY, lately constituted by his MOST
EXCELLENT MAJES / T for improving
Natural knowledge, will Judge it their in
terest to exhort our Author to the prosecu¬
tion os this Argument, considering, how
much it is their design and business to ac¬
cumulate a good stock ofsuch accurate Ob¬
servations and Experiments , as may
afford them and their Ofspring genuine

, Matter to raise a Masculine Philosophy up¬
on , whereby the Mind os Man may be
trnobied with the Knowledge of solid
Truths , and the Life of Man benefited
with ampler accommodations, than it hath
been hitherto. .

Our Great Author, one of the Pillars of
that Illustrious Corporation, is constant¬
ly furnishing large Symbolds to this
work, and is now kiln, as you fee, up¬
on so comprehensive and important a
theme , as will, if insisted on and com-
pleated^ pfotfe one of the considerablest
peeces of that structure. To which, if he
shall please to add his Treatise of Heat
and Flame s as he is ready to publish his

Expert-
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Experimental Accounts of Cold^ I esteem3
the World will be obliged to Him for
having (hewed them both the Right and
Lift Hand of Nature, and the Operations
thereof;

The considering Reader will by this
vCry Treatise see abundant cause to foUicit
the Author for more ; sure I am, that of
whatever of the Productions of his Ingeny
comes into Porem parts ( where I am hap¬
py in the acquaintance ofmany intelligent
friends) is highly valuedy And to my
knowledge j there are those among the
French^ that have lately begun to learn
English 3 on purpose to enable themselves
to read his Books , being impatient of
their Traduction into Latin. If I durst
fay all, I know of the E logics received by
me from abroad concerning Him, I should
perhaps make this Preamble too prolix,
and certainly offend the modesty of our
Author.

Wherefore I shall leave this; and con¬
clude with desiring the Reader, that if
he meet with other faults besides those,
that the Errata take notice of (as I be¬
lieve he may) he will please to Consider
both the weakness of the Authors eyes ,

fof not reviewing, and the manifold > Avo-
i cations
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cations of the Publisher for not doing his
part; whotaketh his leave with inviting
those 3 that have also considered this Nice
subject experimentally, to follow the Ex¬
ample, of our Noble Author, and im¬
part such and the lik6 performances to
the now very inquisitive world. Fare¬
well,

H, O,

THE
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CONTENTS.

CHAP. Ii

THe Author [hews the Reason , first of hisWriting on this Subjctt ( l.) Next of his
present manner of Handling it> and why he partly
declines a Methodical way ( 2.) and why he has
partly, made use of it in the History of VVnicfeness
and Blackness. (3.)

Chap. 2. Some general Considerations arepre-
mis'd , first of the Insignificancy of the Observa¬
tion of Cflours in many Bodies (4,5.) and the
Importance of it in others ( 5. ) as particularly
in the Tempering of Steel ( 6,^,8. ) The rea<*
jfjgn why other particular Instances are in that plade
omitted ( p. ) A nicesttry difiinBion -about Co¬
lour premi/d ( 10, il. ) That Colour is not Inhe¬
rent in the Objeft (it.) prov'd fir& by the
Phantasms of Colours to Dreaming tfien9 and L u-
naticks • Secondly by the sensation or apparition of
Light upon a Blow given the Eye er the Distemper

5 i
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of the Brain from internal Vapours ( 12. ) The
Author recites a particular Instance in himself;
an 1 her that hapnd to an Excellent Person related
to him ( 13. ) and a third told him by an Inge¬
nious Physician (14, 15. ) Thirdly , from the
change of Colours made by the Sensory Disassembled
(15,16.) Some Instances of this are related by
the Author, obfrrv'd in himft'If ( 16,17.) others
told him by a Lady of known Veracity (18.) And
others told him by a very Eminent Alan ( 19.)
But the firange Infiances afforded by such as are
Bit by the Tarantula are omitted, as more properly
delivered in another place. ( 20.)

Chap. z. That the Colour of Bodies depends
chiefly on the disposition of the Superficial parts,
and partly upon the Vdriety of the Texture of the
Objell ( 21. ) The former of these are confirm'd
byseveral Persons ( 22. ) and two Instancesy the
first of the Steel mentiond before, the second of
melted Lead (23, 24. ) of which lafi several
Observables are noted (25.) A third Inftance
is added of the Poroufne[s of the appearing smooth
Surface of Cork ( 26, 27. ) And that the fame
kind of Porousness may be also in the other Colour d
Bodies; And of what kind of Figures, the Super¬
ficial reflecting Particles of them may be ( 28. )
and ofwhat Bulks} and clo/enefs ofPosition ( 29. )
How much these may conduce to the Generation of
Colour infianc'din the Whiteness of Froth 5 and
in the mixtures of Dry colour d Powders ( Zv.)
A further explication of the Variety that may be
tn the Superficialparts of Colour'd Bodies 3 that
may cause that Effe&3 by an example drawn from
the Surface of the Earth ( z t.) An Apologyfor
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that gross Comparison ( 32.) That the appear¬
ances of the Superficial asperities may be Varled
from theposition of the Eye, and several Instances
given of such appearances ( 33, 34, 3 5.) That
the appearance of the Superficial particles may
be Var1 ed alsofy their Motion, confirmed by an
Instance of the smoaksng Liquor (35.) espe¬
cially If the Superficial parts be of such a Nature
as to appear divers in several Postures, explain d
by the variety of Colours exhibited by the shaken
Leaves of some Plants (36.) and by change¬
able Taffities (37, 38, 39.) The Authors wish
that the Variety of Colours m Mother of Pearl
■were examlnd with a Microscope ( 4©. ) And
his Conjectures, that possibly good Microscopes
might discover those Superficial inequalities to be
Real, which we now only imagine■, with his reasons
drawn partly from the Discoveries of the Teles¬
cope, and Microscope ( 41. ) -And partly also
from the Prodigiously strange example of a Blind
man that could feel Colours (42. ) whose History
is Related (43,44, 45. ) The Authors conje¬
cture and thoughts of it ( 46, 47, 48, 49. ) and
several Conclusions and Corollaries drawn from It
about the Nature of Blackness and Blacks Bodies
( 50,51,52.) and about the Asperities of seve¬
ral other Coloured Bodies (53.) And from these,
andsome premised Considerations, are propos'd some
Conjectures; That the reason of the several Phe¬
nomena of Colours, afterwards to be met with,
depends upon the Disposition of the Seen parts of
the ObjeCt ( 54. ) That Liquors may alter the
Colours of each other, and of other Bodies , fir If
by their Insinuating themselves into the Pores, and

a 3 fitting
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filling them, whence the Asperity of the Surface
of a Body becomes alter d , explicated with some
Instances (55, $6.) Next by removing those
Bodies, which before hwdred the appearance of the
Genuine Colour , confirmed by several examples
( 5-7 ) Thirdly, by making a Fissure or Separa¬
tion either in the Contiguous or Continued Parti¬
cles of a Body ( 5$.) Fourthly , by a Union or
Conjunction of the formerly separated Particles •
Illustrated with divers Instances of precipitated
Bodies ($9,.) Fifthly, by Dislocating the parts,
and putting them both into other Orders and Po¬
stures, which is Illustrated with Instances ( 60,
Si.) Sixthlyj by Motion, which is explain*d
( 6%.) And lastly, and chiefly, by the Union of
the Saline Bodies, with the Superficial parts of
another Body, whereby both their Bigness and Shape
must necestar ily be aher d ( 6Z, 64. ) Rxplaind
By Experiments (65, 66*) That the Colour of
Bodies may be Chang d by the concurrence of,two
or more of these ways (67.) And besides all
these,Eight Restedve causes ofColours,there may
be in Transparent Bodiesseveral Refractive (68,
69.) Why the Author thinks the Nature of Co¬
lours deserves yet a further Inquiry (69.) First,
for that the little Motes of Duff exhibited, very
lovely Colours in a darkned Room, whilst in a con¬
venientposture to the Eye, which m other Postures
and Eights they did not (70.) And that though the
smaller Parts ofsome Co lour'd Bodies are 'Jranf-

'

parent, yet ofothers they are not , so that the first
Doubt 's, whether the Superficial parts create those
Colours, and the second, whether there be any Re¬
fraction at all in the later ( 71, yi, 72.} A
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famous Controversy among Philosophers^ about the
Nature of Colour decided. ( 74.75. )

Chap. 4. 7he controversy stated about Real
and Emphatical Colours (75,76.) 7 hat the
great Disparity between them seems to be, partly
their Duration in the fameslate , and partly, that
Genuine Colours are produc'd in Opacous Bodies
by Refletlisn , and Emphatical in 7 ranfparent by
RefraUion ( 78. ) but that this is not to be taken
in too large a Sense, the Cautionary instance of
Froth is alleged and wfijled on (78,79.) 7 hat
the Duration is not a fussdent C. harableriSlicks
exemplify'd by the duration of Frothi and other
Emphatical Colours y and the fuddam fading of
Flowers, and other Bodies of Real ones ( 80. )
7hat the position of the E.ye is not necessary \to the
discerning Emphatical Colours , Jhew'd by the
feeing white Frothy or an Iris caji on the Wall by
a Prlfmy in what place of the Room soever the Eye
be ( 81. ) which proceeds from the specular Re-
flection of the Wall ( 82. ) that Emphatical Co*
lours may be Compounded, and that the present'
Discourse is not much concern'dy whether there be7
or be not made a distinction between Real and Em¬
phatical Colours. (83.)

Chap. 5. Six Hypotheses about Colour recited
(84,85 ) Why the Author cannot more folly
Spealf of any of these ( 86.-) nor Acquiesce in
them ( 87, 88. ) What Py ©p'liJtiS is to expeCl in
this Treatise (88, 89.) What Hypothesis of
Light and Colour the Author mo ft inclines, too
( 90. ) -Why he thinkj ■ neither that nor any ether
sufficient ; and what his Difficulties are, that

a 4 make
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make him decline all Hypotheses, and to thinks it
very difficult toJlickjo any. ( 91, 92. )

Part the Second.

Of the Nature of whiteness and Blackness*

CHAP. I.

THe reason why the Author chose the Expli¬cation of Whiteness and Blackness f 93. )
Wherein D^emocritus thought amiss ofthese ( 94. )
Gaffendus his Opinion about them (95.) What
the Author approves, and a more full Explication
of White j making it a Multiplicity of Light or
Reflections ( 96, 97. ) Confirmed first by the
Whiteness of the Meridian Snny observed in Water
(98.) and of a piece of Iron glowing Hot ( 99. )
Secondly, by the Offenfivencfs of Snow to the Tra¬
vellers eyesiconfirm,d by an example ofa Person that
has Travel!d much in Russia ( loo.) and by
an Observation out of Olaus Magnus ( 100. )
and that the Snow does inlighten and clear the Air
in the Night, confirm d by the Mofco Physician,
and Captain James ( i©i. ) But that Snow has
no inherent Lights prov'd by Experience ( 102.)
Thirdly , by thegreat store of Reflections , frojyt
■white Bodies observed in a darkned Room , and by
their unaptness to be Kindled by a Burning-glass
( J 03.) Fourthly , the SpeeuUrness of wtitte
Bodies is confirmed by the Reflections in a dark^
Room from other Bodies ( 104.) and by the ap¬

pearance
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pearance of a River, which both to the Eye and In
a darkyed Room appeared White ( 105. io£>.)
Fifthly , by the Whiteness of dlfiill'd Mercury,
and that of the (107, 108.) and by the
Whiteness of Frothy rais'd from whites of Eggs
beaten- that this Whiteness comes not from the Air,
fhew'd by Experiments (109. 110.) where oc¬
casionally the Whiteness of Difhll'd Oyls, Hot
watery &c. are shewed (in.) That It seems
not necessary the Resetting Surfaces should be
Spharical, confirm d by Experiments ( 112, nz.)
Sixthly, by the whiteness of the Powders of trans¬
parent Bodies ( 114.) Seventhly, by the Expe¬
riment of Whitening and Burnishing Silver.
(115. 116.)

Chap. 2. A Recital of some Opinions about
Blackness , and which ■the Author inclines to
( 117.) which he further Infltts on and expli¬
cates ( 118, 119. ) and shews for what reasons he
Imbrac d that Hypothesis ( 120. ) First, from .
the contrary Nature ofwhiteness and Blacknessf
White resetting most Beams outwards , Blacks
should refiett most inward ( 120. ) Next, from
the Blacks appearance of all Bodies, when Sha¬
dowed ; And the manner how this paucity of Re-
settion outwards is caused, is further explicated,
by shewing that the Supersetal parts may be Coni¬
cal and Pyramical ( 121.) 7 his and other Con¬
siderations formerly deliver drIllustrated by Expe¬
riments with black^and white Mqr 'ble (122* 123.)
Thirdly, from the Blacks appearance of Holes in
white Linnen , and from the appearance of Y~elvet
stroakfd several ways } and from an Observation
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t>f Carrots (124, 125.) Fourthly , from the
(mall Resession from Blacks in a darkned Room
( 125, 126.) Fifthly, from the Experiment of aChecker d Tile exposed to the Sun-beams ( 127. )which is to be preferr'd before a Similar Expe¬riment trj/'d in Italy, with black, and white Mar¬
ble ( 128.) Some other congruous Observations
( 129. ) Sixthly, from the Roasting blacked Eggsin the Sun (13 o.) Seventhly , fy the Observa¬
tion of the Blind man lately mention d , and of
another mention d by Bartholine ( lzv. ) That
notwithstanding all these Reasons, the Author is
not absolutely Positive, but remains yet a Seeker
after the true Nature of Whiteness and Blackness,
( lzl. IZI.)

Experiments in Consort,touching Whiteness
and Blackness.

The frit Experiment, with a Solution ofSubli¬
mate y made white with Spirit ofUrine, Acc. ( 133,
134O

The second -Experiment, with an Infusion of
Galls, vtode Blackwith Vitriol, gcc. ( lz 136.)further JDifcours'd off 137. )

The third Experiment,of the Blacking of Harts¬horn, and Ivory, and Tartar, and by a further
Calcination making them White ( 138,13 9. )

'The fourth Experiment, limiting the Chymist'.?
principle , Achilla nigra fed perilih alba , by
several Instances of Calcind Alabaster, Lead,

Ants-



The Contents.

Antimony, Vitriol, and by the Tejlimony of Bel-
lonius, about the white Charcoles ofOxy-cædar,
and by that of Camphire (14©, 141, 142.)
That which follows about Inks was mifplac'd by
an Errour of the Printer, for it belongs to what
has been formerly said ofGalls ( 142,143.)

Thefifth Experiment,blackSmoakpfCam-
shire ( 144.)

The /.**& Experiment, of a blacks Caput Mor-
cuum, ofOyl ofVitriol,with Oyl ofWorm-woodland
also with Oyl ofwinter-Savory (145.)

The seventh Experiment, of wjhheuing Wax
(146.)

The eighth Experiment, with Tin-glass f and
Sublimate ( 147, 148. )

The ninth Experiment, of a Blacksowderof
Gold in the bottom of Aqua-fortis , and of the
Blacking of Resin d Gold and Silver ( 148,
-49-)

The tenth Experiment, of the flaming Hair,
Skin, Ivory, &c. Black., with Cyyflats of Silver
(150, 151.)

The eleventh Experiment, about the Blackness
of the Slfln, and- Hair of Negroes, and Inhabi¬
tants of Hot Climates, Several Objections are
made, and the whole Matter more fully discoursed,

, and
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and fiated fromfeveral notable Histories and Ob»
feryations ( from the 151 to the 167.)

The twelfth Experiment, of the white Pow¬ders , afforded by Precipitating several Bodies,
as Crabs Eyes, Minium, Corals Silver, Lead,Tin j Quickzsilver, Tin-glass, Antimony,x>oin, and Resinous Gumms out of Spirit of Wine,<&C. but this is not Universal, ofÆor ^0"
dies, O'o/t/, Antimony, Quickssilver, &C.

Precipitated of other Colours ( 168, 169,Z70.)

7^5 thirteenth Experiment, sf Changing theBlackness of some Bodies into other Colours
( I71, 172.) <2#^ of Whitening what would be
Minium, and Copper, with Tin, and of CopperWith Arsnicks, which with Coppilling again Da¬nishes ; of covering the Colour of that of f ofGold with 3 of Silver melted in a Mass together(>73. i?4-)

The fourteenth Experiment , of turning theblacks Body of Horn into a White immediately with
Scraping , without changing the Subfiantial form,
or without the Intervention of Salt, Sulphur, orMercury ( 176. )

The fifteenth Experiment,''contains several In¬stances against the Opinion of the Chymists, that
Sulphur Adust is the cause of Blackness , and thewhole Matter is fully discuss*d and stated ( from176'tO B4.)

Part,
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Part the Third.

Concerning Promiscuous Experiments
about Colours.

Experiment the First.

IN confirmation of a former Conjecture alowthe Generation of Colours from diversity of
Refiettions are [et down several Observations
made in a darkped Room ( 186, 187.)

Experiment the second , That white Linnets
seem d Tins'd with the Red of Silf, placed near
it ina~ light Room ( 188,189.)

Experiment the third, Of the Trajettion of
Light through Coloured Papers ( 189, lAo.)

Experiment the fourth, Observations ofa Prism
\in a dark^Room ( 193^ 192. )

Experiment the fifth, Of the Resratting and
Prismatical Colours in a light Room

Experiment thefixth, Of the Vanishing of the
Iris of the Prism, upon the access of a greater ad-
ventitious Light (194.,}

Expe-

Resetting
( 193.^
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Experiment: the seventh , Of the appearances
ofthe fame Coloured Papers by Canile-light ( ip^
I96.)

Experiment the eighth, Of the Yellowness of
the Flame of a Candle ( 197. )

Experiment the ninth, Of the Greenish Blew
transparency of Leaf Gold ( 198. )

Experiment the tenth , Of the curiotls Tin¬
ctures afforded by Lignum Nephriticum (from
199 to 103.) Several trials for the Investiga¬
tion of the Nature of it (from, 204 to 306.)
Kircher't relation of this fVood set. down , and
examind (from 206 to 212.) A Corollary on
this tenth Experiment, shewing how it may be
Applicable for the Discovering, whether any Salt be
of an Acid, or a Sulphureous, and Alcaliz^ate
Nature (from 213 to 216° )

The eleventh Experiment, Of certain pieces of
Glass that afforded this lrariety of Colours ; And
of the way ofso Tinging any Plate of Glass with
Silver ( from 216 to 219. )

The twelfth Experiment, Of the Mixing and
Tempering of Painters Pigments (219, 220,
*21.)

The thirteenth Experiment, Of compounding
several Colours by TrajeHing the Sun-beams
through Ting 4 Glajfcts ( from 221 to 224. )

The



The Contents^
The fourteenth Experiment, Ofthe Compound¬

ing of Real and Phantafiical Colours > and the Re¬
sults ( 224, 225, 226.) as also the fame of
Phantafiical Colours (226, 227. )

The fifteenth Experiment , Of Varying the
TrajeCted Iris by a Colour*& Prism (228,
229.)

The sixteenth Experiment, Of the Redfumes of
Spirit of Nitre, and the resembling Redness of the *
Horizontal Sun-beams ( 230, 231.)

The seventeenth Experiment, Of making a
Green by nine Kinds of Compositions (from 231

if to 236. ) Andsome Deductions from, them against
the necessity of recurringto Substantialforms and
Hypofiatical principles for the production of Co¬
lours ( from 237 to 240.)

The eighteenth Experiment, Ofseveral Compo¬
sitions of Blew and Yellow which produce not a
Green, and of the production of a Green by other
Colours (241, 242. )

7he nineteenth Experiment, containsseveral In¬
stances of producing Colours, without the alte¬
ration ofany Hypofiaticalprinciple , by the Prismy
Bubbles, and Feathers ( from 242 to 24 j.)

The twentieth Experiment , Of tumihg the
Blew of Violets Into a Red by Acid Salts, and to
& Orten by dlcali^ate (245, 246.) and the use

. . -/
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of it for Investigating the Nature of Salts ( 247^
248:)

The (we And- twentieth Experiment, of the fame
Changes effeBed by the fame means on the Blew
TinBures of Corn-flowers (249, 25c?. ) And

some RefiriBions to shew It not to be so general a
propriety as one might imagine (251.)

The twenty second Experiment, of turning a
Solution of Verdigreafe into a Blew, with Alca~
hz,'ate and Urinous Salts (25 2, 253,254.)

The twenty third Experiment, of taking away
the Colour of Roses with the Steams of Sulphurv
and heightmngthem with the Steams Condens'd
into Oyl of Sulphur per Campanam (254,
-55-)

The twenty fourth Experiment, of Tinging a
great quantity of Liquor with a very little Ting'd
Substance , Instanced in Cochineel ( from 255
to 257.)

The twenty fifth Experiment , of the more ge¬
neral use of Alealiz^ate and Sulphureous Salts in,
the Tinctures of Vegetables , further Instanced
in the TinBure of Privet Berries, and of the
Flowers of Mefereon and Pease (from 257 to
259. ) An Annotation, shewing that of the three
HypoPhatical principles , Salt according to Pa¬
racelsus is the mosttaBive about Colours (from
259 to 261.) Some things Precursory premised

V
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to three several Instances next following) against
the fore-mentioned Operations of Salts (i6ts
262.)

The twenty sixth Experiment , containing
Trials with Acid and Sulphureous Salts on the
Red TinUmes of Clove - july-flowers, Buckethorn
Berries, Red-R°sis% Brass Kcc. ( 262, 263. )

The twenty seventh Experiment z of the chan¬
ges of the Colour of Jasmin flowers, and Snow
drops, by Alcaliz^ate and Sulphureous Salts { 26Z,
264. )

The twenty eighth Experiment, of other differ¬
ing EssieSis on Mary-goldsi Prim-rofes, and fresh
Madder ( 265 ) with kn Admonition, that these
Salts mœy'have differing EssieEls in the changing
ofthe 1 InElures of divers other Vegetables ( 266,
267.).

The twenty ninth Experiment, of the differing
EfsieEls of these Salts on Ripe and Unripe Juices,
instanced in Blackberries, and the Juices of Roses
( from 267 to 270.) Two reasons, why the Au¬
thor added this twenty ninth Experiment, the last
of which is confirm*d by an Instance of Mr, Par¬
kinson, consonant to the Confession of the Makers
ofsuch Colours ( 272.)

The thirtieth Experiment, of several changes
m Colours by Digestion, exemplify'd by an Amal¬
gam of © and $ and by Spirit of Harts-horn.
And (to such as believe it ) by the changes of the
Elixir, b 1 ht
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The thirty firfi Experiment, shewing that moB

Tinctures drawn by "Digestion incline to a Reds
instanced in Jalap, Guaicum , Amber, Benzoin,
Sulphur, Antimony, &c. ( 276, 277.)

The thirty second Experiment , That some
Reds with Diluting ttfrn Yellow , others not3
exemplify9d by the TinBure of Cochmeel , and by
Balsam of Sulphur, TinBures of Amber, &c.
(277,278,279.)

The thirty third Experiment, of a Red Tin-
Bure of Saccarum T? and Oyl of Turpentine made
by Digestion ( 279.)

The thirty fourth Experiment , of drawing a
Volatile red TinBure of Mercury , whose Steams
were white, but it would Tinge the Skin blacks !
( 279,280. )

The thirtyfifth Experiment, of a Juddain way
of making a Blood red Colour with Oyl of Vitriol,
and Oyl of Anniseeds, two transparent Liquors
( 280, 281. )

The thirty sixth Experiment, of the Degene¬
rating of several Colours exemplify7d in the last
mention'd Blood red

, and by Mr, Parkinsons
relation of Turnfol , by some Trials with the
Juice of Buckthorn Berries, and other Vegeta¬blesy to whichseveral notable Considerations and
Advertisements backed with Experiments^ ad-
joyn'd (/from 281 to 288. )
' "The
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The thirty seventh Experiment, OfVarying

the Colour of the TinBures of Cochinee!, Red-
cherries, and BrasI, with Acid and Sulphureous
Salts, and divers Considerations thereon (from
288 to 290.)

The thirty eighth Experiment , Atom the
Red fumes of some, and White of other dlfiilsd
Bodies , and of their Coalition for the moSI
part Into a transparent Liquor ( 290, 29!. ) And
of the various Colours of dry Sublimations, ex-
empllffd withseveral Experiments (292, 293,

The thirty ninth Experiment , Of Varying
the DecoBion of Bilaustiums with Acid and
Urlnous Salts ( 294, 295. ) Some Annota¬
tions wherein two Experiments of Gassendus
are Related, Examined, and Improv d (from 295
to 302.)

The fortieth Experiment , Of the no less
Strange than Pleasant changes made with a So¬
lution of Sublimate ( from 302 to 306° ) The
difference between a Chymical and Philosophical
Solution of a Phenomenon- ( 307, ZoH. ) The
Aiithors Chymical Explication of the Pheno¬
mena , confirm d by several Experiments made
on Mercury, with several Saline Liquors ( from
308 to 310. ) An Improvement of the fortieth
Experiment , by afresh DecoBion of Antimony
in a Lixivium ( 311, 312, 3 i Z. ) RefleBions on
the tenth, twentieth, and fortieth Experiments,
cowpard together, (sewing a way with this Tin-

4 A Bure
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Mure of Sublimate to difiwguifh whether any Sa-
line Body to be examin d be of a Urinous or Alca-
lizjtrte Nature ( from 314 to 317.) The Ex¬
amination of Spirit of Sal-armoniack, and Spirit
of Oak by these Principles (from 316 to 319.)
That the Author knows ways of making highly
Operative Saline Bodies, that produce none of the
before mention d EjfeMs ( 319, Z2V.) Some
notable Experiments about Solutions and Precipi¬
tations of Gold and Silver ( 320, 321. )

The one and fortieth Experiment, Of Depri¬
ving a deep Blew Solution of Copper of its Colour
(322.) to which is adjoyn'd the Discolouring or
making Transparent a Solution of Verdigreafe,
&c. and another of Restoring or Increasing it
(322,323.)

The forty second Experiment , Of changing a
Milk white Precipitate of Mercury into a Tel-
low , by Affusion of fair Water , with several
Considerations thereon ( from 323 to 326. )

The forty third Experiment, Of Extracting aGreen Solution with fair Water out of imperfeMljCalcind Vitriol ( 3 27. )
The forty fourth Experiment, Of the Deep-

mng and Diluting of fetveral TinBures , by
the Affusions of Liquors , and by Conical
Glasses that contained them , Exemplify d m theTinttures of Cochineel, Brasil, Verdigrease,
Glass, Lirmus, of which last on this occasion se¬
veral pleasant Phenomena are related (from

128
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H28 to 335. ) To which are adjoynd certain
Cautional Corollaries (335, 336. ) The Water-

I drinks? 6vd some of his Legerdemain tricks re-
lated ( 337.)

The forty fifth Experiment , Of the turning
Rhenish and white Wine into a lovely Green,
with a -preparation of Steel (338, 339. Some
further Trial made about these Tintstires, and
a Similar Experiment of Olaus VYormius
(34°-)

The forty fixth Experiment, Of the Internal
Colour of Metalls exhibittd by Calcination
( 341,342, 343. ) Annotation the first, That
several degrees of Fire may disclose a differ-

( ing Colour ( 343- ) Annotation the second,
T hat the Glasses of Metalls may exhibit also
other Kinds of Colours ( 344.) Annotations

i! third, 'That Minerals by several degrees of Fire
j may discloseseveral Colours ( 345* )

Experiment the forty seventh , Of tB Inter¬
nal Colours of Metalls disclosed by their Dissolu¬
tions inseveral Menstruums ( from345 to 350)
Annotation the first , The Authors Apology
for Recording some already known Experiments ,
without mentioning their Authors (from 350
to 35 2. Annotation the second, That some Mi¬
nerals also by Dissolutions in Menstruums may
exhibit divers Colours ( 353. ) Annotation the

I third, That tJMetalls disclose other Colours by
Precipitations, instanc d m Mercury (from 353

, w z;;.)
i ^ -
t
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The forty eighth Experiment, Of Tinging

Glass Blew with Leaf Silver, and. with Calclnd
Copper , and White with Patty (from 355 to
558.) Annotation the first , That this white
Glass Is the Basis of Ammels ( 358. ) Anno-
Eton the second , That Colour d Glasses may he
Compounded like Colour d Liquors in Dying Fats
( 359. ) Annotation the third , Of Tinging
Glass with Mineral Subfiances , and of trying
what MetaHs they contain by this means ( from
360 to 362.) Annotation the fourth , That
Metalls may be Tmg d by Mineralls ( 362, 363.)
Annotation the fifth, Of making several Kinds
of Amaufes or Counterfeit Stones ( from 363
to 365. ) Annotation the fixth, Of the Scarlet
Dye, of the Stains of dissolved Gold and Sliver
(366, 367 ) Of the Greenness of Salt Beef
and Redness of Neats Tongues from Salts ; of
Gilding Silver with Bathe Water ( 368, Z69. )
And Tinging the Nails and Skin with Alcanna
(369)

The forty n'nth Experiment , Of making
Lakes ( 3 69. ) A particular example In Tur¬
merics ( 370, 371. ) Annotation the first,
That in Precipitations wherein Allum is a Co¬
efficient , a great part of them may confifl of the
Stony particles of that Compound Body (from
372 to 375. ) Annotation the second, That
Lakes may be made of other Subfiances, as
Madder-, Rue, &c. but that Alcalix,ate Saks
do not always ExtraSl the fame Colour of which
the Vegetable appears ( from 376 to 378. )
Annotation the third t That the Experiments

related
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The fiftieth Experiment, Of the Similar ejsetts
of Saccarum T? and Alkalies, ofPrecipitating with
Oyl of Vitriol out of Aqua-fords, and Spirit of
Vinegar; and of divers Vdryings of the Colours,
with these Compounded (from 380 to 384.) Ano¬
ther very pretty Experiment, with a Solution of
Minium (384, 385-) That these Experiments
SkiIftelly digested may hint divers matters about
Colours ( z86.) The Authors Apologetickyton-
clufion, in which is Cursorily hinted the Bow or
Scarlet Dye ( 387, ) The Authors Letter to Sir
Robert Moray , concerning his Observations on
the Shining Diamond ( ZAi. &c„) And the Ob¬
servations themselves.

o
Errata



Errata.

Pag. l4i.I-io. These words, And to manifest, withtherest of what is by a mistake further printed in this fourth.
Experiment, belongeth,ahd is to be referred to the end
of the second Eperiment, p.i37.pag.|i4$.l.i. leg. matter.
14i. 1.4Jeg. Bolts-bead. pag. t6l. in the marginal notela.dele de. ib. 1. z.lege lib,r.p l6z.l.ult. insert where be¬
tween the words places and the.p.\6^ l.i.dele that, ibid,
3.8.1eg epidermis, ibid, l.ij.leg.joo.for aoo. p. 165. l.ia,
leg.into it. p.170.1. 13. & 2-4-Ieg. Some Solutions hereafterto be mentioned, for the Solution ofPotashes,and other Lixi¬viate Salts, p. 171.1.6. insert part of between the words
most and dissolved p. 176.1. ult. insert theparticlc it be¬
tween the words Judged and not p.i34.1.4.1egJVoud-wax
or Wood- wÆe.p^aol.z^.leg. urine for time.
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. the
expe rimenta l history

of co lou rs begun,

the first pArt.

chap, ia

-Have seen you so passio¬
nately addicted ^Pyrophiluf
to the delightful Art of
Limning and Painting 3

that I cannot but think
my selfobliged to acquaint you with some
of those things that have occurred to mee
concerning the changes of Colours* And I
may expect that I shall as well serve the
Virtuosi in general, asgratisie you in particu¬
lar, by furnishing a person, who, I hope,
will both improve my Communications,
and communicate his Improvements, with
such Experiments and Observations as may
both invite you to enquire seriously into the
Nature of Colours, and assist you in the In¬
vestigation of it. This being the principal
scope of the following Tract, I should do
that which might prevent my own design,

B ' - if



if I should here attempt to deliver you au
accurate and particular Theory ot Colours,
for that were to present you with what I ?
desire to receive from you j and, as farr as
in mee lay, to make that study needless, to
which 1 would engage you.

2 Wherefore my present work shall be
but to divert and recreate, as well as excite
you by the delivery ofmatters ot fact, such
as you may for the most part try with much
ease, and possibly not without some delight:
And lest you should expect anything of
Elaborate or Methodical in what you will
meet with here, 1 must confess to you be¬
fore-hand, that the seasons I was wont to
chuse to devise and try Experiments about
Colours, were those dales, wherein having
taken Physick, and finding my self as unfit
to speculate, as unwilling to be altogether
idle, I chose this diversion,as a kind of Mean
betwixt the one and the other. And I have
the Jess scrupled to set down the following
Experiments, as some of them came to my
mind, and as the Notes wherein I had set
down the rest, occurr'd to my hands,that by
declining a Methodical way of delivering
them, I might leave you and my self the
greater liberty and convenience to add to
them, and transpose them as shall appear
expedient.

3 Yea,
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3 Yea, that you may not think mec tbo

reserv^d3 or look upon an Enquiry made up
ofmeer Narratives, as somewhat jejune, l
am content to premise a few considerations^
that now offer themselves to my thoughts,
which relate in a more general way , either
to the Nature ofColours, or to the study of
it. And I shall insert an Essay, as well Spe¬
culative as Historical, of the Nature of
Whiteness and Blackness, that you may
have a Specimen of the History ofColours, £
have sometimes had thoughts of; and ifyou
dislike not the Method I have made use of,
I hope, you, and some of the Virtuosi, your
friends, may be thereby invited to gothOrdw
with Red, Blew, Yellow, and the rest of the
particular Colours, as 1 have done with
white and Black, but with farr more sagacity
and success. And if 1 can invite Ingenious
men to undertake such Tasks, I doubt not
but the Curious will quickly obtain a better
Account ofColours, than as yet we have,
since in our Method the Theorical part of
the Enquiry being attended, and as it were

. interwoven with the Historical, whatever
becomes of the disputable Conjectures, the
Philosophy of Colours will be promoted by
the indisputable Experiments,

B s MAP,
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C H A P, I I.

i O come then in the first place,to
| our more general Considerations.,

I shall begin with faying something as to
the Importance of examining the Colours
of Bodies. For there are some, especially
ChjmtsUy who think, that a considerable
diversity of Colours does constantly argue
an equal diversity of Nature, in the Bodies
wherein it is conspicuous; but I confess I
am not altogether of their mind; for not to
mention changeable Taffaties, the blew and
golden necks of Pidgeons, and divers Wa- p
ter-fowl, Rainbows Natural and Artificial,
and other Bodies, whose Colours the Philo¬
sophers have been pleased to call not Real, **
but Apparent and Phantastical; not to insist
on these, I say, (for sear of needlefly en¬
gaging in a Controversie) we fee in Parrots,
Coldfinches, and divers other Birds, not
only that the contiguous feathers which are
probably as near in properties as places are
some of them Red, and others White,some
of them Blew,& others Yellow,$V.but that
in the several parts of the self-fame feather
there may often be seen the1 greatest dispari¬
ty ofColours; and so in the leaves ofTulips,
July-flowers, and some other Vegetables

the
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the several leaves, and even the several parts
of the fame leaf, although no difference
have been observed in their other proper¬
ties, are frequently found painted with very
different Colours. And such a variety we
have much more admired in that lovely
plant which is commonly, and not unjustly
call'd the Marvayl ofPenrfor ofdivers scores
of fine Flowers,which in its season that gau¬
dy Plant does almost daily produce, i have
scarce taken notice of any two that were
dyed perfectly alike. But though fyra: such
things as these,among others,keep mee from
daring to affirm, that the Diversity and
change of Colours does al&aies argue any
great difference or alteration, betwixt, or
in,the Bodies, wherein it is to be discerned,
yet that oftentimes the Alteration of Co¬
lours does fignifie considerable Alterations
in the disposition ofparts ofBodies, may ap¬
pear in the Extraction of Tinctures> and di¬
vers other Chymical Operations, wherein
the change of Colours is the chief, and
sometimes the only thing, by which the
Artist regulates his proceeding,and is taught
to know when 'tis seasonable for him to

leave off. Instances of this sort are more

obvious in divers forts of fruits, as Cher¬
ries, Plums, &c. wherein, according as the
Vegetable sap is sweetned, or otherwise

B 3 risen,ed
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ripened, by, passing from pne degree to a*
nother os Maturation, the external part of
the fruit passes likewise from one to ano¬
ther Colour. But one of the noblest In¬
stances I have met with of this kind, is not
so obvious; and that is the way of temper^
ing Steel to make Gravers,, Drills, Springs,
and other Mechanical Instruments, which
we have divers times both made Artificers
practise in our presence, and try ed oUr
selves, after the following manner 4 First,
the "'{lender Steel to be tempered is to be
hardened by heating as much of it as is re-
quisite among glowing Coals, till it be
glowing hot, but it must not be quenched
assoon as it is taken from the fire (for that
would make it too brittle, and spoil it) but
must be held over a bason ofwater, till it-
descend from a White heat to a Red one,
which assoon as ever you perceive, you must
immediacely quench as much as you desire
to harden in the cold water. The Steel thus
hardened, will, if it be good, look some¬
whatWhite-and must be made bright at the
end, that its change of Colours may be there
conspicuous; and then holding it so in theflame ofa Candle, that the bright end may
be, for about half an inch, or more, out of
the flame, that the fmoakdonot stain or

fully the brightness pf it, you shall after a
while



while see that clean end, which is almost
contiguous to the flame, pass very n mbly

<( from one Colour to another, as from a
brighter Yellow, to a deeper and reddish
Yellow, which Artificers call a sanguine,
and from that to a fainter first, and then a
a deeper Blew.And to bring home this Ex¬
periment to our present purpofe,it is found
by daily Experience, that each ofthese suc¬
ceeding Colours argue such a change made
in the texture of the Steel) that ifit be taken
from the flame, and immediately quenched
in the tallow (whereby it is fetled in what¬
ever temper it had before) when it is Yel¬
low, it is ofsuch a hardness as makes it fit
for Gravers Drills, and such like tools; but

' ifit be kept a few minutes longer in the
flame till it grow Blew, it becomes much
softer, and unfit to make Gravers for Mc-
talls, but fit to make Springs for Watches,
and such like Instruments, which are there¬
fore commonly of that Colour; and if the
Steel be kept in the flame, after that this
deep Blew hath disclosed it self, it will grow
so foft,as to need to be new hardened again,
before it can be brought to a temper, fit for
Drills or Penknives. And I confess Pyro. I

.have taken much pleasure to see the Colours
run along from the parts of the Steel con¬
tiguous to the flame, to the end of the In-

B4 flrument,
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{kument, and succeed one another so fast,
that if a man be not vigilant, to thrust the
Steel into the tallow at the very nick of
time? at which it has attain d its due Colour,he shall miss of giving his tool the right
temper. But because the flame of a Candle
is offensive to my weak eyes, and because it
is apt to either black or fully the contiguous
part of the Steel which is held in it, and
thereby hinder the change of Colours from
being so long and clearly difeern'd, I have
sometimes made this Experiment by layingthe Steel to be tempered upon a heated bar
of Iron, which we stride also to be employ'dby some Artificers in the tempering of such

. great Instruments, as are too big to be scon
heated'fufficiently by the flame of a Candle.'
And you may easily satisfie your self Pyro :of the d fferihg hardness and toughness,which is ascribed to Steel temper'd at dif¬ferent Colours, if you break but some slen¬
der wires of Steel so temper'd, and ob¬serve how they differ in brittlcness, and if
with a file you also make tryal of their va*
yious degrees of hardness.

2 But PyrophUmJ must not at present anyfurther prosecute the Consideration of the
importance ofExperiments- about Colours,
not only because you will in the following
papers finde some lnstances3that would here

be
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.be presented you out of the ir due place, ot
the use that may be made of such Experi¬
ments, in discovering in divers bodies, what
End the ia.lt is, that is predominant in them,
but also because a speculative Naturalist
might justly enough allege, that as Light is
so pleasing an object, as to be well worth
our looking on, though it discovers so us
nothing but its sell; lo modifi'd Light 'cal¬
led Colour , were worth our contempla¬
tions though by understanding its Nature
we should be taught nothing else. And
however, I need not make either you or my
selfexcuses for entertaining you on the sub¬
ject I am now about to treat of, since the
pleasure Pyro: takes in mixing and laying on
of Colours, will I presume keep him ,

and will (1 am sure) keep mee from think¬
ing it troublesome to s t down, especially
after the tedious processes (about other mat¬
ters) wherewith I fear I may have tyr d
him, some easte, and not unpleasant Expe¬
riments relating to that subje ct.

3 Lut, before we descend to the more
particular considerations, we are to present
yon concerning Colours, I presume it will
be seasonable to propose at the very entrance
a Distinction; the ignorance, or neglect of
which, seems to mee to have frequently e-
nough occasioned either mistakes or confu¬

sion'
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sion in the Writings of divers Modern
Philosophers! for Colour may be consider¬
ed, either as it is a quality residing in the
body that is said to be coloured, or to mo-
disie the light after such or such a manner; or
else as the Light it self) which so modifi'd,
strikes upon the organ of sight, and so
causes that Sensation which we call Colour;
and'that this latter may be look'd upon as
the more proper, though not the usual ac-
ception of the word Colour, will be made
probable by divers passages in the infuing
part of our discourse; and indeed it is the
Light it self, which after a certain manner,
either mingled with shades, or some other
waies troubled, strikes our eyes, that does,
more immediately produce that motion in *
the organ, upon whose account men fay
they fee such or such a Colour in the object;
yet, because there is in the body that is said
to be coloured, a certain disposition of the
superficial particles, whereby it fends the
Light reflected,or rcfracted,to our eyes thus
ana thus alter'd, and not otherwise, it may
also in some sense be said, that Colour de¬
pends upon the visible body; and therefore
we shall not be against that way of speak¬
ing ofColours that is most usd among the
Modern Naturalists, provided we be al¬
lowed to have recourse when occasion shall

require
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require to thepreroif'd distinction, and to
take the more immediate cause of Colour to

be the modified Light it self, as it af¬
fects the Sensory^ though the disposition al¬
so of the colour'd body, as that modifies the
Light,may be call'd by that nameMetonimi-
cally (to borrow a School term) ox Effici¬
ently, that is in regard of its turning the
Light, that rebounds from it, or passes
thorow it, into this or that particular Co¬
lour.

4 I know not whether I may not on this
occasion add, that Colour is so far from be¬
ing an Inherent quality of the object in the
sense that is wont to be declar'd by the
Schools, or even in the sense of some Mo¬
dern Atomists, that, ifwe consider the mat¬
ter more attentively, we shall see cause to
suspect, if not to conclude,, that though
Light do more immediately affect the organ

i ofsight, than do the bodies that fend it
thither,yet Light it self produces the sensa¬
tion of a Colour, but as it produces such a
determinate kind of local motion in some
part of the brain; which, though it happen
most commonly from the motion where-
into the slender strings of the Retina are put,
by the appulfe of Light, yet if the like mo¬
tion happen to be produe'd by any other
cause, wherein the Light concurrs not at
V' : all.
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all, a man shall think he sees the fame Co¬
lour. For proof of this, I might put you in
nund, that 'tis usual for dreaming men to
think they fee the Images that appear to
them in their steep3 adorn'd some with this3
and some with that lively Colour, whilst
yet3 both the curtains of their bed, and
those of their eyes are close drawn*. And I
might add the confidence with which di¬
stracted persons do oftentimes, when they
are awake, think, they fee black fiends in
places, where there is no black object in
fight without them. But 1 will rather ob¬
serve, that not only when a man receives a
great stroak upon his eye, or a very great
one upon some other part of his head, he is
wont to fee, as it were, flashes of lightning,
and little vivid,but vanishing flames,though
perhaps his eyes be shut: But the like ap¬
paritions may happen, when the motion
proceeds not from something without, but
from something within the body, provided
the unwonted iumes that wander up and
down in the head, or the propagated con¬
cussion ofany internal part in the body, do
cause about the inward extremities of the
Optick Nerve, such a motion as is wont to ,

be there produe'd, when the stroak of the
Light upon the Retina makes us conclude,
that we fee either Light, or fucli and such a

C oleur
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Colour: This the most ingenious Dts Car"
tes hath very well observ'd, but because
seems not to have exemplifi d it hyany un~
obvious or peculiar observation, I iliail in-
deavour to illustrate this doctrine by a few
Instances.

5 And first, I remember, that having,
through Gods goodness, been free for seve¬
ral years, from troublesome Coughs, being
afterwards, by an accident, suddenly calt
into a violent one, i did often, when I was
awaked in the night by my distempers, ob¬
serve z that upon coughing strongly, it
would seem to mee, that 1 saw very vivid,
but immediately disappearing flames,which
I took particular notice of, because of the
conjecture 1 am now mentioning.

6 An excellent and very discreet person,
very near ally'd both to you and mee, was-
relating to mee, that some time since, whilst
she was talking with some other Ladies,
upon a sudden, all the objects, she looked
upon, appeared to her dyed with unusual
Colours, some of one kind, and some of a-
nother, but all so bright and vivid, that she
should have been as much delighted, as fur-
priz'dwith them, but that finding the ap¬
parition to continue, she fear'd it portended
some very great alteration as to her health:
As indeed the day after (he was assaulted



( 143
With such violence by Hysterical and Hypo-
condrical Distempers, as both made her
rave for some daies, and gave her, during
that time, a Bastard Palsey.

7 Being a while since in a Town, where
the Plague had made great havock, and in¬
quiring ofan ingenious man, that was so
bold, as without much scruple to visit those
that were sick of it, about the odd symp-
tomes ofa Disease that had swept away so
many there, he told mee; 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
infected,upon peculiar obfervations,that be¬
ing asked, they would tell him that the
neighbouring objects, and particularly his
•clotte,appear cl to them beautifi'd with most
glorious Colours, like those of the Rain¬
bow, oftentimes succeeding one another;
and this he affirm'd to be one of the most
Usual, as well as the most early fymptomes,
by which this odd Pestilence difclof'd it self:
And when I asked how long the Patients
were wont to be thus affected, he answered,
that it was most commonly for about a day;
and when I further inquired whether or no
Vomits, which in that Pestilence Were usu¬
ally given, did not remove this fymptome
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(For some used the taking of a Vomit,when
they came ashore, to cure themselves of the
obstinate and troublesome giddiness caufd
by the motion of the ship) reply cl, that ge¬
nerally3 upon the evacuation made by the
Vomits that strange apparition of Colours
ceased, though the other symptomes were
not so soon abated, yet he added (to take no¬
tice of that upon the by, because the obser¬
vation may perchance do good) that an ex¬
cellent Physician, in whose company he was
wont to visit the sick, did give to almost all
thole to whom he was called, in the be¬
ginning before Nature was much weakened*
a pretty odd Vomit consisting of eight or
ten dramms of Infusion ofCrocus Metallorum,
and about half a dramm> or much more, of
White Vitriol, with such success,that scarce
one of ten to whom it was seasonably admi-
nistred, miscarried.

8 But to return to the consideration of
Colours: As an apparition of them may be
produced by motions from within, without
the assistance of an outward object, so I
have observed, that *tis sometimes possible
that the Colour that would otherwise be
produced by an outward object, may be
chang'd by some motion, or new texture al¬
ready produced in the Sensory, as long as
that unusual motion, or new disposition
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lasts; for I have divers times try'd, that as- !
ter I have through a Telescope look'd upon
the Sun, thougti thorow a thick, red, or 1
blew glass, to make its splendor suppor¬
table to the eye, the impression upon the
Retina, would be not only so vivid, but so
permanent, that is afterwards I turned my
eye towards a flame, it would- appear to
mee ofa Colour very differing from its usu¬
al one. And if I did divers times successively
shut and open the same eye, I should see
the adventitious Colour (if I may so call it)
changed or .impair'd by degrees, till at
length (for this unusual motion of the eye
would not presently cease) the flame would ^
appear to mee, of the fame hew that it
did toother beholders; a not unlike effect i
found by looking upon the Moon, when she
was near fuII,thorow an excellent Telescope,-
without colour'd Glass to screen my eye
with; But that which I desire may be taken
notice os, because we may elsewnere have
occasion to reflect upon it, and because it
seems not agreeable to what Anatomists and
Optical Writers deliver, touching the rela¬
tion ofthe two eyes to each other, is this
circumstance, that though my Right eye,with which I looked thorowthe Telescope,
were thus affected by the over-strong im¬
pression of the light, yet when the flame

of
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ofa Candle,©r some other bright object: ap¬
pear'd to me of a very unusual Colour,
whilst look'd tipon with the Discomposed
Eye, or (though not so notably) with both
eyes at oncc^yet if I shut that Eye,and look¬
ed upon the same object withthe other, it
wouldappear with no other than its usual
Colour, though if I again opened,and made
use osthe Dazled eye,the vivid adventitious
Colour would again appear. And on this
occasion I must not pretermit an Observa¬
tion which may perfwadc us, that an over-
vehement streak upon the Sensory, especi¬
ally if it be naturally ofa weak constitutions

I may make a more lasting impression than
one would imagine, which impression may
in some cases, as it were, mingle with, and
vitiate the action of vivid objects for a
long time after.,
■t For I know a Lady ofunquestionable Ve¬
racity ,■ who having lately, by a desperate
fall, receiv'd several hurts, and particularly-
a considerable one upon a part of her face
near her Eye, had her sight so troubi'd and
diforder'd, that, as the hath more than once
related to me, not only when the next
morning one of her servants came to her
bed side, to ask how she did, his cloaths ap¬
peared adonvd with such variety of dazimgI' Colours,' that she was fain presently to

i G command
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command him to withdraw, but the Images
in her Hangings, did, for many daies after,
appear to her, if the Roomiwere not extra¬
ordinarily darken'd, ernbellish'd with seve¬
ral offensively vivid Colours, which no bo¬
dy cJ fe could fee in them; And when I en-
quir'd whether or no White Objects did
not appear to her adorn'd with more lumi¬
nous Colours than others, and whether she
saw not some which she could not now Well
describe to any, whose eyes had never been
distemper'd, (he answer a mee, that some¬
times she thought she saw Colours so new
and glorious, that they were of a peculiar
kind, and such as she could not describe by
their likeness to any she had beheld either
before or since, and that White Objects did
so much disorder her sight, that If several
dales after her fall, shelook'd upon the in¬
side of a Book, she fanesd she saw there
Colours like those of the Rain - bow, and
even when she thought her selfpretty well
recover'd, and made bold to leave her
Chamber, the coming into a place where
the Walls and Ceding were whited over,
made those Objects appear to her cloath'd
with such glorious and dazling Colours, as
much offended her sight, and made her re¬
pent her venturousnels, and she added, that
this Distemper of her Eyes lasted no less
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than five or six weeks, though, since that,
(lie hath been able to read and write much
without Ending the least Inconvenience in
doing so* I would gladly have known3whe¬
ther if (he had shut the Injur'd Eye , the
Phenomena would have been the same,when
she employ'd only the other, but I heard
not of this accident early enough to satis-
fie that Enquiry.

A Wherefore^ I shall now add, that
some years before, a person exceedingly
eminent for bis profound Skil in almost
all kinds of Philological Learning, coming
to advise with mee about a Distemper in
his Eyes, told me, among other Circum¬
stances of it, that, having upon a time
looked too fixedly upon the Sun, thorow a
Telescope, without any coloured Glass,
to take off from the dazling splendour of
the Object:, the excess of Light did so
strongly affect his Eye,that ever since, when
he turns it towards a Window* or .any
White Object , he fancies, he feeth a
Globe of Light, of about the bigness the
Sun then appeared of to him,to pass before
his Eyes: And having inquir d of him,how
long he had been troubled with this Indispo¬
sition, he reply'd, that it was already nine or
ten years, since the Accident> that occa¬
sioned it, first befel him.

G 2 JO I
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10 I could here subjoyn, Pyropbilusfomc

memorable Relations that 1 have met with
in the Account given us by the experienc'd
Epiphanim Eerdinandw, of the Symptomeshe obferv'd to be incident to those that are
bftten with the Tarantula, by which (Re¬
lations) I could probably shew, that with*-'
out any change inthe'Object, a change inthe Instruments of Vision may for a greatwhile make some Colours appear Charm¬
ing, and make others Provoking, and both
to a high degree, though neither of them
produc'd any such Effects before. These
things, Ifay, I could here fubjoyn in confir¬
mation of what I have been faying, toshew, that the Disposition of the Organ isof great Importance in the Dijudications
we make of Colours, were it not that these
strange Stories belonging more properly toanother Discourse, I had rather, (content¬
ing my self to have given you an Intimation
of them here) that you should meet with
ghem fully deliver'd there.

CHAP, I ID

i "OUt, Fjrophilus, I would not by allthat I have hitherto difcburf'd, be
thought to have forgotten the Distinction

(of
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(osColour) that I mentioned to you about
the beginning of the third Section of the
former Chapter $ and therefore, after all X
have said of Colour, as it is modifi'd
Light, and immediately affects the Sensory,
I (hall now re-mind you, that.! did not de¬
ny, but that Colour might mTome fense be
consider 5d as a Quality residing in the body
that is said to be Colour*d , and Indeed the
greatest part of the following Experiments
referr tp Colour principally under that No¬
tion , for there is in the bodyes we call Co¬
lour'd, and chic-sty in their Superficial parts,
a certain disposition , whereby they do so
trouble the Light that comes from them to
our Eye, as that it there makes that di¬
stinct Impression, upon whose Account we
fay, that the Seen body is either White or
Black, or Red or Yellow, or of any one de¬
terminate Colour. But-because we shall
( God permiting ) by the Experiments that
are to follow some Pages hc-nce, more fully
and particularly strew , that the Changes,
and consequently in divers places the Pro¬
duction and the appearance of Colours de¬
pends upon the continuing or altcr'd Texture
of the Object,we shall in this place intimate
( and that too but as by the way ) two or
three things about this Matter.

2. And first it is not without some Rea~
'■ < C 3 son,
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son z that I ascribe Colour (in the sense
formerly explanU)Mefiy to the Super¬
ficial parts of Bodies , for not to question
how much Opacous Corpuscles may abound
even in those Bodies we call Diaphanous, it
seems plain that of Opacous bodies we do
indeed fee little else than the Superficies, for
ifwe found the beams of Light'that rebound
from the Object to the Eye , to peirce deep
into the Colour'd body,we should not judge
it OpacOuSjbut either Transtucid, or at least
Semi-diaphanous, and though the Schools
seem to teach us that Col our is a Penetrative
Quality, that reaches to the Innermost parts
of the Object, as if a piece of Sealing-wax |
be broken into never so many pieces,the In¬
ternal fragments will be asRed as the Exter¬
nal surface did appear, yet that is but a Par-
rcular Example that will not overthrow
the Reason lately offer'd, especially since
I can alleage other Examples ofa contrary
Import, and two or three Negative In¬
stances are fiffficie nt to overthrow the Ge¬
nerality of a Positive Rule, especially if that
be built but upon One or a Few Examples.
Not (then ) to mention Cherries, Plums,
and I know not how many other Bodies,
wherein the skin is of One Colour, and
what it hides of another, I shall name a
couple of Instances drawn from the Co¬

lours
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lours of Durable bodies that are thought
far more Homogeneous3and have not parts
that are either Organical, or of a Nature
approaching thereunto.

3 To give you the first Instance I
shall need but to remind you ofwhat I told
you a little after the beginning of this Essay,
touching the Blew and Bed and Yellc^thac
maybe produc'd upon a piece of temper d
Steel , for these Colours though they be
very Vivid, yet ifyou break the Steel they
adorn, they will appear to be but Super¬
ficial; not only the innermost parts of the
Metal 1 , but thole that are within a hairs
breadth of the Superficies, having not any
of these Colours, but retaining that of the
Steel it self. Besides that, we may as well
confirm this Observation, as some jother
particulars we elsewhere deliver concern¬
ingColours, by the following Experiment
which we purposely made.

4. We took a good quantity of clean
Lead, and melted it with a strong Eire,
and then immediately pouring it out into a
clean Vessel of a convenient shape and
matter , ( we us'd one of Iron, that the
great and sudden Heat might not injure it )
and then carefully and nimbly taking off
the Scum that floated 011 the top, we per-
ceiv'd, as we expected , the smooth and

C 4 ' glossic
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gloisie Surface of the melted mattes, to beadorn'd with a very glorioiis Colour,which being as Traniitory as Delightful!-,did almost immediately give place to ano¬ther vivid Colour, and that was as quicklysucceeded by a third, and this ds it were
chas'd away by a fourth, and so these won-

, derfuHy vivid Colours successively appearedand vanished, (yet the same now and then
appearing the second time ) ' till the Me¬tal! ceasing to be hot enough to afford anylonger this pleasing Spectacle , the Co¬lours that chanc'd. to adorn the Surface,when the Lead thus began to cool, re-mails'd upon it ; bus were so Superficial,that how little soever we scrap d off theSurface of the Lead, we did in such'placesscrape off ail the Coloured discover onlythat which is natural to the Mctall it self,which receiving its adventitious Colours,only when the heat was very Intense, and' in that part which was expos'd to the com¬
paratively very cold Air, ( which by otherExperiments seems to abound with subtilSaline parts , perhaps not uncapabie ofworking upon Lead so dispos'd) These
things I say, together with my observingthat whatever parts of these strongly mel¬ted Lead were expos'd a while to the Air,Cursed into a kind of Scum or Litharge,se how
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how bright and dean soever they appeaVd
before., suggested to me some Thoughts or
Ravings, which I have not now-time to ac¬
quaint You with, One that did not know
me, Pyrophilus , would perchance think I
endeavour'd to impose upon You by rela¬
ting this Experiment, which I have several
times try'd, but the Reason why the Phe¬
nomena mentioned have not been taken notice
of, may be, that unless Lead be brought to a
much higher degree of Fusion or Fluidity
■than is usual, or than is indeed requisite to
make it melt , the Phanomem L mention d
will scarce at all disclose themselves; And
we have also observ'd that this successive
appearing and vanishing os -vivid Colours,
was wont to be impair'd or determir/d
whilst the Metal expos3d to the Air re-
main'd yet hotter than one would readily
suspect. And one tiling I must further
Note, of which I leave You to search after
the-Reason, namely, that the .same Colours
'did not always and regularly succeed one
another, as is usually in Steel, but in the
diversisy'd .Order mention'd in this follow¬
ing Note, which I was scarce able to write
down, the succession os the Colours was
so very quick, whether that proceeded from
the differing degrees of Heat in the Lead
expos'd to the cool Air , or from some

' other
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other Reason -, I leave you to exa-
mine.

[ Blew, Yellow , Purple , Blew; Green,
Purpiey Blew, Yellow, Red; Purple,
Blew, Yellow and Blew, Yellow, Blew,
Purple , Green mixt, Yellow, Red,
Blew, Green, Yellow, Red, Purple,
Green. J

5. The zAtomijh of Old and some
Learned men of late, ha ve attempted to
explicate the variety of Colours in Opa-
cous bodies from the various- Figures of
their Superficial parts; the attempt is In¬
genious , and the Doctrine seems partly
True, but I confess I think there are divers
other things that must be taken in as con¬
current to produce those differing forms of
Asperity, whereon the Colours of Opa-
cous bodies seem to depend. To declare
this a.little, we must assume, that the Sur¬
faces of all such Bodies how Smooth or

polite soever they may appear to our Dull
Sight and Touch, are exactly smooth only
in a popular, or at most in a Physical sense,
but not in a strict and rigid sense.

6. This, excellent Microscopes shew us
in many Bodies, that seem Smooth to our
naked Eyes; and this not only as to the
little Hillocks or Protuberancies that swell

above
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above that which may be conceiv'd to be
the Plain or Level ot the consider'd Sur¬
face, for it is obvious enough to thole that
are any thing conversant with, such Glasses
but as to numerous Depressions beneath
that Level , of which fort of Cavities by
the help of a Microscope, which the greatest
Artificer that makes them, judges to be
the greatest Magnifying Glass in Europe^
except one that equals it, we have on the
Surface of a thin piece of Cork that ap~
pcar'd smooth to the Eye, dbferv'd about
sixty in a Row, within the length of less
then an 31 and 32 part of an Inch, { for
the Glass takes in no -longer a space at one
view) and these Cavities (which made
that little piece of Cork look almost like
an empty Honey-comb) were not only
very distinct, and sigur'd like one another,
but of a considerable bigness, and a scarce
credible depth; insomuch that their distinct:
shadows as well as sides were plainly dis¬
cerned and easiy to be reckon'd, and might
have been well distiiiguish'cl, though they
bad been ten times lesser than they were ;
which I thought it not amiss to mention
to you Pjrophilus upon the by, that you may
thence make some Estimate , what a

"strange Inequality, and what a multitude
of little Shades, there may really be, in a.

scarce
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■scarce sensible part of the Physical super-
siaes z though thje naked Eye fees no such
matten And as Excellent Microscopes [\\z\y
us this Ruggednefs in many Bodies, that
pass for Smooth., so there are divers Expe¬
dients, though we must not now stay to
urge them, which seem to perswade us qf
the fame thing as to the rest of such Bodies
aswe are now treating off; So, that there
is no sensible part of an Opacous body,that may not be conceiv'd to be made upof a multitude of singly insensible Corpus-

; cles 3 but in the giving these Surfaces that
• disposition., which makes them alter the
Light that reflects thence, to the Eye afterthe manner requisite to make the Object
appear Green, Blew, Lcc. the Figures ofthese Particles have a great , but not the
only strpak. 'Tis true indeed that the pro¬
tuberant Particles may be of very great
variety of Figures , Spherical, Elliptical,
Conical, Cylindrical, Polyedrical, and
some very irregular, and that according tothe Nature of these, and the situation of
the Lucid body, the Light must be vari¬
ously affected , after one manner from
Surfaces-(I now speak of Physical Sur¬
faces )* consisting of Sphærical, and in ano¬
ther from those that are made up of Co-•meal or Cylindrical Corpuscles , some
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feeing fitted to reflect more os the incident
Beams of Lights others less , and some to¬
wards one part, others towards another.
But besides this difference of Shape , there
may be divers other things that may emi¬
nently concurr to vary the forms of As¬
perity that Colours so much depend on.
For, willingly allowing the Figure of the
Particles in the first place 6 I consider se¬
condly,, that the superficial Corpuscles, if
I may so call them, may be bigger in one
Body, and less in another, and consequent¬
ly fitted to allay the Light falling on them
with greater shades. Next, the protube¬
rant Particles may be set more or less close
together, that is, there may be a greater
or a smaller number of them within the
compass of one, than within the compass
of another small part of the Surface of the
fame Extent, and how much these Qua¬
lities may serve to produce Colour may be
somewhat guess'd at, by that which hap¬
pens in the Agitation of Water z for if the
Bubbles that are thereby made be Great,
and but Few, the Water will scarce acquire
a sensible Colour, but if it be reducTd to a
Froth, consisting of Bubbles, which being
very Minute and Contiguous.to each other,
are a multitude of them crowded into a

narrow Room , the Water (turned to
Froth )
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Froth ) -does then exhibit a very manifest
White Colour, (to which these last nam'd
s*tki*ra*st Condtcito of the Bubbles
of the ifitrn of do as well as their Convex
vAntcncfs and figure contribute ) and thatbUc^hfs. for Reasons-to be mentiond
anon. Besides, it is not necessary that the
Superficial particles that exhibit one Co¬
lour, should be all os them Round, or all
Conical, or all of any one Shape , but
Corpuscles of differing Figures may be
mingled on the Surface of the Opacous
Body , as when the Corpuscles that make
a Blew colour, and those that make a Yel¬
low, come to be Accurately and Skilfully
mix'd, they make up a Green,'which though
it seem one simple Colour, yet in this cafe
appears to be made by Corpuscles of very
differing Kinds, duely commix'd. More¬
over the Figure and Bigness of the little
Depressions, Cavities, Furrows or Pores
intercepted betwixt these protuberant Cor¬
puscles, arc as well to be considered as the
Sizes and Shapes of the Corpuscles them¬
selves : For we.may conceive the Physical
superficies of a Body, where ( as we laid )
its Colour does as it were reside, to be cut
Transversly by a Mathematical plain,
which you know is conceiYd to be without
any Depth or Thickness at all, and then as

some
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some parts of the Physical superficies will
he Protuberant j or swell above this laft
jilain , so others may be depressed beneath
it, as (to explane my fell by a gross Com-
parison ) in divers places of the Surface of
the Earth, there are not only Neighbour¬
ing Hills, Trees, &c. that are rais'd above
the Horizontal Level of the Valley , but
Rivers, Wells, Pits and other Cavities that
are depressed beneath it , and that such
Protuberant and Concave parts of a Surface
may remit the Light so differingly, as
much to vary a3Colour, some examples
and other things, that we shall hereafter
have occasion to take notice off in this
Tract, will sufficiently declare, till when,
it may suffice to put you in mind, that of
two flat-sides of the fame piece of, for
example, red Marble, the one being dili¬
gently Polished, and the other left to its
former Roughness, the differing degrees or
sorts of Asperity, for the side that is smooth
to the Touch wants not its Roughness, will
so diversifie the Light reflected from the
several Plains to the Eye, that a Painter
would employ two differing Colours to
represent them.

7. And! hope, ryrophilus, you will not
think itstrange or impertinent, that I em¬
ploy in divers passages of these Papers,

examples
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examples drawn from Bodies and Sha¬
dows far more Gross , than those minute
Protuberances and shady Pores on which
in most cafes the Colour of a Body as 'tis
an Inherent; Quality or Disposition of its
Surface, seems to depend. For sometimes
I employ such Examples, rather to declare
my Meaning than prove my Conjecture;
things, whom their Smallness makes In¬
sensible j being better represented to the
Imagination by such familiar Objects, as
being like them enough in other respects,
are of a Visible bulk. Add next, thoughthe Beams of Light are such subtil Bodies.;
that in respect of them, even Surfaces that
are sensibly Smooth, are not exactly so, but
have their own degree of Roughness, con¬
sisting of little Protuberances and De¬
pressions 5 and though consequently such
Inequalities may suisice to give Bodies dif¬
fering Colours, as we fee in Marble that

-appears White or Black, or Red or Blew,
even when the most carefully Polifh'd,
yet 'tis plain by the late Instance of Red
Marble, and many others, that even biggerProtuberances and greater Shades maylikewise so Diversisie the Roughness of a
Bodies Superficies, as manifestly to con¬
curs to the varying of its Colour, wherebysuch Examples appear to be proper enough

to
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to be employ'4 in (such a Subject as we
have now in hand. And having hinted

..thus much cn. this Occasion 3 I now pro-
. ceed.. . - : io -.r

_ ;vru\j . uo..' >;
rn 8. The Situation sWM the Superficial
particles is.considerable, which I distinguish
into the Failure of the single Corpuscles^
in respect os the Lighr3 and of the Eye,
and the Order os themimreference also to

•one another i for a Body may otherwise
.reflet the Light , whefgt its Superficial
particles are more erected upon the Plain

utbanmay bhicaaceiv'd topast along their
Basis ^ and when the Points or Extremes
of such Particles are Obverted to the Eye3
than when those Parfkiesi: are so Jnclin'd,
that their-.Sides fare irr great part Piscem-
able 5 as the Colour of Plush or Velvet
will appear Vary 5d .to you5 if you carefully
stroak part of it one, way3 and part of it
another j the posture..of the particular
Thrids, in reference to the Lights or the
Eye, becoming thereby: different. And you

-May observe inm Field of ripe Corn blown
Upon bytthfoWind, that there will appear
as it werenWaves of a Colour ( at least

rGradually )dWring from 'that of the test
-of the FieM^itlie WdndEyiDpprelfirtg somfe
;of the Jhfe^nkid /not iaiotfe fame time
zyKeLsH fl^akrog/tiie dne lestectmorefroiti

L) . the
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the Lateral and Strawy parts, than do the
test. And so, when Doggs are so angry,
as to Erect the Hairs upon their Necks, fe
and upon some other parts of their Bodies,
those Parts seem to acquire a Colour
vary'd from that which the same Hairs
made, when in their usual Posture they did
farr more stoop. And that the Order
wherein the Superficial Corpuscles are
Rang'd is not to be neglected , we may
guest by turning of Water into Froth, the
beating of Glass,and the scraping ofHorns,
in which cafes the Corpuscles that were
before so marshall'd as to be Perspicuous, i
do by the troubling of that Order become ^
Dispos'd to terminate and reflect more
Light, and thereby to appear Whitish.
And there are other ways in which the
Order of the Protuberant parts, in refe- . jj
rence to the Eye, may much contribute to
the appearing of a particular Colour, for
I have often obferv'd, that when Pease are j
Planted, or Set in Parallel Lines, aud are
Shot up about half a Foot above the Sur¬
face or the Ground , by looking on the
Field or Plot of Ground from that part
towards which the Parallel Lines tended,
the greater part of the Ground by farr f
would appear of its own dirty Colour, but
if I look'd Upon it Tranfverfly, the Plot J

a would
• - ssr
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Would appear very Green , the upper parts
of the Pease hindering the intercepted
parts of the Ground, which, as I said re~
tain'd their wonted Colour , from being
discovered by the Eye. And I know not,
Pympbilus, whether I might not add, that
even the Motion of the Small Parts of a

Visible Object may in some cases contri¬
bute, though it be not so easie to say how,
to the Producing or the Varying of a Co¬
lour i for I have several times made a Li¬
quor z which when it has well settled in a
close Vial, is Transparent and Colourless,
but as soon as the Glass is unstopp'd, be¬
gins to fly away very plentifully in a White
and Opacous fume; and there are other.
Bodies, whose Fumes, when they fill a
Receiver, would make one suspect it con¬
tains Milk, and yet when these Fumes
settle into a Liquor, that Liquor is not
White,but Transparent; And such. White
Fumes i have seen afforded by unstopping
a Liquor I know, which yet is it self Dia¬
phanous and Red; Nor are these the only
Instances of this Kind, that our Tryals can
supply us with. And if the Superficial
Corpuscles be of the Grosser fort, and be so
Framed, that their differing Sides or Faces
toay exhibit differing Colours 5 then the
Motion or Rest of those Corpuscles may be

D % considerable.
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confide rable, as to the Colour of the Su¬
perficies they compose , upon this accounts
that sometimes more, sometimes fewer of
the Sides difpos'd to exhibit such a Colour
may by this means become or continue
more Obver ted to the Eye than the reft,
and compose a Physical Surface, that will
be more or less sensibly interrupted; As, to
explane my meaning, by proposing a gross
Example, I remember, that in some Torts
of Lcavy Plants thick set by one another,
the two sides of whose Leaves were of
somewhat differing Colours, there would
be a notable Disparity as to Colour, if you
look'd upon them both when the Leaves *
being at Rest had their upper and com¬
monly expos'd sides Obvcrted tothe Eye,
and when a breath of Wind passing tho-
row them, made great Numbers of the
usually Hidden sides of the Leaves become
conspicuous. And though the Little Bo¬
dies, we were lately speaking of,may Singly jand Apart seem almost Colourless , yet
when Many of them are plac'd by one ano¬
ther, so near, that the Eye does not easily
discern an Interruption , within a sensible
space, they may exhibit a Colour ; as we
fee, that though a Slenderest Thrid of Dy'd
Silk do's, whilst look'd on Single, seem al¬
most quite Devoyd of Redness, ( for In¬

stance ) .
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stance ) yet when numbers of these Tbrids
are brought together into one Skein, their
Colour becomes notorious.

A. But the (ame Occasion that invited
me to fay what I have mention'd concern¬
ing the Leaves of Trees j invites me also
to give you some account of what happens
in Changeable Tassitics, where we fee dif¬
fering .Colours, as it were. Emerge and
Vanish upon the Rustling of the same
piece of Sstk: As I have divers times with
Pleasure observ'd, by the help of such a
Microscope5 as, though it do not very much
Magnifie the Object, has in rccompence
this great Conventency,that you may easily,
as fast as you please, remove it from one
part to another of a Large Object , of
which the Glass taking a great part at once,
you may thereby presently Survey the
Whole. Now by the help of such a Mi¬
croscope I could easily ( as I began to say )
discern , that in a piece of Changeable
Tafficy, (that appear'd, for Instance, some¬
times Redz and sometimes Green) the
Stuff was compos'd of Red tbrids and
Green, passing under and over each other,
and crossing one another in almost innume¬
rable points; and if I look'd through the
Glass upon any considerable portion of
thi Stuff, that (for example fake) to the

D 3 naked
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naked Eye appearsd to be Red , I could
plainly lee, that in that Position, the Red
thrids were Conspicuous, and reflected a
vivid Light; and though I could also per¬
ceive, that there were Green ones, yet byreason of their disadvantageous Position in
the Physical Surface of the Taffity, they
were in part hid by the more Protuberant
Thrids of the other Colour ; and for the
fame cause, the Reflection from as much
of the Green as was discovers, was com¬
paratively but Dim and Faint. And if,
on the contrary, I look'd through the Mi¬
croscope upon any part that appear'd Green,i could plainly fee that the Red thrids were
less fully exposed to the Eye, and obscur'd
by the Green ones, which therefore made
up the Predominant Colour. And by ob¬
serving the Texture of the Silken Stuff, Icould easisy so expose the Thrids either of
the one Colour or of the other to my Eye,
a> at pleasure to exhibit an apparition ofRed or Green , or make those Colours
succeed one another: So that, when lob-
serv'd their Succession by the help of theGlass, I could mark how the Predominant
Colour did as it were start out, when the
Thrids that exhibited it came to be advan-

?agiousty plac d ; And by making littlefolds in the Stuff after a certain manner.
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the Sides that met and terminated fa those
Folds, would appear to the naked Eye, one
of them Red, and the other Green. When
Thrids of more than two differing Go-
lours chance to be Interwoven, the result¬
ing changcableness of the Taffity may be
also somewhat different. But I - choose to
give an Instance in the Stuff I have been
(peaking off, because the mixture being
mOre Simple,the way whereby the Change-
ableness is produe'd, may be the more easily
apprehended i and though Reason alone
might readily enough lead a considering
Man to guess at the Explication , in cafe
he knew how Changeable Tafsities are
made: yet Ithought it not impertinent to
mention it , because both Scholars and
Gentlemen are wont to look upon the In¬
quiry into Manufactures, as a Mechanick
imployment , and consequently below
Them ; and because also with such a Mi¬
croscope as I have been mentioning , the
discovery is as well Pleasant as Satisfactory,
and may afford Hints of the Solution of
other Phenomena of Colours. And it were
not amiss, that some diligent Inquiry were
made, whether the Microscope would give
us an account of the Variableness of Co
lour, that is so Conspicuous and so Delight-
full in Mother of Pearl, in Opalls, and some

1") 4 other
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other rcsembling Bodies :, For though Iremember I Rid formerly .attempt some¬
thing of that Kind ( sruitkfly enough )
upon M0thjg|,pfc®earli. yernot having thenthe. advantage of my best Microscope, norsome ConverstenGes that might have beenwith'd j I leave it to you, who have bestex
Byes 5. to try what you can-do furiher4since 'twill be Some discovery tO find, that,;in: this cast, the best Eyes and Microscopes.themselves- can -make-vV^f. . -

. I}le.Q^fefti;.PfiQphhs s that a great
part of what 's halve delivers ( or propose!rithe.ri) cWCMnihg the differing forms of
Asperity'.' kilBodies , by which Differences;
sheinciden!: Xight either comes to be Re¬
flected with more or less of Shade , andwith that Shade more or less Interrupted^
Or else happens tp be also-otherwise Mo¬
dify'd or Troubl'd, is but Conjectural. Bur
I am mot sure, that if it were not for the
Bulnest os our Senses, either these or some
other Notions of Kin to them, might bebetter Countenanced; for I am apt to sus¬
pect, that is we were Sharp sighted enough,
pr had such, perfect Microscopes, as I fear are
more to be wifh'd than hop'd for , our
promoted Sense might discern in the phy¬sical Surfaces of Bodies, both a great manylatent Ruggldnesses, and the particular
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Sizes, Shapes, and Situations of the ex¬
tremely little Bodies that cause them, and
perhaps might perceive among Other Va¬
rieties that we now can but imagine, how
chose little. Protuberances and Cavities do
Interrupt and Dilate the Light, by ming-
ling with it a multitude of little and singly
lindiscernable Shades , though some os
them more, and some os them lets Minute,
some less, and some, more Numerous, ac¬
cording to the Nature and Degree of the
particular Colour we attribute to the Vi¬
sible Object 5 as we fee, that in the Moon
we can with Excellent Telescopes discern
many Hills and Vallies, and as it were
Pits and other Pasts, whereof some are
more, and some less Vividly illustrated,,
and others have a fainter, others a deeper
Shade , though the naked Eye can discern
no such matter in that Planet. And with
an Excellent Microscope, where the Naked
Eye did see but a Green powder ? the
dflitfed Eyeas we. noted above, could dis¬
cern particular Granules, some of them,
of a Blew, and some of them of a Yellow
colour, which Corpuscles we had before¬
hand caus'd to be exquisitly mix'd to com¬
pound the Green.

ii. And, Pyropbiliis, that you may not
think me altogether extravagant in what I

have
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have said of the Possibility , (for I speak
of no more) os discerning the differing
forms of Asperity in the Surfaces of Bodies
of several Colours, I'! here set down a
Memorable particular that chanc'd to come
to my Knowledge, since I writ a good part
of this Ejjay 5 and it is this. Meeting'

casually the other Day with
* since for his the deservedly Famous * Dr.

mmM Qua- ? Finch. Extraordinary Ana-hties and Loy- 'ct , r»

aky Grac'd, tamtt to that Great Patron
by bis Majesty, of the Virtuosi the now Great
Z«,s%$i- Duke of Toscahy, and enqui-
hood. ring of this Ingenious Person,

what might be the chief Ra¬
rity he had seen in his late return out of
Italy into England, he told me, it was a
Man at Maeftricht in the Low-Countryss
who at certain times can discern and distin¬
guish Colours by the Touch with his Fingers.
You'l easily Conclude, that this is farr
more strange, than what I propos'd but as
not Impossible; since the Sense of the Retina
seeming to be much more Tender and quick
than that of those Grosser Filaments,
Nerves or Membranes of our Fingers,
wherewith we use to handle Gross and Hard
Bodies, it seems scarce credible, that any
Accustomanee, or Diet, or peculiarity of
Constitution, should enable a Man.todi-
->v.., - stinguish



(43)
stinguish with such Gross and Unsuitable
Organs, such Nice and Subtile Differences
as those of the forms of Asperity, that
belong to differing Colours , to receive
whose Languid and Delicate Impressions
by the Intervention of Light , Nature
seems to have appointed and contexed into
the Retina.the tender and delicate Pith of
the Optick Nerve. Wherefore I confess,
I propos'd divers Scruples, and particularly
whether the Doctor had taken care tO bind
a Napkin or Hankerchief over his Eyes so
carefully, as to be sure he could make no
use os his Sight, though he had but Coun¬
terfeited the want of it, to which I added
divers other Questions, tosatisfie my Self,
whether there were any Likelihood of Col¬
lusion or other'Tricks. But I found that the
judicious Doctor having gone sarr out of
his way, purposely to satisfie Himself and
his Learned Prince about this Wonder, had
been very Watchfull and Circumspect to
keep Himself from being Impos'd upon.
And that he might not through any mistake
in point of Memory mis-inform Me, he
did me the Favour at my Request, to look
out the Notes he had Written for his Own
and his Princes Information , the fumm of
which Memorials, as far as we shall men¬
tion them here, was this, That the Doctor

c: having
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having been inform'd at Utrecht, that there
Lived one at some Miles distance from
Mae&ricbt^ who could distinguish Colours
by the Touch , when he came to the last
nam'd Town, he sent a Messenger for him,
and having Examind him, was told uppn
Enquiry these Particulars:

That the Man's name was John Ver-
maasen , at that time about z z Years of
Age; that when he was but two years Old,
he had the Small Pox, which rendred him
absolutely Blind: That at this present he
is an Organist, and serves that Office in a
publick Quire.

That the Doctor discoursing with him
over Night 5 the Blind man affirm'd, that
he could distinguish Colours by the Touch,
but that he could not dp it, unless he were
Easting ; Any quantity of Drink taking
from him that Exquisitnefs pfTouch,which
is requisite to so Nice a Sensation.

That hereupon the Doctor provided
against the next Morning seven pieces of
Ribbon, of these seven Colours, Black,
White, Red, Blew, Green, Yellow, and
Gray , but as for mingled Colours, this
Vermaajen would not undertake to discern
them, though if offer'd, he would tell that
they w.reMixd.

That to discern the Colour os the Rib¬
bon,



( 45 )
bon, he places it betwixt the Thumb and
the Fore-finger , but his most exquisite
perception was in his Thumb, and much
better in the right Thumb than in the
left.

That after the Blind man had four or five
times told the Doctor the several Colours,
(though Blinded with a Napkin for fear
he might have some Sight) the Doctor
found he was twice mistaken, forhecali'd
the White Black, and the Red Blew, but
still, he, before his Errour, would lay them
by in Pairs, saying, that though he could
easily distinguish them from all others, yet
those two Pairs were not easily distin-
guifh'd amongst themselves , whereupon
the Doctor desir'd to be told by him what
kind of Discrimination he had of Colours
by his Touch, to which he gave a reply,
for whose fake chiefly I insert all this Nar¬
rative in this place, namely. That all the
difference was more or less Asperity, for
fays he, (I give you the Doctor's own
words ) Black seels as if you were feeling
Needses points, or some harsh Sand, and
Red seek very-Smooth.

That the Doctor having desir'd him to
tell in Order the difference of Colours to
his Touch j he did as follows z

Black and White are the most afperous
or
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Or unequal of all Colours, and so like,
that Tis very hard to distinguish them, but
Black is the most Rough of the two, Green
is next in Asperity, Gray next to Green in
Asperity, Yellow is the fifth in degree of
Asperity, Red and Blew are so like, that
they are as hard to distinguish as Black and
White, but Red is somewhat more Aspe-
rous than Blew, so that Red has the sixth
place, and Blew the seventh in Asperity.

12. To these Informations the Obliging
Doctor was pleas'd to add the welcome
present of three of those very pieces of Rib¬
bon , whose Colours in his presence the
Blind man had distinguished, pronouncing
the one Gray, the other Red, and the third
Green, which I keep by me as Rarities, and
the rather, because he fear'd the rest were

miscarry'd.
13. Before I saw the Notes that afforded

me the precedent Narrative, I confess I
suspected this man might have thus dis¬
criminated Colours, rather by the Smell
than by the Touch; for some of the Ingre¬
dients imployed by Dyers to Colour things,
have Sents, that are not so Languid^ nor
so near of Kin, but that I thought it not im¬
possible that a very Critical. Nose might
distinguish them, and this I the rather sus<
pected; because he requir'd, that the Rib¬

bons*



bons, whose Colours he was to Name,
should be offerd himEasting in the mornings
for I.have oblerv'd in Setting Doggs, that
the feeding of them (epecially with some
forts of Aliments) does very much impair
the exquisite lent of their Noses. And
though some of the foregoing particulars
would have prevented that Conjecture ,

yet I confess to you ( Pyrcphilus) that 1
would gladly have had the Opportunity of
Examining this Man my self , and of
Questioning him about divers particulars
which I do not find to have been yet thought
upon. And though it be not incredible
to me, that since the Liquors that Dyers
imploy to tinge, are qualisi'd to do so by
multitudes of little Corpuscles of the Pig¬
ment or Dying stuff,which are dissolved and
extracted by the Liquor, and swim to and
fro in it) those Corpuscles of Colour fas the
Atomics call them } insinuating themselves
into, and filling all the Pores of the Body
to be Dyed, may Asperate its Superficies
more or less according to the Bigness and
Texture ofthe Corpuscles of the Pigment;
yet I can scarce believe, that our Blind man
could distinguish* all the Colours he did,
meerly by the Ribbons' having more or less
of Asperity, ;so thatl cannotbu'tthrnk, not¬
withstanding thishlistQry2that theBlind man

distill-
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distinguish'd Colours not only by the De¬
grees of Asperity in the Bodies offer'd to
him, but by Forms of it, though this (latter)
would perhaps have been very difficult for
him to make an Intelligible mention of> be¬
cause those Minute disparities having not
been taken notice of by men for want of
touch as Exquisite as our Blind Mans, are
things he could not have Intelligibly ex-
press'd, which will easily seem Probable, if
you consider, that under the name of Sharp,
and Sweet, and Sour, there are abundance
of, as it were, immediate peculiar Relishes
or Tails in differing forts of Wine, which
though Critical and Experienc'd Pa[ats:ean
easily discern themselves; cannot make them
be understood by others, such Minute diffe¬
rences not having hitherto any Distinct
names affign'd them. Andit seems that there
was fomthing in the Forms of Asperity that
was requisite to the Distinction of Colours,
besides the Degree of it, since he found it so
difficult to distinguish Black and White
from one another, though not from other
Colours.For I might urge,that he seems not
confonaht to himself about the My Which
as you have seen in one place, he represents
as somewhat moreAfperbus than
and in another, very Smooth j Butbecause
he speaks of this Smoothness in that place,

Where
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where he mentions the Roughness of black,)
we may favourably presume that he might
mean but a comparative Smoothness ; and
therefore I shall not Insist on this , but ra¬
ther Countenance my Conjecture by this,
that he found it so Difficult , not only, to
Discriminate Red and Blew, (though the
first of our promiscuous Experiments will
inform you, that the Red reflects by great
Odds more Lightfthan the other ) but also
-to distinguish Black and White from one
another, though not from other Colours*
And indeed, though in the Ribbands that
were ofRr'd him, they might be almost e°
qually Rough, yet in such slender Corpus¬
cles as those of Colour, there may easily
enough be Conceiv'd , not only a greater
Closeness ofParts, or else Paucity of Pro¬
tuberant Corpuscles, and the little extant
Particles may be otherwise Figured, and
Rang'd in the White than in the Blacks
but the Cavities may be much Deeper in the
one than the other.

14. And perhaps, ( Pyropbilus ) it may
prove some Illustration of what I meati^ and
help you to conceive how this maybe .) if I
Represent, that where the Particles are st>
exceeding Slender , we may allow the
Parts expbs'd to the Sight and Touch to be
k little Convex in comparison of theferc-cted

E Parfcles
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Particles of Black Bodies, as if there were
Wyres I know not how many times Slen¬
derer than a Hair : whether you suppose
them to be Figur'd like Needles, or Cy-
lindrically, like the Hairs of a Brushy with
Hemispherical (or at least Convex)
Tops, they will be so very Slender, and
consequently the Points both of the one
sort and the other so very Sharp, that even
an exquisite Touch will* be able to distin¬
guish no greater. Difference between them,
than that which our Blind man allow'd,
when comparing Black and White Bodies,
he said, that the latter was the Jess Roughof the two. Nor is every Kind of Rough¬ness , though Sensible enough, Inconsistent
with Whiteness , there being Cafes,
wherein the Physical Superficies of a Body
is made by the (ame Operation both Rough
and white, as when the Level Surface of
clear Water being by agitation Asperated
with a multitude of Unequal Bubbles, do's
thereby acquire a Whiteness ; -and as a
Smooth piece of Glass, by being Scratch'd
with a Diamond, do's in the Asperated
part of its Surface disclose the same Co¬
lour. But more (perchance) of this else¬
where.
j 5. And therefore, we (hall here pass

by the Question, whether anything mi 1
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be consider5 d about the Opacity of the
Corpuscles of Black Pigments, and the
Comparative Diaphaneity of those of manyWhite Bodies , apply'd to our present
Cafe; and proceed, to represent, That
the newly mention'd Exiguity and Shapeof the extant Particles being fuppos'd , it
will then be considerable what we latelybut Hinted, (and therefore must now some¬
what Explane) That the Depth of the little
Cavities, intercepted between the extant
Particles, without being so much greaterin Black Bodies than in White ones, as to
be perceptibly so to the Gross Organs of
Touch, may be very much greater in refe¬
rence to their Disposition of Reflecting
the imaginary subtile Beams of Light. Eos
in Black Bodies, those Little intercepted
Cavities, and other Depressions, may be so
Figur'd, so Narrow and so Deep, that the
incident Beams of Lights which the more
extant Parts of the Physical Superficies are
difpos'd to Reflect inwards, may be De¬
tailed there, and prove unable to Emerge ;
whilst in a White Body, the Slender Par¬
ticles may not only by their Figure be fitted
to Reflect the Light copiously outwards,
bnt the intercepted Cavities being not
Deep, nor perhaps very Narrow, the Bot¬
toms of them may be so Constituted, 'as to

E * be



(52)
be fit to Reflect: outwards much of the
Light that falls even upon Them; as you
may possibly better apprehend , when we
shall come to treat of Whiteness and
Blackness. In the mean time it may suffice^
that you take Notice with me, that the
Blind mans Relations import no necessity
of Concluding, that, though, because, ac¬
cording to the Judgment of his Touch,
Black was the Roughest, as it is the Darkest
of Colours, therefore White, which ( ac¬
cording to us) is the Lightest, should be
also the Smoothest : since I observe, that
he makes Yellow to be two Degrees more
Asperous than Blew, and as much less
Alperous than Green ; whereas indeed,
Yellow do's not only appear to the Eye a
Lighter Colour than Blew, but (by our
first Experiment hereafter to be mentioned J
it will appear, that Yellow reflected much
more Light than Blew, and manifestly more
than'Green , ( which we need not much
wonder at, since in this Colour and the two
others (Blew and Yellow) sis not only the'
L^efleBed Light that is to be considered, since
to produce both these, RefraBion seems to
Intervene, which by its Varieties may much
alter the Cafe: ) which both seems to
strengthen the Conjecture I was formerly
proposing, that there was something else

in
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in the Kinds of Asperity, as well as in the
Degrees of it , which enabled our Blind
man to Discriminate Colours, and do's at
least show, that we cannot in all Cafes
from the bare Difference in the Degrees
of Asperity betwixt Colours, safely con¬
clude, that the Rougher of any two always
Reflects the least Light.

16. But this notwithstanding, (Pyro-
philus) and what ever Curiosity I may
have had to move some Questions to our
Sagacious Blind man , yet thus much I
think you will admit us to have gain'd by
his Testimony 5 that since many Colours
may be felt with the Circumstances above
related , the Surfaces of such Coloured
Bodies must certainly have differing De¬
grees, and in all probability have differing
Forms or Kinds of Asperity belonging to
them, which is all the Use that my present
attempt obliges me to make of the History
above deliver'd, that being sufficient to
prove, that Colour do's much depend upon
the Disposition of the Superficial parts of
Bodies, and to shew in general, wherein
'tis probable that such a Disposition do's
( principally at least ) consist.

17. But to return to what I was faying
before I began to make mention of our
Blind Organist , what we have deliver'd

E 3 touch-
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touching the causes of the several Forms of
Asperity that may Diversifie the Surfaces
ot Colour'd Bodies, may perchance some¬
what assist us to make some Conjectures
in the general, at several of the wayswhereby 'tis possible for the Experimentshereafter to be mention'd, to produce thefuddain changes of Colours that are wont
to be Consequent upon them; for most ofthese Phenomena being produc'd by theIntervention of Liquors, and these for the
most part abounding with very Minute,
Active, and Variously Figur'd Saline Cor¬
puscles , Liquors so Qualify'd may well
enough very Nimbly alter the Texture of
the Body they are imploy'd to Work upon,and so may change the form of Asperity,and thereby make them Remit to the Eyethe Light that falls on them, after another
manner than they did before , and by that
means Vary "the Colour, so farr forth as it
Depends upon the Texture or Dispositionof the Seen Parts of the Obiect, yvhich 1
lay, PyrophiluSj that you may not think Iwould absolutely exclude all other waysof Modifying the Beams of Light betweentheir Parting from the Lucid Body, andtheir Reception into the common Sen¬
sory.

180 Now there segm to me divers ways,
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by which we may conceive that Liquors
may Nimbly alter the Colour of one ano¬
ther, and of o^her Bodies, upon which they
Act, but my present haste will allow me
to mention "but some of them, without
Insisting so much as upon those I shall
name-

LA. And first 3 the Minute Corpuscles
that compose a Liquor may easily insi¬
nuate themselves into those Pores ofBodies,
whereto their Size and Figure makes them
Congruous , and these Pores they may

- either exactly Fill, or but Inadequately,and
in this latter Cafe they will for the most
part alter the Number and Figure, and al¬
ways the Bigness of the former Pores. And
in what capacity soever these Corpu cles
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 most part
have its Asperity alter'd, and the Incident
Light that meets with a Grosser Liquor
in the little Cavities that before contain'd
nothing but Air, or some yet Subtiler
Fluid, will have its Beams either Re¬
fracted, or Imbib'd, or else Reflected more
or less Interruptedly, than they would be, if
the Body had been Unmoistned, as we fee,
that even fair Water falling on white
Paper, or Linnen, and divers other Bodies

E 4 apt
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apt to soak it in , will for some spell Rea¬
sons as ttio fe newly mention'd, immedi¬
ately alter the Colour of them, and for
the most part make it Sadder than that of
the Unwetted Pasts of the fame Bodies.
And so you may fee , that when in the
Summer the High-ways are Dry and
Busty 3 if there falls store of Rain^rhey
will quickly appear of a much Darker
Colour than they did before , and isa
Drop of Oyl be let fall upon a Sheet of
White Paper, that part of it, which by the
Imbibition of the Liquor acquires a greater
Continuity, and some transparency, will
appear much Darker than the rest , many
of the Incident Beams of Light being
now Transmitted, that otherwise would be
Reflected towards the Beholders Eyes.

20, Secondly, A Liquor may alter the
Colour of a Body by freeing it from those
things that hindred it from appearing in
its Genuine Colour; and though this may
be said to be rather a Restauration of a

Body to its own Colour, or a Retection of
its native Colour, than a Change, yet still
there Intervenes in it a change of the Co¬lour which the Body appear'd to be of
before this Operation. And such a change
a Liquor, may work, either by Dissolving,
or Corroding, or by some such way of
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carrying off that Matter , which either
VciTd or Disguis'd the Colour that after?
wards appears. Thus, we restore ©id
pieces of Dirty Gold to a clean and nit id
mellow, by putting them into the Fire, and
into sAqua-fortis , which take off the ad¬
ventitious Filth that made that pure Metal!
look of a Dirty Colour. And there is
also an easie way to restore Silver Goyns
to their due Lustre, by fetching off that
which Difcolour'd them. And I know a

Chymical Liquor , which I em ploy'd to
restore pieces of Gloath spotted with
Grease to their proper Colour, by Imbi¬
bing the Spotted part with this Liquor,
which Incorporating with the Grease, and
yet being os a very Volatile Nature, does
easily carry it away with it Self. And I
have sometimes try'd , that by Rubbing
upon a good Touch-stone a certain Metal¬
line mixture so Compounded, that the Im¬
pression it left upon the Stone appear'd of
a very differing Colour from that of Gold,
yet a little of Aqua-fortis would in a Trice
make the Golden Colour disclose it self,
by Dissolving the other Metalline Corpus¬
cles that conceal'd those of the Gold, which
you know that Menstruum will leave iln-
touch'd. ' .

21, Thirdly , A Liquor may alter the
- Colour
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Colour of a Body by making a Commi¬
nution of its Parts, and that principally two
ways, the first by Disjoyning and Difso
paring those Clusters of Particles, if I may
so .call them, which stuck more Loosely
together, being fastned only by some more
easily Dissoluble Ciment,which seems to be
the Case of some of the following Experi¬
ments , where you'l find the Colour of
many Corpuscles brought to cohere by
having Been Precipitated together, De¬
stroys by the Affusion of very peircing and
incisive Liquors, The other of the two
ways I was speaking of, is, by Dividing
the Grosser and more Solid Particles into
Minute ones, which will be always Lester,
and for the most part otherwise Shap'd than
the Entire Corpuscle so Divided , as it will
happen in a piece of Wood redue'd into
Splinters or Chips, or as when a piece of
Chrystal heated red ,Hot and quench'd in
Cold water is crack'd into a multitude of
little Fragments, which though they fall
not asunder, alter the Disposition of/he
Body of the Chrystal, as to its manner of
Reflecting the Light, as we shall have Oc¬
casion to shew hereafter.

22. There is a fourth way contrary to
the third, whereby a Liquor may change
the Colour of another Body, especially of

another
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another "Fluid, and that is, by procuring the
Coalition of several Particles that before
lay too Scatter'd and Dispersed to exhibit
the Colour that afterwards appears. Thus
sometimes when 1 have had a Solution of
Gold so Dilated, that I doubted whether
the Liquor had really Imbib'd any true
Gold or no, by pouring in a little Mercury,
I have been quickly able to fatisfie my Self,
that the Liquor contains Gold , that Met-
tall after a little while Cloathing the Surface
of the Quick-silver, with a Thin Film of
its own Livery. And chiefly, though not
only by this way of bringing the Minute
parts of Bodies together in such Numbers
as to make them become Notorious to the
Eye, many of these Colours seem to be
Generated which are produc'd by Precipi¬
tations, especially by such as are wont to
be made with, fair Water, as when Resi¬
nous Gumms difsolv'din Spirit of Wine,
arc let fall again, is the Spirit be Copiously
diluted with that weakning Liquor. And
so out of the Rectisy'd and Transparent
Butter of Antimony, by the bare Mixture
of fair Water, there will be plentifully
Precipitated that Milk-white Substance,
which by having its Looser Salts well
wath'd off, is turn'd into that Medicine,
which Vulgar Cbymifls are pleas'd to call
Mercmusmaz. A
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33. A fifth way, by which a Liquor

may change the Colour of a Body, is, by
Dislocating the Parts, and putting them
out of their former Order into another,
and perhaps also altering the Posture of the
single Corpuscles as well as their Order or
Situation in respect of one another. What
certain Kinds of Commotion or Disloca¬
tion of the Parts of a Body may do to¬
wards the Changing its Colour, is not only
evident in the Mutations of Colour obser¬
vable in Quick-silver , and some other
Concretes long kept by ckymifts in a Con¬
venient Heat, though in close Vessels,
but in the Obvious Degenerations of Co¬
lour, which every Body may take notice 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 also such Liquors,
as we have been speaking of, may greatly
Discompose the Textures of many Bodies,
and thereby alter the Disposition of their
Superficial parts, the- great .Commotion
made in Metalls, and several other Bodies
by j^qua-fortiSj Oyl of Vitriols and other
Saline Mer/flruums> may easily perfwade us,
and what such Vary'd Situations of Parts
may do towards the Diversifying of the
manner of their Reflecting the Light, may
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beGuess'd in some Measure by the Beating
of Transparent Glass into a White Pow¬
der , but farr better by the Experiments
lately Pointed at, and hereafter Delivers
as the Producing and Destroying Colours
by the means of subtil Saline Liquors^ by
whose Affusion the Parts of other Liquors
are manifestly both Agitated, and likewise
Dispos'd after another manner than they
were before such Affusion. And in some
Cbymical Oyls , as particularly that of
Lernmon Pills,by barely Shaking the Glass,
that holds it, into Bubbles, that Transpo¬
sition of the Parts which is consequent to
j-he Shaking, will shew you on the Surfaces
of the Bubbles exceeding Orient and Live¬
ly Colours , which when the Bubbles re¬
lapse into the rest of the Qyl, do imme^
diately Vanish.

24. I know not, Pyropbihs3 whether I
should mention as a. Distinct: way, because
it is of a somewhat more General.Nature,
that Power, whereby a Liquor may alter
the Colour of another Body, by putting
the Parts of it into Motion s For though
possibly the Motion so produed, does, as
such, scldome suddenly change the Colour
of the Body whose Parts are Agitated,
yet this seems to be one of the most Ge¬
neral, however not Immediate causes of
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the Quick change of Colours in Bodies;
For the Parts being put into Motion by theadventitious Liquor , divers of them that
were before United, may become therebyDisjoyn'd , and when that Motion ceases
or decays, others of them may Stick toge¬ther, and that in a new Order, by which
means the Motion may sometimes producePermanent changes of Colours, as in the
Experiment you will meet with hereafter*of presently turning a Snowy WhiteBody into a Yellow, by the bare Affusion
of fair Water, which probably so Dis¬solves the Saline Corpuscles that remain'd
in the Calx, and sets them at Liberty toAct upon one another, and the Metall, far
more Powerfully than the Water withoutthe Assistance of such Saline Corpusclescould do. And though you rubb BlewVitriol, how Venereal and Unsophisticatedsoever it be, upon the Whetted Blade of a
Knife, it will not impart to the Iron itsLatent Colour, but if you moisten the Vi¬
triol with your Spittle, or common Water,the Particles of the Liquor disjoyning thoseof the Vitriol, and thereby giving them theVarious Agitation requisite to Fluid Bo¬dies , the Metalline Corpuscles of the thusDifsolv'd Vitriol will Lodge themselvesin Throngs in the Small and Congruous

Pores
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Pores of the Iron they are Rubb'd On, and
so give the Surface of it the Genuine Co¬
lour of the Copper.

25, There remains yet a way, Tyro-
pbiluS) to be mention'd, by which a Liquor
may alter the Colour of another Body, and
this seems the most Important of all, be¬
cause though it be nam'd but as One, yet
it may indeed comprehend Many, and
that is, by Associating the Saline Corpus¬
cles, or any other Sort of the more Rigid
ones of the Liquor, with the Particles of
the Body that it is employ'd to Work
upon. For these Adventitious Corpuscles
Associating themselves with the Protu¬
berant Particles of the Surface of a Co-
lour'd Body, must necessarily alter their
Bigness,and will most commonly alter their
Shape. And how much the Colours pf
Bodies depend upon the Bulk and FigiJe
of their Superficial Particles , you may
Guess by this, that eminent antient Philo¬
sophers, and divers Moderns, have thought
that all Colours might in a general way
be made out by these two; whose being
Diversify'd, will in our Case be attended
with these two Circumstances, the One,
that the Protuberant Particles being In¬
creased in Bulk, they will oftentimes be
Vary'd as to the Closeness or Laxity of



their Order , fewer of them being cosn-
tain'd within the fame Sensible (though
Minute ) space thaa before; or else by ap¬
proaching to one another , they mull
Straighten the Pores, and it may be tOoz
they will-by their manner ot Associating
themselves with the Protuberant Particles,
intercept new Pores. And this invites me
to consider farther, that the Adventitious
Corpuscles, I have been speaking of, may
likewise produce a great Change as well
in the Little Cavities or Pores as in the
Protuberances of a Colour'd Body ; for

- besides what we have just now taken notice
of, they may by Lodging themselves in
those little Cavities, fill them up, and it
may well happen, that they may not only
fill the Pores they Insinuate themselves irP
to, but likewile have their Upper Parts
extant above them ; and partly by these
new Protuberances, partly by Increasing the
Bulk of the former , these Extraneous
Corpuscles may much alter the Number
and Bigness of the Surfaces Pores, chang¬
ing the Old and Intercepting new ones.
And then 'tis Odds, but the Order of the
Little Extancies, and consequently that of
the Little Depressions in point of Situation
will be alter'd likewise: as if you dissolve
Quick-silver in some kind Of ^pa-forti^
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the Saline Particles of the MenBruum ,

Associating themselves with the Mercurial
Corpuscles, will make a Green Solution,
which afterwards easily enough Degene¬
rates. And Red Lead or Minium being
Dissolv'd in Spirit of Vinegar, yields not
a Red, but a Clear Solution, the Redness
of the Lead being by the Liquor Destroy cl*
Rut a better Instance may be taken from
Copper , for i have try'd, that if upon a
Copper-plate you let some Drops of weak
Aqua-fortis rest for a while, the Corpuscles
of the MenBruum joyning with those of
the Metall, will produce a very sensible
Asperity upon the Surface of the Plate,
and will Concoagulate that way into very
minute Grains of a Pale Blew Vitriol;
whereas if upon another part of the fame
Plate you suffer a little strong Spirit of
Urine to rest a competent time, you Lhall
find the Asperated Surface adorn'd with a
Deeper and Richer Blew. And the same
Aqua-fortis^ that will quickly change the
Redness of Red Lead into a Darker Co¬
lour z will, being put upon Crude Lead,
produce a Whitish Substance , as with
Copper it did a BleWiih. And as with
Iron it will produce a Reddish, and on
White Quills a Yellowish, so much may
the Coalition os the Parts of the fame

P Liquor,
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Liquor , with the differingly Figur'd Par¬
ticles of Stable bodies, divers ways Aspe¬
rate the differingly Disposed Surfaces, and
so Diversifie the Colour of those Bodies.
And you'l easily believe , that in many
changes of Colon?, that happen upon the
Dissolutions of Metalls, and Precipitations
made with Oyl bf Tartar, and the like
Fix'd Salts, there may Intervene a Coa¬
lition of Saline Corpuscles with the Par-
tides of the Body Diflblv'd or Precipitated,
if you examine how much the Vitriol of a
Metall may be Heavier than the Metalline
part of it alone, upon the Score of the
Saline parts Concoagulated therewith, and,
that in several Precipitations the weight of
the Calx does for the fame Reason much
exceed that of the Metall, when it was first
put in to be Dissolv'd.

2 6m But, Pyrophilus, to consider these
Matters more particularly would be to
forget that I declar'd against Adventuring,
at least for this time, at particular Theoriesof Colours, and that accordingly you
may justly expect from me rather Experi¬
ments than Speculations, and therefore I
shall Dismiss this Subject os the Forms of
Superficial Asperity in Colour'd Bodies,
as soon as I shall but have nam'd to you
by way of Supplement to what we have

hitherto
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hitherto Discours'd in this Section , a
Couple of Particulars, ( which you'l easily
grant me) The one, That there are divers
other ways for the speedy Production even
of True and Permanent Colours in Bodies,
besides those Practicable by the help of
Liquors; for proof of which Advertise¬
ment, though several Examples might be
alleged , yet I shall need but Re-mind
you of what I mention'd to you above,
touching the change of Colours suddenly
made on Temper'd Steel, and on Lead, by
the Operation os Heat, without the Inter¬
vention of a Liquor. But the other par¬
ticular lam to observe to you is of more
Importance to our present Subjects and it is,
That though Nature and Art may in some
cafes so change the Asperity of the Super-

' fictal parts of a Body, as to change its
Colour by either of the ways I have pro-
pos'd Single or Unassisted, yet for the most
part sis by two or three, or perhaps by
more of the fore-mentioivd ways Asso¬
ciated together, that the Effect is produced,
and if you consider how Yarioussy those
several ways and some others Ally'd unto
them, which I have left unmention'd, may
be Compounded and Apply'd, you will
not much wonder that such fruitful!, whe¬
ther Principles (or Manners of Diver-

V & ssficatiou )
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sisication ) should be fitted to Change or
Generate no small store os Differing Co¬
lours.

27. Hitherto-, Byrophiltis, wehave in dis-
, coursing of the Asperity of Bodies considers
the little Protuberances of other Superficial
particles which make up that Roughness, as
if we took it for granted , that they must be
'perfectly Opacous and impenetrable by the
Beams of Light, and so, must contribute to
the Variety of Colours as they terminate
more or less Light, and reflect it to the Eye
mix'd with more or less of thus or thus
mingl'd Shades. But to deal Ingenuously
with you, Pjropbihs, before I proceed any
further , I must not conceal from you ,
that I have often thought it worth a
Serious Enquiry, whether or no Parti¬
cles of Matter, each of them singly In¬
sensible, and therefore Small enough to be
capable of being such Minute Particles, as
the Atomish both of old and of late have
( nos absurdly ) called Corpufcula Colons,
may not yet consist each of them of divers
yet Minuter Particles, betwixt which we
may conceive little Commissures where they
Adhere to one another, and, however, may
hot be Porous enough to be, at least in some
degree, Pervious to the unimaginably sub¬
tile Corpuscles that make up the Beams of
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Light, and consequently to be in such a
degree Diaphanous. For, Pyropbi/«s, that the'
proposed Enquiry may be os moment to
him that searches after the Nature of Go-
lour, you'l ekfily-grant, if you consider, that
whereas Perfectly- Opacous bodies can but
reflect the incident- Beams of Light, those
that are Diaphanous are qualified to refract
them too , and that Refraction has such a
stroak in the Production ofColours, as you
cannot but have taken notice of, and per¬
haps admir'd in the Colours generated by
the Trajection of Light through Drops of
Water that exhibit a Rain-bow, through
Prifmatical glafses,and through divers other
Transparentbodies. But his like, Pyy-oph/hs,
you'l more easily allow that about this
matter his rather Important to have a Cer¬
tainty, than that his Rational to entertain a
Doubt 5 wherefore I must ment on to you
some of the Reasons that make me think it
may need a further Enquiry, for I find that
in a Darkned Room, where the Light is
permitted to enter but at One hole,the little
wandering Particles of Dust, that are com¬
monly called Motes, and, unkfs in the Sun¬
beams, are not taken notice of by the un-

> assisted Sight, 1 have, I fay, often ohferv'd,
that these roving Corpuscles being look'd
on by. an Eye plac'd on one side of the

F 3 Beams
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Beams that enterd the Little hole,and by the
Darkness having its Pupill much Enlarg'd,1could discern that theseMotes a.s soon as they
came within the compass of the Luminous,whether Cylinder or Inverted Cone, if I
may so call it, that was made up by the Un¬clouded Beams of the Sun , did in certain
positions appear adorn'd with very vivid Co?
lours, like those of the Rain-bow, or rathe?
like those of very Minute,but Sparkling frag¬
ments of Diamonds; and as soon as the
Continuance of their Motion had broughtthem to an Inconvenient position in reference
to the Light and the Eye, they were onlyvisible without Darting any lively Colours
as before, which seems to argue that theselittle Motes,or minute Fragments,ofseveralsorts of bodies reputed Opacous, and onlycrumbled as to their Exteriour and Looser
parts into Dust, did not barely Reflect the
Beaqis that fell upon them, but remit them
to the Eye Refracted too. We may also ob¬serve, that several Bodies, (as well some of
a Vegetable,as others ofan Animal nature)which are wont to pass for Opacous, appearin great part Transparent, when they areredue'd into Thin parts, and held against apowerful Light. This I have not only takennotice of in pieces of Ivory redue'd but into
Thick Leaves, as also in divers considerable

Thick
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Thick shells of Fishes, and in shaving of
Wood,but I have also found that a piece of
Dealjfar thicker than one would easily ima¬
gine, beingpurposty interpos'd betwixt my
Eye plac'd in a Room, and the clear Day¬
light, was notonly somewhat Transparent,
but ( perhaps by reason of its Gummous
nature) appear d quite through of a lovely
Red. And in the Darkned Room above
mention'd, Bodies held against the hole at
which the Light enter'd, appear'd far less
Opacousthan they would elsewhere have
done, insomuch that I could easily and
plainly see through the whole Thickness of
my Hand, the Motions ofa Body plac'd (at
a very near distance * ed, but yet) beyond
it. And even in soznerals, the Opacity is
not always so great as many think, is the Bo¬
dy be made Thin,for W hite Marble though
ofa pretty Thickness, being within a Due
distance plac'd betwixt the Eye and a Con¬
venient Light, will suffer the Motions of
ones Finger to be well difeern'd through it,
and so will pieces. Thick enough, of many
common Flints. But above all,that Instance
is remarkable, that is afforded us by Mi>\-
covie glass,(which some call Selenite%others
Lapis Specularis ) for though plates of this
Mineral, though but of a moderate Thick¬
ness, do - often appear Opacous, yet if

F 4 one
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©ne pf these he Dextrously split into the
thinnest Leaves 'tis made up of,it will yieldsuch a number of them, as scarce any thingbut Experience could have perswaded
me, and these Leaves will afford the most
Transparent sort os consistent Bodies, that,for ought I have observ'd, are yet known;and a single Leaf or Plate will be so far
from being Qpacous,that 'twill scarce be so
much as Visible, And multitudes ofBodies
there are, whose Fragments seem Gpacous
to the naked Eye, which yet, when I have
included them in good Microscopes^appear'd
Transparent;but,^o/^/7«5,on the other side
I am not yet sure that there are no Bodies,whose Minute Particles even in such a Mi¬
croscope as that of mine, which I was latelymentioning, will hot appear Diaphanous.For having consider'd Mercury Precipitated
perse, the little Granules that made up the/powder, look'd like little fragments ofCoral beheld by the naked Eye at a-Di¬stance ( for very Near at hand Coral will
sometimes, especially if it be Good, shew
someTransparericy.) Filings likewise of Steeland Copper, though in an excellent Micros*
cope, and a fair Day, they fhovv'd like prettyBig Fragments of those Metalls, and had

^considerable Brightness on some os their
Surfaces, yet I was not satisfied, that I per-

ccivd



( 73:
ceiv'd any Reflection from the Inner parts ot
any of the Filings. Nayshaving look'd in my
bell Microscope upon the Red Calx of Lead,
(commonly call'd Minium) neither I, nor a-
ny 1 shew?d it to,could discern it to be other
than Opacous, though the Day were Clear,
and the Object strongly Enlightned.And the
deeply Red Colour ot Vitriol appear'd in the
same Microscope ( notwithstanding the great
Comminution effected by the Fire) but like
Grosty beaten Brick. So that, Pyrepbtfus,
1 shall willingly resign you the care of
making some further Enquiries into the
Subject we have now been considering, for
I confess, as I told you before, that I think
that the Matter may need a further Scrutiny,
nor would I be forward to Determine how
tar or in what cafes the Transparency or
Semi-diaphaniety of the Superficial Cor¬
puscles of Bigger Bodies, may have an In¬
terest in the Production of their Colours,
especially because that even in divers White
bodies, as Beaten Glass, Snow and Froth,
where it seems manifest that the Super¬
ficial parts aretingly Diaphanous, ( being
either Water, or Air, or Glass) we fee not
that such Variety of Colours are produe'd
as usually are by the Refraction of Light,
even in those Bodies, when by their Big¬
ness, Shape, &c. they are conveniently

qualify'd
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qualify'd to exhibit such Various and Lively
Colours as those os the Rain-bow, and of
Prismatical Glasses.

28. By what has been hitherto difeours'd,
Pyrophilus, we may be assisted to judge of
that famous Controversie which was of Old
disputed betwixt the Epicureans and other
Momiffs on the one side , and most other
Philosophers on the other side. The former
Denying Bodies to be Colour'd in the
Dark , and the Latter making Colour to
be an Inherent quality, as well as Figure,
Hardness^Weight, or the like. For though
this Controversie be Reviv'd, and hotly
Agitated among the Moderns, yet I doubt
whether it be not in great part a Nominal
dispute , and therefore let us, according to
the Doctrine formerly delivers, Distin¬
guish the Acceptions of the word Colour,
and fay, that if it be taken in the Stricter
Sense , the Epicureans teem to be in the
Right, for if Colour be indeed, though not
according to them, but Light Modisy'd,
how can we conceive that it can Subsist in
the Dark, that is, where it must be supposed
there is no Light; but on the other side, if
Colour be considered as a certain Constant
Disposition of the Superficial parts of the
Object to Trouble the Light they Reflect
after such and such a Determinate manner,

this
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this Constant , and, if I may lo speak.,
Modifying disposition persevering in the
Object, whether it be Shin'd upon or no,
there seems no julhreason to deny, but that
m this Sense, Bodies retain their Colour as
well in the Night as Day; or, to Speak a
little otherwise, it way be said, that Bodies
are- Potentially Colour'd in the Dark, and
Actually in the Light. But of this fatter
discoursing more fully elsewhere, as Tjs a
difficulty that concerns Qualities in general,
I shall forbear to insist on it here.

CHAP. IV,

i. /^F greater Moment in the Invest:-
\_J gation of the Nature of Colours

is the Controversie, Whether those of the
Rain-bow, and those that are often seen in
Clouds, before the Rising, or after the
Setting of the Sun; and in a Word, Whe¬
ther those other Colours, that are wont to
be call'd Empbatical, ought or ought not
to be accounted True Colours. I need not
tell you that the Negative is the Common
Opinion, especially in the Schools, as may
appear by that Vulgar distinction of Co¬
lours, whereby these under Consideration
are term'd Apparent, by way of Opposition

to



to those that in the other Member of the
Distinction are call'd True or Genuine*
This question I fay seems to me of Impor¬
tance, upon this Account , that it being
commonly Granted, (or however, caste
enough to be Prpv'd ) that Emphatical
Colours are Light it self Modify *d by Re*fractions chiefly, with a concurrence tome-
times of Reflections, and perhaps lome
other Accidents depending on these two ;
if these Emphatical Colours be resolv'd to
be Genuine, it will seem consequent, that
Colours, or at least divers of them, are
but Diversify*d Light, and not such Real
and Inherent qualities, as they are com»
monly thought to be.

2. Now since we are wont to esteem
the Echoes and other Sounds of Bodies,
to be True Sounds, all their Odours to be
True Odours, and (to be short) since we
judge other Sensible Qualities to be True
ones, because they are the proper Objects
of some or other of our Senses, I fee not
why Emphatical Colours, being the proper
and peculiar Objects of the Organ of Sight,
and capable to Affect it as Truly and as
Powerfully as other Colours, should be re¬
puted but Imaginary ones.

And if we have ( which perchance you.'l
allow) formerly evincd Colour, (when

the
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the word is taken in its more Proper fense )
to be but Modify'd Light, there will be
small Reason to deny these to be true

' Colours., which more manifestly than others
disclose themselves to be produe'd by Di¬
versifications of the Light.

z. There is indeed taken notice of a
Difference betwixt these Apparent colours,

-and those that are wont to be esteem'd Ge¬
nuine , as to the Duration, which has in-
due'd some Learned Men to call the former
rather Evanid than Fantastical. But as the
Ingenious Gagendas does somewhere JudL
ciousty observe, is this way of Arguing
were Good, the Greenest of a Leaf ought
to past for Apparent, because, soon Fading
into a Yellow, it scarce lasts at all, in com¬
parison of the Greenest of an Emerauld*
i shall add, that if the Sun-beams be in a
convenient manner trajected through a

( Glast-prjsm, and thrown upon some well-
shaded Object within a Room , the Rain¬
bow thereby Painted on the Surface of the
Body that Terminates the Beams, may
oftentimes last longer than some Colours I
have produe'd in certain Bodies , which
would justly, and without scruple be ac¬
counted Genuine Colours, and yet suddenly
Degenerate, and lose their Nature.

4, A greater Disparity betwixt Em-
: . phatical
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phatical Colours, and others, may perhaps
be taken from this, that Genuine Colours
seem to be produc'd in Opacous Bodies by
Reflection, but Apparent ones in Diapha¬
nous Bodies, and principally by Refraction,
I fay Principally rather than Solely , be¬
cause in some cases Reflection also may
concurr, but still this seems not to conclude
these Latter Colours not to be True ones*
Nor must what has been newly said of
the Differences of True and Apparent
Colours, be interpreted in too Unlimited a
Sense , and therefore it may perhaps some¬
what Assist you, both to Reflect upon the
two fore-going Objections, and to judge
of some other e a stages which you'l meet
with in this Tract., if I take this Occasion
to observe to you, that if Water be Agi¬
tated into Froth, it exhibits you know a
White colour, which soon after it Loses
upon the Resolution of the Bubbles into
Air and Water, now in this cafe either
the Whiteness of the Froth is a True Co¬
lour pr not, if it be, then True Colours,
supposing the Water pure and free from
Mixtures of any thing Tenacious, may be
as Short-liv'd as those Of the Rain-bow z
also the Matter, wherein the Whiteness did
Reside, may in a few moments perfectly
Lose all foot-steps or remains of it. And

besides.
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besides, even Diaphanous Bodies may be
capable of exhibiting True Colours by Re¬
flection , for that Whiteness is so pro¬
duced, we (hall anon make it probable.
But if on the other side it be said, that the
Whiteness of Troth is an Emphatical Co¬
lour , then it must no longer be said, that
Fantastical Colours require a certain Po¬
sition of the Luminary and the Eye, and
must be Vary'd or Destroy'd by the Change
thereof, since Froth appears White, whe¬
ther the Sun be Rising or Setting, or in the
Meridian, or any where between it and the
Horizon, and from what (Neighbouring)
place soever the Beholders lye looks upon
it. And since by making a Liquor Tena-
cious enough, yet without Destroying its
Transparency, or Staining it with any Co¬
lour, you may give the Little Films, where¬
of the Bubbles consist, such a Texture, as
may make the Froth last very many Hours,
ifnot some Days, or even Weeks, it will
render it somewhat Improper to assign
Duration for the Distinguishing Character
to Discriminate Genuine from Fantastical
Colours. For such Froth may much out¬
last the Undoubtedly true Colours of some
of Nature's Productions, as in that Gaudy
Plant not undeservedly call'd the Mervail
of Peru, the Flowers do often Fade, the

fame
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fame Day they are Blown ; And I have
often seen a Virginian Flower, which usu¬
ally Withers within the compass of a Day;
and 1 am credibly inform'd, that not far
from hence a curious Herborist has a Plant,
whose Flowers perish in about an Hour.
But is the Whiteness of Water turn'd into

Froth must therefore be reputed Empha-
tical 5 because it appears not that the Na¬
ture of the Body is Altet'd, but only that
the Disposition of its Parts in reference to
the Incident Light is Chang'd, why may
not the Whiteness be accounted Empha-
tical too, which I shall shew anon to be
Producible, barely by such another change
in Black Horn > and yet this so easily ac¬
quired Whiteness seems to be as truly its
Colour as the Blackness was before, and at
least is more Permanent than the Green¬
ness of Leaves, the Redness of Roses, and,
in short, than the Genuine Colours of the
most part of Nature's Productions. It
may indeed be further Objected, that accor¬
ding as the Sun or other Luminous Body
changes place 3 these Emphatical Colours
alter or vanish. But not to repeat what I
have just now said, I shall add, that if a
piece of C loath in a Drapers Shop (in such
the Light being feldome Primary) be va¬
riously Folded, it will appear of differing

Colours,;
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Colours 3 as the Parts happen to be more
Illuminated or more Shaded , and if you
stretch it Flat, it will commonly exhibit
some one Uniform Colour, and yet these
are not wont to be reputed Emphatical,
so that the Difference seems to be. chiefly
this 3 that in the Cafe of the Rain-bow,
and the like, the Position of the Luminary
Varies the Colour , and in the Cloath I
have been mentioning, the Position of the
Object does it, Nor am I forward to al¬
low that in all Cafes the Apparition of
Emphatical Colours requires a Determi¬
nate position of the Eye, for if Men will
have the Whiteness of Froth Emphatical,
you know what we have already Insert'd
from thence* Besides, the Sun-beams era-

, jected through a Triangular Glass, after
the manner lately mention'd, will, upon
the Body that Terminates them, Paint a
Rain-bow, that may be seen whether the
Eye bcplac'd on the Right Hand of it or
the Left, or Above or Beneath it, or Be¬
fore or Behind it; and though there may
appear some Little Variation in the Co¬
lours of the Rain-bow, beheld from Diffe¬
ring parts of the Room, yet such a Diver¬
sity may be also obferv'd by an Attentive
Eye in Real Colours, look'd upon under
the like Circumstances. Nor will it sol-

G IgWf
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low, that because there remains no Foot¬
steps of the Colour upon the Object, when
the Prism is Rcmov'd, that therefore the >
Colour was not Real, since the Light was
truly Modify'd by the Refraction and Re¬
flection it Suffer'd in its Trajection
through the Prism; and the Object in our
case serv'd for a Specular Body, to Reflect
that Colour to the Eye. And that you
may not be Startled, Pyrophiltis , that I
should Venture to say, that a Rough and
Coiour'd Object may serve for a Speculum
to Reflect the Artificial Rain-bow I have
been mentioning , consider what usually
happens in Darkned Rooms, where a j
Wall, or other Body conveniently Situated
within, may lo Reflect the Colours of
Bodies, without the Room, that they may
very clearly be Discern "d and Distinguish'd,
and yet 'tis taken for granted, that the Co¬
lours seen in a Darkned Room, though they
leave no Traces of themselves upon the
Wall or Body that Receives them, are the
True Colours of the External Objects, to¬
gether with which the Colours of the I-
mages are Mov'd or do Rest. And the
Errour is not in the Eye, whose Office is
only to perceive the Appearances of things,
and which does Truly so, but in the Judg¬
ing or Estimative faculty, which Mistaking-
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ly concludes that Colour to belong to the
Wall, which does indeed belong to the
Object, because the Wall is that from
whence the Beams of Light that carry the
Visible Specks, do come in Straight Lines
directly to the Eye, as for the (ame Rea¬
son we are wont at a certain Distance from
Concave Spherical Classes, to perfwade
bur selves that we fee the Image come forth
to Meet us, and Hang in the Air betwixt
the Glass and Us, because the Reflected
Beams that Compose the Image cross in
that place, where the Image seems to be,
and thence, and not from the Glass, do in
Direct Lines take their Course to the Eye,
and upon the like Cause it P, that divers .

Deceptions in Sounds and other Sensible
Objects do depends as we elsewhere de¬
clare.

5. I know not, whether I need add|
that I have purposely Try'd, ( as you'l find
some Pages hence, and will perhaps think
somewhat strange ) that Colours that are
call'd Erriphatical^ because not Inherent id
the Bodies in which they Appear, may be
Compounded with one another, as those
that are confessedly Genuine may. But
when M this is said, Pyrophilus 6 I must
Advertise you, that it is but Problematically
Spoken, and that though I think the Dpi-

G i mod
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nion I 1 ave endeavour'd to fortifie Pro¬
bable , yet a great part of our Discourse
concerning Colours may be True, whether
that Opinion be so or not.

CHAP. V.
i« '"T^Here are you know , Pjrophilus3

I. besides those Obsolete Opinions
about Colours which have been long since
Rejected, very Various Theories that have
each of them,even at this day, Eminent Men
for its Abettersjsor the Peripatetick Schools,
though they dispute amongst themselves
divers particulars concerning Colours, yet
in this they seem Unanimously enough to
Agree, that Colours are Inherent and Real
Qualities, which the Light doth but Dis¬
close, and not concurr to Produce. Besides
there are Modems, who with a slight Vari¬
ation adopt the Opinion of Plato^ and as he
would have Colour to be nothing but a
Kind of Flame consisting of Minute Cor¬
puscles as it were Darted by the Object
against the Eye, to whose Pores their Lit¬
tleness and Figure made them congruous,
so these would have Colour to be an Inter¬
nal Light of the more Lucid parts of the
Object, Darkned and consequently Alter'd
by the Various Mixtures of the less Lumi¬

nous
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nous parts. There are allo others, who in
imitation ofsome of the Ancient
make Colour not to be Lucid steam 3 but
yet a Corporeal Effluvium issuing out
of the Colour'd Body, but the Knowingst
of these have of late Reform'd their Hypo¬
thesis ^ by acknowledging and adding that
some External Light is necessary to Excite,
and as they speak, Sollieit these Corpuscles
of Colour as they call them , and Bring
them to the Eye. Another ami more prin¬
cipal Opinion of the Modem Philosophers,
to which this last nam'd may by a Favour¬
able explication be reconcil'd , is that
which derives Colours from the Mixture of v

Light and Darkness, or rather Light and
Shadows. And as for the chymtjls 'cis
known, that the generality of them ascribes
the Origine ofColours to the Sulphureous
Principle in Bodies, though 1 find, as I else¬
where largely shew, that some of the
Chiefest of them derive Colours rather
from Salt than Sulphur,and others, from the
third Hypostatical Principle , Mercury.
And as for the Cartesians 1 need not tell
you, that they, supposing the Sensation of
Light to bee produe'd by the Impulse
made upon the Organs of Sight, by certain
extremely Minute and Solid Globules, to
which the Pores of the Air and other Dia-

G z phanous
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plianous bodies are pervious, endeavour tp
derive the Varieties of Colours frpm the
Various proportion of the Direct Progress
or Motion of these Globules to their Cir¬
cumvolution or Motion about their own

Centre, by which Varying Proportion they
are by this Hypothesis fuppoi'd qualify'a
to strike the Optick Nerve after several
Distinct manners, so to produce the percep¬
tion of Differing Colours.

2. Besides these six principal Hypotheses,
Pyrophilus , there may be forpe others,
which though Less known, may perhaps as
well as these deserve to be taken into con¬
sideration by you ; but that I should copi-
ousty debate any of them at present, I pre¬
sume you will not expect, if you consider
the Scope ofthese Papers, and the Brevity 1have designed in them, and therefore I shall
at this time only take notice to you in the
general of two dr three things that do more
peculiarly concern- the Treatise you have
now in your hands. ' :} '

3. And first, though the Embracers of
the several Hypotheses I have been naming
to you, by undertaking each Sect of them to
explicate Colours indefinitely, by the par¬ticular Hypotheses they maintain, feem to
hold it forth as the only Needful! Theoryabout that Subject, yet for my part I doubt

' '
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whether any one of all these Hypotheses
have a right to be admitted Exclusively to
all others, fpr I think it Probable, that
Whiteness and Blackness maybe explicated
by Reflection alone without Refraction, as
yon'l find endeavoured in the Discourse
you! meet with e're long Of the Origine os
Whiteness and Blackness, and on the other
side, since I have not found that by any Mix¬
ture of White and True Black, ( for there
is a Blewish Black which many mistake for
a Genuine) there can be a Blew , a
Yellow, ora Red, to name no other Co¬
lours, produced, and since we do find that
these Colours may be produe'd in the
Glass-prism and other Transparent bodies,
by the help ofRefractions, it seems that Re¬
fraction is to be taken in into the Expli¬
cation of some Colours, to whose Gene¬
ration they seem to concurs, cither by ma¬
king a further or other Commixture of
Shades with the Refracted Light, or by
some other way not now to be discours'd.
And as it seems not improbable, that in
cafe the Pores of the Air, and other Dia¬
phanous bodies be every where almost fill'd
with such GlobuU as the Cartesians suppose,
the Various kind of Motion of these Glomli,
may in many cases have no small stroak in
Varying our Perception of Colour, so

G a without
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without the Supposition os these Globuli^
which 'tis not so easie to evince, i think
we may probably enough conceive in ge¬
neral 3 that the Eye may be Variously
affected, not only by the Entire Beams os
Light that tall upon it as they are such,
but by the Order, and by the Degree os
Swiftness , and in a word by the
Manner according to which the Particles
that compose each Particular Beam arrive
at the Sensory, so that whatever be the
Figure os the Little Corpuscles, of which
the Beams of Light consist, not only the
Celerity or Slowness of their Revolution
or Rotation in reference to their Pro¬
gressive Motion, but their more Absolute
Celerity, their Direct or Undulating
Motion , and other Accidents, which may
attend their Appulse to the.Eye, may fit
them to make Differing Impressions on'it.

4. Secondly ,' For these and the like
Considerations, Pyrophilus,I must desire that
you would look upon this little Treatise,
hot as a Discourse written Principally to
hnaintain any "of the sore-mention'd Theo¬
ries, Exclusively to all others., or substitute
a New one osmy Own, but as the begin¬
ning of a History of Colours,' upOn which,
when you and your Ingenious friends shall
Jiavc Er/rich'Jd it,' a Solid Theory may be



safely built. But yet because this History
is not meant barely for a Register of the
things recorded in it , but for an appa¬
ratus to a found and comprehendtive Hy¬
pothesis, I thought fit, so to temper the
whole Discourse, as to make it as condu-
cible, as conveniently I can to that End, and
therefore I have not scrupled to let you fee
that I was willing, as to save you the labour
of Cultivating some Theories that 1
thought would never enable you to reach
the Ends you aim at, so to contract your
Enquiries into a Narrow compass, for both
which purposes i thought it requisite to
do these two things, the Oney to let down
some Experiments which by the help of
the Reflections and Insinuations that attend
them, may assist you to discover the ln-
sirmnefs and Insufficiency both of the com¬
mon Peripatetick Doctrine, and of the
now more applauded Theory of thQChy-
mish about Colour because these two

Doctrines having Pofkfs'd themselves, the
one of the most part of the Schools, and
the other of the Esteem of the Generality
of Physicians and other Learned Men,
whose Professions and Ways of Study do
not exact that they should Scrupulously*
examine; the very First and Simplest Princi ¬
ples of Nature , I fear'd it would be to

little
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little purpose, without doing something todiscover the Insufficiency of these Hypo¬theses , that 1 should, ( which was the
Other thing I thought requisite for me to
do ) set down among my other Experi¬
ments those in the greatest Number, that
may let you see, that, till I shall be Better
Inform'd, I enclineto take Colour to be a
Modification of Light, and would invite
you chiefly to Cultivate that Hypothesis,
and Improve it to the making out of the
Generation of Particular .Colours , as I
have Endeavoured to apply it to the Expli¬
cation of Whiteness and Blackness.

5. Thirdly. But, Pyrophilus, though this
beat present the Hypothesis I preferr, yet
I propose it but in a General Sense, teach¬
ing only that the Beams of Light, Modi-
fy'd by the Bodies whence they are sent
(Reflected or Refracted ) to the Eye, pro¬
duce there that Kind of Sensation, Men
commonly call Colour; 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 Progress and
Rotation of the Cartesian Globuli Cælefles,
or by some other way which I am not now
æo mention, I pretend not here to De¬
clare. Much less do I pretend to Deter¬
mine, or scarce so much as to Hope to

.know
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know all that were requisite to be Known,
to give You, or even my Self, a perfect ac¬
count of the Theory of Vision and Co¬
lours , for in Order to such an undertaking
I would first Know what Light is, and if
it be a Body (as a Body or the Motion of
a Body it seems to be ) what Kind of Cor¬
puscles for Size and Shape it consists of,
with what Swiftness they move Forwards,
and Whirl about their own Centres.
Then , I would Know the Nature of Re¬
fraction, which 1 take to be one of the Ab-
strusest things ( not to explicate Plausibly,
but to explicate Satisfactorily ) that I hav&
met with in Physicks ; I would further
Know what Kind and what Degree of
Commixture of Darkness or Shades is
made by Refractions or Refiections,or both,
in the Superficial particles of those Bodies,
that being Shin'd upon, constantly exhibit
the one, for Instance, a Blew, the other a
Yellow, the third a Red Colour ; I would
further Know why this Contemperation of
Light and Shade, that is made, for Exam¬
ple, by the Skin of a Ripe Cherry, should
exhibit a Red, and not a Green, and the
Leaf of the same Tree should exhibit a

Green rather than a Red ; and indeed.
Lastly, why since the Light that is Modi¬
fy'd into these Colours consists but of Cor¬

puscles
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puscles moved against the Retina or Pith
of the Optick Nerve, it should there not
barely give a Stroak, but produce a Co-
Jour, whereas a Needle wounding like¬
wise the Eye, would not produce Colour
but Pain. These, and perhaps other things
I should think requisite to be Known, be¬
fore I should judge my Self to have fully
Comprehended the True and Whole Na-
ture of Colours ; and therefore, though
by making the Experiments and Reflections
deliver'd in this Paper, I have endeavour'd
somewhat to Lessen my Ignorance in this
Matter, and think it far more Desireable to
discover a Little, than to discover Nothing,
yet I pretend but to make it Probable by
the Experiments I mention, that some
Colours may be Plausibly enough Expli¬
cated in the General by the Doctrine here
propos'd ; For whensoever I would De¬
scend to the Minute and Accurate Expli-
cation of Particulars, I find my Self very
Sensible of the great Obscurity of things,
without excepting those which we never
lee but when they are Enlightned? and con¬

fess with Scaliger, L&tet natura
B^Para r' ( fay5 he, Speaking of thatof Colour) & ficat aliarum

rerum species inprofundijfima call-
infeitiœ humana,

THE



PART, II.

Of the Nature of whiteness and
Blackness.

!. Hough after what I have
acknowledged 5 Pfophilus^
of the Abstruse Nature of
Colours in particular^ you

will easily believe, that I pretend not to
give you a Satisfactory account of White¬
ness and Blackness; Yet not wholly to
frustrate your Expectation of my offering
something by way of Specimen towards
the Explication of some Colours in parti¬

cular

THE

EXPERIMENT AL HI STORE

OF COLOURS.

CHAP. I.



cular, I shall rtidke choice of These as the
most Simple Ones, (and by reason of their
mutual Opposition the Least hardly expli¬
cable) about which to present you my
Thoughts, upon condition you will take
them at most to be my Conjectures, not my'

Opinions*
2. When 1 apply'd my Self to considerj

how the cause of Whiteness might be
expland by Intelligible and Mechanical
Principles I remembred not to have ihet
with anything among the Antient Corpus-
cularian Philosophers, touching the Qua¬
lity we call Whiteness $ save that Demo-

critus is by Aristotle said toAibim quippe have ascrib'd the Whiteness of
fmd^aspc- Bodies to their Smoothness^
mm cfse dicit, and on the contrary theirhC7srC7 Blackness to their Asperity.
& -senfii. 5. But though-about the Latter of

those Qualities his Opinion beallowable, as we shall see anon, yet that heneeds a Favourable Interpretation in whatis Deliver'd concerning the First, ( at leastIf his Doctrine be not Mis-represented inthis point, as it has been in many othersJ
we shall quickly have Occasion to manifest.
But amongst the Moderns the most Learn-
fed Ga(JenduS in his Ingenious Epistle pub-lish'd in the Year t 6 4 2. De apparenti

Magmtudtnek"
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Magnitudine folis bumilis & fublimiSy re¬
viving the Æomical Philosophy3has, though
but 3 ncidentally, deliver'd something to¬
wards the Explication of Whiteness upon
Mechanical Principles : And because no
Man that 1 know of, has done so
before him, I (hall, to be sure to
do him Right, give you his Sense
in his own Words : Cogites velim (fays
he ) lucem quidem in Diaphano nullius colons
videriy fed in^Opaco tamen terminante Can-
dieare , ac tamo magis, quant o denfior sea
colleBior fuerit. Deinde aquam mn efje qui¬
dem colons ex fe candidi & radium tamen
ex ea reflexum versus oculum candicare.
%urfus cum plana aquæ Superficies non nifi
ex una parte earn reflexionem faciat : fi con-
tigerip tamen illam in aliquot bullas intume[-
cere3 bullam unamquamque reflectionem facere3
& candoris fpeciem creare certa Superficies
parte.. -dd hæc Spurnam ex aqua pura non
alia ratione videri candefcere & albefcerere
quam quod fit congeries confertijfima minu*
tijfimarum bullarum , quarum unaquœque
fitum radium refleEtity unde continent candor
alborve apparet. Denique Nivem mini aliud
videri quam fpeciem puriffimœ spurn £ ex
bullulis quam mimtijfimis & confertiffimis
cohœrentis. Sed ridicuhm me exbibeamfii tales
meas nugas uberius proponem*

z. But
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3. But though in this passage, that very

ingenious Person has Anticipated part of
what I should say; Yet I presume you will
for all that expect, that I should give you a
fuller Account of that Notion of White-
ness, which 1 have the least Exceptions to,
and of the Particulars whence I deduce it,
which to do, I must mention to you the
following Experiments and Observations.

Whiteness then consider'das a Quality
in the Object, leems chiefljyp depend upon
this, That the Superficies or the Body that
iscall'd White, is Asperated by almost in¬
numerable Small Surfaces, which being of
an almost Specular Nature, are also so
Plac'd, that some Looking this way, and
some that way, they yet Reflect the Rays of
Light that fall on them, not towards one
another, but outwards towards the Spe¬
ctators Eye. In this Rude and General
account of Whiteness, it seems that be¬
sides those Qualities, which are common
to Bodies of other Colours, as for instance
the Minuteness and Number of the Super¬
ficial parts, the two chief things attri¬
buted to Bodies as White are made to be.
First, that its Little Protuberances and Su¬
perficial parts be of somewhat a Specular
Nature, that they may as little Looking-
glasses each of them Reflect the Beams it

,
, receives.
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deceives, (or the little Picture of the Srna
made on it) without otherwise conside¬
rably Altering them ; whereas in most:
other Colours, they are wont to be much
Chang'd z by being also Refracted, orby
being Keturn'd to the Eye^mixt with Shades
or otherwise. And nextj that its Super¬
ficial parts be so Situated^ that they Retain
hot the Incident Rays of Light by Re¬
flecting them Inwards, but Send them al¬
most all Back, lo that the Outermost Cor*
puscles of a White Body, having their
Various Little Surfaces of a Specular Na¬
ture, a Man can from no place Behold the
Body 5 but that there will be among thofe
Innumerable Saperficieculee,that Look some
one way, and some another, enough of
them Obverted to his Eye, to afford like a
broken Looking-glass, a cbnfused Idæa, or
Representation Of Light, and make such an
Impression on the Organ, as that for which
Men are Wont to call a Body White. But
this Notion will perhaps be best Explan'd
by the fame Experiments and Observati¬
ons, on which it is Built, And therefore I
shall now advance to 7bemB

4* And in the first place I consider, that
the Sun and other Powerfully Lucid Bc>
dies^ arenot only wont to Offend, which
Wfe sM to Dazle our Eyes, but that if any

H Colour
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Colour be to be Ascrib'd to them as they
are Lucid , it seems it should be White¬
ness : For the Sun at Noon-day, and in
Clear weather , and when his Face is less
Troubled, and as it were Stained by the
Steams of Sublunary Bodies, and when his
Beams have much less of the Atmosphere
to Traject in their Passage to our Eyes,
appears of a Colour more approaching toVY bite, than when nearer the Horizon,the Interposition of certain Sorts of Fumes
and Vapours make him oftentimes appeareither Red, or at least more Yellow, And
when the Sun Shines upon that Natural
Looking-glass, a Smooth water, that partof it, which appears to this or that parti-*cular Beholder, the most Shin'd on, does
to his Eye seem far Whiter than the rest.
And here i shall add, that I have some¬
times had the Opportunity to observe a
thing, that may make to my present pur¬pose z namely, that when the Sun was
Veil'd over as it were, with a Thin White
Cloud , and yet was too Bright to beLook cl upon Directly without Dazling,by casting my Eyes upon a Smooth water,
as we sometimes do to observe Eclipseswithout prejudice to our Eyes, the Sunthen not far from the Meridian, appear d
to me not Red, but lo White, that'twas

not
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pot without some Wonder, that I made
the Observation, Besides, though, we in
English are wont to fay, a thing is Red hot,
as an Expression of its being Superlatively
Ignitum, (is I may so Speak for want of a
proper English word ) yet in the Forges of
Smiths, sand the Furnaces of other Arti*
beers, by that which they call a White
heat, they mean a further Degree of Igni¬
tion^ tlian by that which both they and we
call a Red heat.

5. Secondly, I'consider, that common
Experience informs us, that as much Light
Over-powers the Eye, so when the Ground
is covered with Snow, ( a Body extremely
White) those that have Weak Eyes are
wont to complain of too much Lights
And even those that have not s are gene*
sally Sensible os an Extraordinary measure
of Light in the Air, and if they are fain
to Look very long upon the Snow', find
their Sight Offended by it. On which oc¬
casion wev may call to mind what Xenojthon
relates, that his, Cyrus marching his Army
for divers days through Mountains cove¬
red with Snow, the Dazling splendor of its
Whiteness prejudiced the Sight of very
many of his Souldiers, and Blinded some
of them | and other Stories of that Nature
DH be thft with in Writers of good

Hi NotCo
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Hole. And the like has been affirm'd to
me by credible Persons of my own Ac¬
quaintance, and especially by one who
though Skill'din Physick and not Anticnt
confessed to me when I purposely ask'd
him, that not only during his stay in Mus¬
covy he found his Eyes much^Impair'd,
by being redue'd frequently to Travel in the
Snow, but that the Weakness of his Eyes
did not Leave him when he left that Coun¬
try, but has follows him into these Parts,
and yet continues to Trouble him* And
to this doth agree what I as well as others
have obferv'd, namely, that when I Tra*
velfd by Night, when the Ground was all
cover'd with Snow , thoflgh the Night
otherwise would not have been Lightsome,
yet I could very well fee to Choose my way.
But much more Remarkable to my present
purpose is that, which I have met with in

Olaus Magnus, concerning the
way of Travelling in W interHtstor. lib. 4, . __ , r> ■ 1

cap. IZ. m the Northern Regions, where
the Days of that Season are so

very Short § for after other things not need*
full to be here Transcribed: tier, fays he,
Diurnum duoscilicet montana milliaria ( quæ
12 Italica suns) confidant* Nolle ved
sub fplendijfima tuna, duplatum tier consu~
munt ant trifUtum, Neque id ingommode fit,~

cum
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cum nivtum reverberations smarts splendor
sublimes & declives carnpos illustret3 ac etiam
montium prœcipitia ac noxiaS feras a longe
prospiciant evitandas, Which Testimony I
the less Scruple to allege , because that it
agrees very well with what has been Af-
firm'd to me by a Physician ofMofco, whom
the Notion I have been Treating of con¬
cerning Whiteness invited me to ask
whether he could not See much farther
when he Travelled by Night in Ruffia than
he could do in England, or elsewhere, when
there was no Snow upon the Ground,
For this Ingenious Person inform'd me,
that he could See Things at a farr greater
Distance, and with more Clearness., when
he Travell'd by Night on the Ruffian Snow,
though without the Assistance of Moon¬
shine, than we in these Parts would easily
be perswaded, Though it seems not un¬
likely to me, that the Intenseness of the
Cold may contribute something to the
considerablcness of the Effect, by much
Clearing the Air of Darkish Steams,
which in these more Temperate Climates
are wont to Thicken it in Snowy weather:
For having purposely inquistd of this Do¬
ctor, and consulted that Ingenious Navi-
ator Captain Jamess Voyage hereafter to
e further mention'd, I find both their Re¬

id 3 lations
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lations agree in this , that in Dark FrostyNights they could Discover more Stars,and
See the rest Clearer than we in England 2Xt
wont to doi '

6. 1 know indeed that divers Learned
Men think, that Snow so strongly Affects
our Eyes, not by a Borrow'd, but a Native
Light 3 But I venture to give it as a Proof,that White Bodies reflect more Light thanOthers , because having once purposelyplac'd a parcel of Snow in a Room care- [fully Darkncd , that no Celestial Lightmight come to fall upon it ; neither I, nor
an ingenious Person, ( SkilTd in Opticks )whom I defir'd for a Witness, could find,that it had any other Light than what it
receiv'd. '• And however, *tis usual amongthose that Travel in Dark Nights, that theGuides wear something os White to be
Discern d by, there being scarce any Nightso Dark, but that in the Free Air there re¬
mains some Light, though Broken and
Debilitated perhaps by a thousand Re*
flections from the Opacous Corpuscles thatSwim in the Air, and fend it to one ano¬
ther before it comes to arrive at the Eye.'

7. Thirdly, ' And the better to drew
that White Bodies reflect store of Light,In 'comparison of those that are otherwise
Colour5 d, I did in the Darkn'd Room,'

formerly
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formerly mention'd, hold not far from the
Hole, at which the Light was admitted,
a Sheet only of White Paper, from whence
casting the Sun-beams upon a White
Wall, whereunto it was Obvened , k
manifestly appear'd both to Me, and to the.
Person I took for a Witness of the Expe¬
riment z that it Reflected a iar greater
Light, than any of the other Colours for¬
merly mention d , the Light so thrown
upon the Wall notably EnUghtning it, and
by it a good part of the Room. And yet
further to shew you, that White Bodies
Reflect the Beams From them, and not To¬
wards themselves. Let me add, that Ordi¬
nary Burning-glasses, such as are wont to
be employ d to light Tobacco, will not in a
great while Burn, or so much as Discolour
a. Sheet of White Paper. Insomuch that
even when I was a Boy, and Lov'd to
make Tryals with Burning-glastes, I could
not but wonder at this Odd Phenomenony
which set me very Early upon Guesting at
the Nature of Whiteness, especially be¬
cause I took notice, that the Image of the
Son upon a White Paper, was not so well
Defln'd ( the Light seeming too Diffus'd )
as upon Black, and because I try'd, that
Blacking over the Paper with Ink, not only
the Ink would be quickly Dry'd up, but the

H 4 Paper
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Paper that I could not Burn before3 would
be quickly set 011 Fire* I have also try'd,
that by exposing my Hand with a Thiri
Black Glove over it to the Warm Sun, it
was thereby very quickly and considerably
more Heated, than if I took off the Glove,
and held my Hand Naked, or put on it ano¬
ther Glove of Thin but White Leather.
And having thus shewn you, Pyropbilus^that White Bodies reflect the most Lightof any , let us' now proceed, to consider
what is further to be taken notice of in
them, in order to our present Enquiry.

8. And Fourthly, whereas among theDispositions we attributed to White Bo¬
dies, we also intimated this, That such
Bodies are apt, like Speculums, though butImperfect ones, to Reflect the Light thatfalls on them Untroubled or Unstain'd, weshall besides other particulars to be met
with in these Papers, offer you this in fa¬
vour of the Conjectures That in the
DarknedRoom several times mention'din
this Treatise, we try'd that the Sun-bc arns
being cast from a Coloured Body upon $neighbouring WhiteWall , the Determi¬
nate Colour of the Body was from theWall reflected to the Eye, whereas wecould in divers cafes manifestly Alter theColour arriving at the Eye, by Substituting'

'

: 1 '/• ' , at
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at a convenient Distance, a (conveniently )
Colour'd (and Glossy) Body instead.of
the White Wall. As by throwing the
Beams from a Yellow Body upon a Blew, j
there would be Exhibited a kind of Green,
as in the Experiments about Colours is
more fully Declar'd,

$ . I know not whether I should on this
Occasion take notice, that when, as when
looking upon the Calni and Smooth Surface
of a River betwixt my Eye and the Sun, it
appear'd to be a natural Speculum, where¬
in that Part which Reflected to my Eye the
Entire and defin'd Image of the Sun,and the
Beams less remote from thole which exhi¬
bited That Image, appear'd indeed of a
great and Whitish Brightness, bur the rest
Comparatively Dark enough: ifafterwards
tfle Superficies chanc'd to be a little, but not
much troubledjby a gentle Breath of Wind,
and thereby redue'd into a Multitude of
Small and Smooth Speculums., the Surface
of the River would suitably to the Doctrine
lately deliver'd, at a Distance appear very
much ofKin to Whitc,though it would lose
that Brightness or Whiteness upon the
Return of the Surface to Calmness and an
Uniform Level. And I have sometimes
forTryals fake brought in by a Lenticular
Glass 3 the Image of a River, Shin'd upon
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by the Sun, into an Upper Room Darkn'd,
and Distant about a Quarter of a Mile
from the River, by which means the Nu¬
merous Declining Surfaces of the Water
appear'd so Contracted, that upon the Body
that received the Images, the whole River
appear'd a very White Object at two or
three paces distance. But if we drew Near
it, this Whiteness appear'd to proceed from
an Innumerable company of Lucid Re-
£ections,from the several Gently wav'd Su?
perficies of the Water, which look'd Near
at hand like a Multitude of very Little, but
Shining Scales of Fish, of which many did
every moment Disappear, and as many were
by the Sun, Wind and River generated
anew. But though this Observation seem'd
Sufficiently to discovershow the Appearing
Whiteness in that cafe was Productd, yet in
some other cases Water may have the Same,
though not so Vivid a Colour upon other
Accounts, for oftentimes it happens that
the Smooth Surface of the Water does
appear Bright or Whitish, by reason of the
Reflection not immediatly of the Images of'
the Sun, but of the Brightness of the Sky;
and in such cafes a Convenient Wind may
where it pastes along make the Surface look
Black, by causing many such Furrows and
Cavities, as may make the Inflected Super-
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fides of the Water reflect the Brightness of
the Sky rather Inward than Outward. And
again jf the Wind increase into a Storm,the
Water may appear White, especially near
the Shore and the Ship, namely because the
Rude Agitation Breaks it into Borne or
Broth. So much do Whiteness and Black¬
ness depend upon the Disposition of the
Superficial parts of a Body to Reflect the
Beams of Light Inward or Outward. But
that asWhite Bodies reflect the most Light
of any, so there Superficial Particles are,
in the Sense newly Deliver'd, of a Specular
Nature, I shall now further endeavour to
shew both by the making of Specular bo¬
dies White, and the making of a White
body Specular.

10. In the Fifth place then 3 I will in¬
form You, that ( not to repeat what
Gafjendus observes concerning Water)
I have for Curiosity sake Distill'd Quick¬
silver in a Cucurbit, fitted with a Capa¬
cious Glass-head, and observ'd that when
the Operation was perform'd by the De¬
grees of Fire requisite for my purpose,
there would flick to the Inside ofthe Alem-
bick a multitude of Little round drops of
Mercury. And as you know that Mercury
is a Specular Body, so each of these Little
drops was a small round Looking-glass,
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and a Multitude pf them lying Thick and:
Hear one another,they did both in myjudg-
menr, and that of thole I Invited to see it,
make theGlass they were fastened to,appear
manifestly a White Body. And yet as I said,
this Whiteness depended upon the Minute¬
ness and Nearness of the Little Mercurial
Globuli^ the Convexity of whose Surfaces
fitted them to represent in a Narrow com¬
pass a Multitude of Little Lucid Images to
diisteringly situated Beholders. And here
let me observe a thing that seems much to
countenance the Notion I have been re¬

commending: namely, that whereas divers
parts of the Sky, and especially the Milky-
way , do to the naked Eye appear White,
(as the name it self imports) yet the
Galaxie look'd upon through the Tele¬
scope a does not shew White, but appears
to be made up ofa Vast multitude of Little
Starrs; so that a Multitude of Lucid Bo¬
dies, if they be so Small that they cannot
Singly or apart be difeern'd by the Eye,
and if they be sufficiently Thick set by one
another, may by their confus'd beams ap¬
pear to the Eye One White Body.And why
it is not possible, that the like may be done,
when a Multitude of Bright and Little Cor¬
puscles being crowded together, are made
to send together Vivid beams to the Eye,

though
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though they Shine but as the Planets by a
Borrow'd Light?

ii. But to rettirn to our Experiments*
We may take notice, That the White ofan
Eggs though in part Transparent, yet by its
power ofReflecting some Incident Rays of
Light,is in fomemeafure aNaturalSpetulum^
being long agitated with aWhisk or Spoon*
loses its Transparency, and becomes very
White, by being turn'd into Froth, that is
into an Aggregate of Numerous small Bub¬
bles, whose Convex-Superficies fits them to
Reflect the Light etfery way Outwards.And
'tis worth Noting , that when Water, for
instance,is Agitated into Froth, if the Bub¬
bles be Great and Few, the Whiteness will
be but Faint, because the number of Specula
within a Narrow compass is but Small, and
they are not Thick set enough to Reflect so
Many Little Images or Beams of the Lucid
Body, as are requisite to produce a Vigo¬
rous Sensation of Whiteness: And partly
least it should be said , that the Whiteness
of such Globulous Particles proceeds from
the Air Included in the Froth; (Which to
make good5 it should be prov'd that the
Air it self is White) and partly to illustrate
the better the Notion we have propos'd of
Whiteness, I shall add, that I purposely
made this Experiment, I took a quantity
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Fair waters put to it in a clear Glass phial/
a convenient quantity of Oyl or Spirit of
Turpentine5because that Liquor will not In¬
corporate with Water, and yet is almost as
Clear and Colourless as fothefe being Gent¬
ly Shaken togethcr,the Agitation breaks the
Oyl ( which as I said, is Indispos'd to fvjix
like Wine or Milk per minima with the
Water ) into a Multitude of Little Globes,
which each of them Reflecting Outwards a
Lucid Image, make the Imperfect Mixture
ofthe two Liquors appear Whitish .5 'but if
by Vehemently Shaking the Glass for a com¬
petent time you make a further Comminu¬
tion of the Oyl into fair more Numerous
and Smaller Globuli^ and .thereby confound
it alfo better with the Water, the Mixture
will appear of a Much greater Whiteness,
and almost like Milk; whereas,if the Glass
be a while let alone, the Colour will by
degrees Impair, as the Oyly globes grow
Fewer and Bigger, and at length will quite
Vanish, lea ving both the Liquors Distinct
and Diaphanous as before* And subh a
Tryal hath not ill succeeded, when insteed
of the Colourless Oyl of Turpentine I
took a Yellow Mixture made of a good
Proportion of Crude Turpentine dissolv'd in
that Liquor; and (if I mis-remember not)
it also succeeded better than one would
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expect, when I employ d an Oyl brought
by Filings ofCopper infused in it, to a deep
Green. And this ( by the way ) may be the
Reason^ why often times when the Oyls
of some Spices and of Annifeeds. &c. are
Distilled in a Limbec with Water, the
Water ( as I have several times obferv'd)
comes over Whitish, and will perhaps
continue so for a good while, because if
the Fire be made too Strong, the subtile
Chymtcal Oyl is thereby much Agitated
and Broken, and Blended with the Water
in such Numerous and Minute Globules,
as cannot easily in a short time Emerge to
the Top of the Water, and whilst they Re¬
main in it, make it, for the Reason new¬
ly intimated, look Whitish.5 and perhaps
upon the lame Ground a cause may be ren-
dred, why Hot water is observ'd to be usu¬
ally more Opacous and Whitish, than the
same Water Cold, the Agitation turning
the more Spirituous or otherwise Con¬
veniently Dispos'd Particles of the Water
into Vapours, thereby Producing in the
Body of the Liquor a Multitude of Small
Bubbles, which .in terrupt the. Free passage,
that the Beams of Light would else have
Every way, and from the Innermost parts of
theWater Reflect many of them Outwards,,
These and the like Examples, PyropbiluJ^
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have indtic'd me to Suspect, that the Super¬
ficial Particles of White bodies, may sok
the Most part be as well Convex as Smooths
I content my self to fay StispeB and for the
most part3 because it seems not Easie to
prove 3 that when Diaphanous bodies; as
We shall see by and by, are reduc'd into
White Powders, each Corpuscle must
needs be of a Convex Superficies, since
perhaps it may Suffice that Specular Sur¬
faces look severally ways, For ( as we
have seen) When a Diaphanous Body
comes tb be reduc'd to very Minute parts;
it thereby requires a Multitude of Little
Surfaces within a Narrow compass. And
though each of these should not be of a Fi¬
gure Convenient to Reflect a Round Image
Of the Stiiij yet evert from such art Incon¬
veniently Figur'd body, there may be Re¬
flected some ( either Streight or Crooked J
Physical Line of Light, which Line I call
Physical, because it has some BreadthM
It, arid in which Line in many cases some
Refraction of the Light falling upon the
Body it depends ort, may contribute to the
Brightness, as if a Slender Wire, Or Solid
Cylinder of Glass beexpos'd to the Light,
you shall fee in some part of it a vivid Line
Of Light, and if We were able to draw out
and lay together a Multitude 6f these Little
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Wires or Thrids of Glass, so Slender, that
the Eye could not discern a Distance be¬
twixt the Luminous Lines , there is little
doubt (as far as I can guess by a Tryal
purposely made with very Slender, but far
less Slender Thrids of Glass, whose Ag¬
gregate was Look'd upon one way W hire }
but the whole Physical Superficies com¬
pos el of them, would to the Eye appear
White , and ifTo, it will not be always
necessary that the Figure of those Cor¬
puscles, that make a Body appear White;
should be Glolulous„ And as for Snow it
self, though the Learned Ga(jendus ( as we
have seen above ) makes it to seem nothing
else but a pure Frozen Froth, consisting of
exceedingly Minute and Thickset Bubbles g
yet I fee no necessity of Admitting that,
since not only by the Variously and . Curi¬
ously Figut'd Snow , that 1 have divers
times had the Opportunity with Pleasure to
observe, but also by the Common Snow,
it rather doth appear both to the Naked
Eye, and in a Microscope^ often, is not most
commonly, to consist principally os Little
Slender Icicles of several Shapes, which
iffcsfd such Numerous Lines of Light, as
we have been newly Speaking of.

'iM Sixthly 3 If you take a Diaphanous
Bbiyj. as fof ihstihce a Piece of Glassy and

I ressBfei
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reduce it to Powder, the same Body, which
when it was Entire, freely Transmitted the
Beams of Light, acquiring by Contusion
a multitude of Minute Surfaces, each of
which is as it were a Little, bur Imperfect
Speculum^ is qualify'd to Reflect in a Con-
fus'd manner, so many either Beams, or
Little and Singly Unobfervable Images of
the Lucid Body , that from a Diaphanous
it Degenerates into a White Body. And
I remember, I have for Trials fake taken
Lumps of Rock Crystal, and Heating
them Red hot in a Crucible, I found ac¬

cording to my Expectation, that being
Quench'd in fair water, even those that
remain'd in seemingly entire Lumps, ex¬
changed their Transtucency for Whiteness,
the Ignition and Extinction having as it
were Crack'd each Lump into a multitude
of Minute Bodies, and thereby given it a
great multitude of new Surfaces. And
ev'n with Diaphanous Bodies, that are
Colour'd, there may be this way a Greater
Degree of Whiteness produced, than one
would lightly think ; as I remember , I
have by Contusion obtained Whitish Pow¬
ders of Cremates, Glass of tAntimony, and
Emeralds finely Beaten, and you may more
easily make the Experiment, by taking
Good Venereal Vitriol of a Deep Blew,
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and comparing with some of the Entire
Crystalis purposely reserv'd, some of the
Subtile Powder of the same Salt , which
will Comparatively exhibit a very conside¬
rable degree of Whitishness.

13 , Seventhly 5 And as by a Change of
Position in the Parts, a Body that is not
White, may be made White, so by a
Slight change os the Texture ofits Surface,
a White Body may be Dcpriv'd of its
Whiteness. For if, (as I have try d irj
Gold-smiths Shops) you take a piece of
Silver that has been freshly BoyI'd, as the
Artificers call it, ( which is done by, first
Brushing, and then Decocting it with Salt
and Tartar, and perhaps some other Ingre¬
dients) you shall find it to be of a Lovely
White. But ifyou take a piece of Smooth
Steel, and therewith Burnish a part of it,
which may be presently done, you shall
find that Part will Lose its Whiteness, and
fcurSpeculum , looking almost every
where Dark, as other Looking-glasses do>
which may not a little confirm our Do1
ctrine. For by this we may guess, what it
is chiefly that made the Body White be?
fore 5 by considering that all that was done
to deprive it of that Whiteness, was only
to Depress the Little Protuberances that
ivere before on tlie Surface of the Silver

I i into
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into one Continu'd Superficies, and thereby
effect this, that now the Image of the
Lucid Body, and consequently a Kind of
Whiteness shall appear to your Eye , but
in someplace of the greater Silver Look¬
ing-glass (whence the Beams reflected at
an Angle Equal to that wherewith they fall
on it, Way reach your Eye ) whilst the As¬
perity remain cl Undestroy'd', the Light
falling on innumerable Litti& Specula Ob-
verted some one way, and some another,
did from all Sensibly Distinguishable parts
of the Superficies reflect confus'd Beams
or Representations of Light to the Behol¬
ders Eye, from whence soever he chance to
Look upon it. And among the Expert*
ments annex'dto this Discourse, you will
find One, wherein by the Change of Tex¬
ture in Bodies, Whiteness is in a Trice
both Generated and Destroy'd.

CHAP. II.

i. ¥ X 7Hat We have Discourses of
VV Whiteness, may somewhat

Assist us to form a Notion of Blackness,
those two Qualities being Contrary enough
to Illustrate each other. Yet among the
Ancient Philosophers I find less Assistance

to
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to form a Notion of Blackness than of
Whiteness, only Vemocritus in the passage
above Recitedout of JriRctle has given a
General Hint of the Cause of this Colour,
by referring the; Blackness of Bodies to
their Asperity, But this I call but a Gene¬
ral Hint) because those Bodies that are
Green, and Purple, and Blew, seem to be
sq as well as Black ones, upon the Account
of their Superficial Asperity. But among
tht Moderns^ the formerly mention'd Gas-
fendus, perhaps invited by this Hint of
Democritus, has Incidentally in another E-
pistlc given us, though a very Short, yet a
somewhat Clearer account os the Nature
of Blackness in these words ; Existmare
pay eft corpora sufipte Natura nigra cpnjlare
ex particults , quarum SuperficiecuU fcabrœ
[mty nee facile lucem extrorfum refleBant, I
wish this Ingenious Man had enlarged
himself upon this Subject ; For indeed it
seems, that as that which makes a Body
White, is chiefly such a Disposition of its
Parts, that it Reflects ( I mean without
-much Interruption) more of the Light
that falls on it, than Bodies of any other
Colour do, so that which makes a Body
Black is principally a Peculiar kind of
Texture, chiefly of its Superficial Particle^
whereby it does as it were Dead the Light

I z that
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jthat falls on it, so that very little is Reflected
Outwards to the Eye.

2. And this Texture may be Explicated
two, and perhaps more than two several
ways, whereof the first is by Supposing in
the Superficies of the Black Body a Parti¬
cular kind of Asperity, whereby the Su¬
perficial Particles* reflect but Few of the
Incident Beams Outwards, and the rest In¬
wards towards the Body itself. As if for
Instance, we should conceive the Surface
of a Black Body to be Asperated by an al¬most Numberless throng of Little Cylin¬
ders, Pyramids, Cones, and other such
Corpuscles, which by their being Thick
Set and Ere&eel, reflect the Beams of Lightfrom one to another Inwards, and fend
them too and fro so often, that at length
they are Lost, before they can come to Re¬
bound out again to the Eye. And this is
the first of the two mention'd ways of Ex¬
plicating Blackness. The other way is by
Supposing the Texture of Black Bodies to
be such, that either by their Yielding to theBeams of Light, or upon some other Ac¬
count, they do as it were Dead the Beams
of Light, and keep them from being Re¬flected in any Plenty, or with any Conside¬
rable Vigour of Motion, Outwards. Ac¬
cording to this Notion it may be laid, that

^ the



( 1*9)
the Corpuscles that make up the Beams of
Light, whether they be Solary Effluviums,
or Minute Particles of some Ætherial
Substance 3 Thrusting on one another from
the Lucid Body, do, falling on Black Bo¬
dies, meet with such a Texture, that such
Bodies receive Into themselves, and Retain
almost all the Motion communicated to
them by the Corpuscles that make up the
Beams of Light, and consequent'y Rested
but Few of them, or those but Languidly,
towards the Eye, it happening here almost
in like manner as to a Ball, which thrown
against a Stone or Floor, would Rebound
a great way Upwards, but Rebounds very
Little or not at all, when it is thrown a-
gainst Water, or Mud, or a Loose Net,

. because the Parts yield, and receive into
themselves the Motion, on whose Account
the Ball should be Reflected Outwards.
But this Last way of Explicating Blackness,
I shall content my Self to have Propos'd,
without either Adopting it, or absolutely
Rejecting it. For the Hardness of Touch*
stones, Black Marble, and other Bodies,
that being Black are Solid, seem to make it
somewhat Improbable, that such Bodies
should be of so Yielding a Texture , unless
we should say, that some Bodies may be
more Dispos'd to Yield to the Impulses of

I 4 the
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the Corpuscles of Light by reason of a
Peculiar Texture, than other Bodies, that in
other Tryals appear to be Softer than they.
But though the Former of these two Expli¬
cations ot Blackness be that, by which we
shall Endeavour to give an Account of it,
yet as we said, we shall not Absolutely
Reject: this Latter, partly because they both
Agree in this, that Black Bodies Reflect
but Little of the Light that falls on them,
and partly because it is not Impossible, that
in some Cases both the Disposition of the
Superficial particles, as to Figure and Po¬
sition, and the Yielding of the Body , or
some of its Parts, may joyntly, though not
id an Equal measure concurs to the ren-
dring of a Body Black. The Considera¬
tions that induces me to propose this No¬
tion of Blackness , as I Explan'd it, are
principally these: '

Z. First, That as I lately said. White¬
ness and Blackness being generally reputed
to be Contrary Qualities, W hiteness dc^
pending as I said upon the Disposition of
the Parts os a Body to Reflect much Light,
it seems likely, that Blackness may depend
upon a Contrary Disposition of the Black
Bodies Surface , But upon this I shall not
Insist.

4- Next then we see, that if a Body of
One
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One and the same Colour be plac'd, part
in the Sun-beams, and part in the Shade,
that part which is not Shin'don will ap¬
pear more of Kin to Blackness than the
other 5 from which more Light Rebounds
to the Eye; And D^rk Colours seem the
Blacker, the less IAght they are Look'd
upon in , and we think all Things Black in
the Darkz when they fend no -Beams to
make Impressions on our Organs of Sight*
so that Shadows and Darkness are near of
Kin* and Shaddowwe know is but a Pri¬
vation of Light 5 and accordingly Blackness
seems to proceed from the Paucity of
Beams Reflected from the Black Body to
the Eye, I fay the Paucity of Beams, be¬
cause those Bodies that we call Black, as
Marble, ]eat, are Short of being per¬
fectly so, else we should not See them at
all. But though the Beams that fall on the
Sides of those Erected- Particles that we
have been mentioning, do Few of them
return Outwards, yet those that fall upon
the Points of those Cylinder?, Cones, or
Pyramids, may thence Rebound to the
Eye, though they make there but a Faint
Impression, because they Arrive not there,
but Mingsd with a great Proportion of
Little Shades. This may be Confirm'd by
my having procur'd a Large piece of BlackMarble
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Marble well Polish'd, and brought to the
Form of a Large Spherical and Concave
Speculum ; For on the Inside this Marble
being well Polish'd, was a kind of Dark
Looking-glass, wherein I could plainly fee
a Little Image of the Sun, when that Shin'd
upon it. But this Image was very far from
Offending and Dazling my Eyes , as it
would have done from another Speculum ;
Nor, though the Speculum were Large,
could I in a Long time, or in a Hot Sun
set apiece of Wood on Fire, though a far
less Speculum of the fame Form, and of a
more Reflecting Matter, would have made
it Flame in a Trice.

5, And on this Occasion we may as
well in Reference to something formerly
delivered concerning Whiteness , as m
Reference to what has been newly said,
Subjoyn what we further obferv'd touching
the Differing Reflections of Light from
White and Black Marble , namely, that
having taking a pretty Large Mortar of
White Marble, New and Polish'd in the
Inside, and Expos'd it to the Sun, we found
that it Reflected a great deal of Glaring
Light, but foDifpers'd, that we could not
make the Reflected Beams concurr in any
such Conspicuous Focus9 as that newly ta¬
ken notice of in the Black Marble, though

perhaps
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perhaps there may enough of the m be made
to meet near the Bottom, to make some
Kind of Focus, especially since by holding
in the Night-time a Candle at a conveni¬
ent Distance , we were able to procure a
Concourse of some, though not many of
the Reflected Beams, at about two Inches
distant frorfl the Bottom of the Mortar:
But we found the Heat even of the Sun¬
beams so Difpersedly Reflected to be very
Lanquid , even in Comparison of the
Black Marbles Focus. And the Little Pi¬
cture of the Sun, thatappear'd upon the
White Marble as a Speculum, was but very
Faint and exceeding ill Defin'd. Secondly,
That taking two pieces of Plain and Po-
lish'd Surfaces, and casting on them Suc¬
cessively the Beams of the fame Candle,
in such manner, as that the Neighbouring
Superficies being Shaded by an Opacous
and Perforated Body , the Incident Beams
were permitted to pass but through a Round
Hole of about Half an Inch Diameter,
the Circle of Light that appear'd on the
White Marble was in Comparison very
Bright, but very ill Defin'd; whereas that
on the Black Marble was far less Luminous,
but much more precisely Defin'd.

6. Thirdly, When you Look upon a
piece of Linnen that has Small Holes in it.
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those Holes appear very Black , and Men
are often deceiv'd in taking Holes for Spots
of Ink 5 And Painters to represent Holes^
make use of Black , the Reason of which
seems to be, that the Beams that fall on
those Holes, fall into them so Deep, that
none of them is Reflected back to the Eye,
And in narrow Wells part of the Month
seems Black, because the Incident Beams
are Reflected Downwards from one fide to.

another, till they can no more Rebound to
the Eye.

We may consider too, that if Differing
parts of the fame piece of Black Velvet be
ilroak'd Opposite ways, the piece of Velvet
will appear of two Distinct kinds ofBlack-
ness, the one far Darker than the other, of
which Disparity the Reason seems to .be,
that in the Less obscure part of the Velvet,
the Little Silken Piles whereof'tis made
up, being Inclin'd, there is a Greater part
of each of them Obverted to the Eye,
whereas in the other part the Piles of Silk
feeing more Erected, there are far Fewer
Beams Reflected Outwards from the La¬
teral parts of each Pile , so that most of
those that Rebound to the Eye, come from
the Tops of the Piles, which make but a
Small part of the whole Superficies, that

be cover'd by the piece of Velvet.
Which
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Which Explication I propose, not that I
think the Blackness of the Velvet proceeds
from 'the Cause afsign'd, since each Single
Pile-of Silk is Black by reason of its Tex¬
ture, in what-Position soever you Look
upon it 5 But that the Greater Blackness of
one of these Tuffts seems to proceed from
the Greater Paucity of Beams Reflected
from it, and that from the Fewness of those
Parts of a Surface that Reflect Beams, and
the Multitude of those Shaded Parts that
Reflect none. And I remember, that I
have oftentimes obferv'd, that the Position
of Particular Bodies far greater than Piles
of Silk in reference to the Eye, may not¬
withstanding their having each of them a
Colour of its own, make one part of their
Aggregate appear far Darker than the
other; For I have near Great Towns often
taken notice, that a Cart-load of Carrots
pack'd up, appear'd of a much Darker
Colour when Look'd upon , where the
Points of the Carrots were Obverted to the
Eye, than where the Sides of them were
so. mmtst ^

'ji Fourthly , In a Darkned Room , !
purposely obferv'd, that if the Sun-beams,
Which came in at the Hole were receiv'd
Upon White or any other Colour, and di¬
rected to a Convenient place of the Room;
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they would Manifestly, though hot all
Equally, Encrease the Light of that Part;
whereas if we Substituted, cither a piece of
Black Cloth or Black Velvet, it would so
Dead the Incident Beams, that the place
(newly mention'd ) whereto I Obverted
the Black Body, would be Less Enlightned
than it was before, when it received its
Light but from the Weak and Oblique Re¬
flections of the Floor and Walls of a pretty
Large Room, through which the Beams
that came in at the Hole were Confusedly

^and Brokenly Difperskh
8. Fifthly, And to shew that the Beams

that fall on Black Bodies,as they do not Re¬
bound Outwards to the Eye, so they are
Reflected towards the Body it self, as the
Nature of those Erected Particles,- to which
we have imputed Blackness, requires, we
will add an Experiment that will also con-
Arm our Doctrine touching Whiteness;
Namely, that we took a Broad and Large
Tile,and having Whitened over one half of
the Superficies of it % and Black'd the other,
we expos'd it to the Summer Sun; And
having let it lye there a convenient time
( for the Difference is more Apparent, if it
have not lain there too long ) we founds as
we expected, that whilst the Whited pare
©f the Tile remained Cool enough, the

1 Black'd
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Black'd part of the fame Tile was grown not
only Sensible, but very Hoc, ( sometimes
to a strong Degree °) And to satisfie some
ofour Friends the more,we have sometimes
left upon the Surface of the Tile, besides
the White and Black parts thereof, a part
that Retain'd the native Red of the Tile it
self, and Exposing them to the Sun, we
observ'd this Last mentioo'd to have Con¬
tracted a Heat in comparison of the White,
but a Heat Inferiour to that of the Black, of
which the Rcifon seems to be, that the
Superficial Particles of Black Bodies ,

being , as we said, more Erected, than
those of Whijte or Red ones,the Corpuscles
of Light falling on their sides, being for
the most part Reflected Inwards from one
Particle to another,and thereby engag'd as it
were and kept from Rebounding Upwards,
they communicate their brisk Motion,
wherewith they were impelled against the
Black Body, (upon whose account had they
fallen upon a White Body,they would have
been Reflected Outwards ) to the Small
parts ofthe Black Body, and thereby Pro¬
duce in those Small parts such an Agitation,
as ( when we feel it) we are wont to call
Heat. I have been lately inform'd, that an
Observation near of Kin to Ours, has been
made by some Learned Men in Frame and
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itd% by long Exposing to a very Hot Su%
two pieces ot Marble , the one White,
the other Black; But though the Obser¬
vation be worthy of them, and may con¬
firm the fame Truth with Our Experiment,
yet besides that our Tryal needs not the
Summer, nor any Great Heat to succeed, It
seems to have this Advantage above the
other, that whereas Bodies more Solid, and
ofa G loser Texture, though they use to be
more Slowly Heated, are wont to receive a
Greater Degree of Heat from the Sun or
Eire, than ( Cherts paribuf) Bodies of a
Slighter Texture'5 I have found by the In¬
formation of Stone-cutters, and by other
ways of Enquiry , that Black Marble is
much Solider and Harder-than White 5 so
that possibly the Difference betwixt the
Degrees osHeat they receive from the Sun¬
beams will by many be afcrib'd to the
Difference of their Texture, rather than to
that of their Colour, though I think our
Experiment will make it Probable enough
that the greater part ofthat Difference may
well be afcrib'd to that Disposition of
Parts, which makes the one Reflect the Sun¬
beams Inward, and the other Outwards.
And with this Doctrine accords very well,
that Rooms hung with Black, are not only
Darker than else they would be, but £re
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wont to be Warmer too; Insomuch that X
have known a great Lady, whose Con¬
stitution was somewhat Tender , complain
that she was wont to catch Cold, when
she went out into the Air; after having
made any long Visits to Persons, whose
Rooms were hung with Black. And this is
not the only Lady I have heard complain
of the Warmth of such Rooms; which
though perhaps it may be partly imputed
to the Æjjluvw of those Materials wherewith
the hangings Were Dy'd, yet probably the
Warmth of such Rooms depends chiefly
upon the fame Cauie that the Darkness
does; As ( not to repeat what I formerly
"Noted touching iny Gloves,) to fanshe
some Curious Persons of that Sex, I have
convinc'd them, by Tryall, that of twd
Pieces of Silken Stuff given trie by them¬
selves, and exposed in their Presence, rto
the same Window , Shin d onby that Sun;
the White was considerably Heated, when
the Black was not so much as Sensibly
so.

A. Sixthly, I remember, that Acquaint¬
ing one Day a Virtuoso of Unsuspected
Credit,that had Visited Hot Countries,wish
part of what I have here Deliverd con¬
cerning Blackness, he Related to me by
Way of Confirmation of it, a Very notable

K Expe-
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Experiment , which he had both Seen
others makejrarid Madehimielf m a Warm
Climate, namely, that having carefully
Black ci over Eggs, and Expos'd them to
the Hot Sum My were thereby in no very
Long time well Roasted, to which Effect
1 conceive the Heat of the Climate must
have Concert'd with thoDifposition of the
Black Surface to Reflect the Sun-beams
Inward , for ! remember, that having
made that among other Tryals m England^
though-in Summer-time , the Eggs I Ex¬
pos'd, ac.quir d indeed a considerable De¬
gree of Heat, but yet not so Intense a One,
as provid sufficient to ,Roast them.

10. Seventhly, and Lastly, Our Con¬
jectures .at the Nature of Blackness may be
somewhat Confirm'd by the ( formerly
mention'd )- Observation of the Blind
Dutch-man^ that Discerns Colours with his
Fingers ; for he says , that he Feels a
greater Roughness upon the Surfaces of
Black Bodies, than upon those of Red, or
Yellow, or Green. And 1 remember, that
the Diligent Bartbolims (aythat a Blind

Earl of Mansfield could Di-
Hist. Anatom. stinguifh White from Black
Hist!' 44.' only by the Touch , which

would sufficiently Argue a
great Disparity in the Asperities, or other

Supers
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Superficial Textures of Bodies of those
two, Colours 5, if the Learn'd Relator had
Affirm'd the Matter upon his own Know¬
ledge.
J j I , These 3 Pjrophilus , are the chief
things tha'c Gccurr to me at presents about
the Nature of Whiteness and Blackness^
which if they have Kendred it so much as
Probable, that in Most) or at least Many
Cafes, the Causes of these Qualities may
be such as I have Adventur'd to Deliver, it
is as much as I Pretend to z for till I have
Opportunity to Examine the Matter by
some further Tryals, 1 am not sure, but that
in some White and Black Bodies, there
may Concurr to the Colour some peculiar
Texture or Dilposition of the Body,
whereby the Motion of the Small Cot-
pulcles that make up the Incident Beams of
Light, may be Differingly Modifjfd, before
thtyreach the Eye , especially in this, that
White Bodies do not only Copiously Re^
fiect those Incident Corpuscles Outwards?
but Reflect them Briskly, and do not other¬
wise Alter them in the manner of their
Motion. Nor shall I now stay to Enquire,
Whether some of those other ways, (as at
Disposition to Alter the Velocity , the Ro¬
tation, or the Order and Manner of Ap~~
pulse to the Eye of the Refected' Cor-
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puscles that Compof'd the Incident Beams
of Light) which we mentioned when we
considers the Production of Colours in
General, may not in some Cafes be Ap¬
plicable to those of White and Black
Bodies: For I am yet so much a Seeker in
this Matter, and so little Wedded to the
Opinions I have propos'd , that what I am
to add (hall be but the Beginning of a
Collection of Experiments and Observa¬
tions towards the History of Whiteness
and Blackness, without at present inter¬
posing my Explications of them, that so,
I may assist your Enquires without much
Fore-stalling or Biassing your Judgment.

EXPE-
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EXPE RI ME NT
I N

CONSORT,
Touching

Whiteness 6c Blackness.

Experiment I.

'Aving promis'd in the 114, and
115. Pages of the foregoing Dis¬
course of Whiteness and Black¬

ness, to shew, that those two Colonrs may
by a change of Texture in bodies, each of
them apart Diaphanous and Colourless,
be at pleasure and in a trice as well Gene¬
rated asDestroy'd,We shall begin with Ex¬
periments that may acquit us of that pro¬
mise.

Take then what Quantity you please of
Fair Water,and having Heated it, put into
it as much good Common Sublimate, as it
is able to Dissolve, and (to be sure ofha-

' '

? ■ * vmg
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ying it well glutted: ) continue putting in
the Sublimate, till some of it fye Untouch'd
in the bottom of the Liquor, Filter this So¬
lution through Cap-paper, to have it cleer
and limpid, and iqto a spoenfull or two
thereof, ( put into a clean glass veffel, )
shake about four or five drops ( accord¬
ing as you took more or less of this Soluti¬
on ) of good limpid Spirits of Urine, and
immediately the whole mixture will appear
White like Milk, to which mixture ifyou
presently add a convenient proportion of
Rectifi'd Aqua Fortis ( for the number of
drops is hard to determine, because of the
Differing Strength of the liquor, but easily
found by tryal) the Whiteness will pre- ,

fently disappear , and the whole mixture
become Transparent, which you may, if
you please, again reduce to a good degree
of Whitenefs(though infer iour to the first)
onely by a more copious affusion of fresh
Spirit of Urine. N. First , That it is
not so necessary to employ either Aqua For¬
tis or Spirit ofUrine about this Experiment,
but that we have made it with other li¬
quors instead of these , ofwhich perhaps
more elsewhere. SecondlyThat this Ex¬
periment, though not made with the same
Menjiruums, nor producing the fame Co-'
lour, is yet much of Kin to that other to be

mentton'd
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mentioned in this Tract among jour other
Experiments of Colours , about turning a
Solution of Precipitate into ^in Orange-
colour 5 and the-Chemical- Ifoafon being
much alike in both, the annexing it to OM
of,them may suffice PO R both,
und: /, :niW siov i'v'M 3t£ci vw-rtsdi
03 EX P E Rl MEN.lXyJJ. ) .

Make, a strong Irfusion ofMokeii Galls
in Fair Water.,, and having Filtred it into a
clean Vial, add more of the fame liquor to
itjtill you hate madeit sonievyhatTranfpa-
rent, and sufficiently diluted the Colour,
for the credit of the Experiment 3 lest o-
therwise the Darkness of the liquormight
make it be objected, that \wks already al¬
most Ink; Into this Infusion inake a conve¬
nient quantity-ofa Cleer, but jvety strong
Solution of Vitriol, and yomfhall immedi¬
ately see the mixture turn Black almost like
Ink 5 and such: a way of producing Black¬
ness is vulgar enough; but if presently after
you doe upon this mixture, drop a small
quantity ofgood oyl of Vitriol. and., d>y
shaking the Vial disperse it nimbly through
the two other liquors, you shall ( if you
perform your part well, and have employ'd
;oyl ofVitriol Cleer and Strong .enough) see
■the Darknessjaf the liquorqprescntiy begin

K 4 to
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to be difcuff'd, and grow pretty Clccr and
Tranfparent,l6sing its Inky Blackness,which
you may again restore to it by the affusion
ofa sinali quantity of a very strong Solut ion
of Salt of Tartar. And though neither of
these Atramemous liquers will seem other
than very Pale Ink,ifyou write with a clean
Pen dipt in them 3 yet that is common to
them with some forts of Ink that prove ve¬
ry good whenDry0as I havejalfo found,that
when I made these carefully, what I wrote
with either of them,especially with the For¬
mer , would when throughly Dry grow
Black enough not to appear bad 1 nk. This
Experiment of taking away and restoring
Blackness from and to the liquors, we have
likewise tryed in Common Ink ; but there
it succeeds no t so well, and but very slowly,
by reason that the Gum wont to be em¬
ployed in the making it, does by itsTenacity
oppose the. operations of the above men¬
tions Saline liquors. But to consider Gum
no more, whatsome kind of Præcipitation
may have to do in the producing and de¬
stroying of Inks without it, I have elsewhere
given you some occasion and assistance to
enquire.; But I must not now stay to do so
my self, only I shall take notice to you, that
though it be taken for granted that bodies
will not be Precipitated by Alcalii at Salts,

that
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(hat have not first been dissolved in some
Acid Menftruums , yet ! have found upon
tryals, which my conjectures lead me to
make on purpose , That divers Vegetables
barely infus'd , or, but (lightly decoBed in
common water, would, upon the affusion of

h a Strong and Gleer Lixivium of Potashes,
and much more of some other Precipitating
liquors that I sometimes employ, afford
good store ofa Grudled matter, such as I
have had in the Precipitations ofVegetable
substances,by the intervention ofAcid things,
and that this matter was easily separable
from the rest of the liquor, being left be¬
hind by it in the Filtre | and in making the
first Ink mention'd in this Experiment, I
found that I could by Filtration separate
pretty store of a very Black pulverable sub-
stance,that remain'd in the Filtre, and when
theink was made Gleer again by the Oyl of
Vitriol, the affusion of disiolv'd Sal Tartari
seem'd but to Precipitate, and thereby to
Unite and render Conspicuous the particles
of the Black mixture that had before been
dispers'd into very Minute and singly Invi¬
sible particles by the Incisive and resolving
power of the highly Corrosive Oyl of Vi¬
triol. .

EXPERI-



W> ■££
C iZ8 )

EXPERIMENT III.
'&S .) ,s. ;1 ,;iHW ^Tlrril'f

Ispieces ofWhite Harts-horn be with a
competent degree of fire distiM in a GMs« j
retort, they will, after theavolation of the |
Flegm, Spirit, Volatile Salt, and the looser !
and lighter parts of the Olcagenous sub¬
stance,remain behind ofaGole-black colour.
And even Ivory it self being skilfully Burnt j
( how I am wont to do it, I have else¬
where set down ) affords Painters one of
the best and deepest Blacks they have, and
yet in the Instance of distill'd Harts-horn,
the operation being made in Glass-vessels
carefully clos'd,it a ppears there is no Extra- '
neons Black substance that Insinuates it self
intoWhite Harts-horn, and thereby makes
it turn Black; but that theWhiteness is de¬
stroys,and the Blacknessgenerated,only by
a Change of Texture, made in the burnt
Body, by the Recess of some parts and the
Transposition ofothers. And though I re¬
member not that in many Distillations of
Harts-horn I ever found the Cap. Mm. to
pals from Black to a true Whiteness, whilst
it continu'd in Clos'd vessels, yet having ta¬
ken out the Cole-black fragments, and*Gal-
cin'd them in Open vessels, 1 could in few
hours quite destroy that Blackness, & with¬

out
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put sensibly changing their Bulk or Figure,
deduce them to great Whiteness. So much
do-these two Colours depend upon the Dis¬
position of the little parts, that the Bodies
wherein they are to bemet with do consist
of. And we find, that ifWhitewine Tar¬
tar, or even the white Crystalls of such
Tartar be burnt without being truly Cal-
ein'd, the Cap. Mortuum ( as the Chy-
miffs call the more Fixt part)will be Black.
But isyou further continue the Calcination
till you have perfectly Incinerated the Tar¬
tar, & kept it long enough in a Strong fire,
the remaining Calx will be White. And
so we see that not only otherVegetable sub^
stances, but even White woods , as the
Hazel, will yield a Black Charcoal, and
afterwards Whitish ashes; And so Animal
substances naturally White, as Bones and
Eggshels, will, grow Black upon the being
Burnt, and W hite again when they are per¬
fectly Calcin'd.

EX P E RIME NT /r.

But. yet I much Question whether that
Rule delivered by divers, as well Philoso¬
phers asChymists, aditft a tiigra, fed verufta
alha^viW hold as llmverially as is presurr/d,

' since I have several Examples to allege a-
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gainst it: For I have sound that by burning
Alablaster, lo as both to make it appear to
boyl almost like Milk 3 and to reduce it to a
very fine Powder, it would not at all grow
Black, but retain its Pure and Native
Whiteness, and though by keeping it Ion-
ger than is usual in the fire , I produc'd but
a faint Yellow,even in that part os the Pow¬
der that lay nearest the top of the Crucible,
yet having purposely enquired of an Ex-
perienc d Stone-cutter, who is Curious e-
nough in trying Conclusions in his own
Trade , he told me he had found that ifA-
lablaster or Plaister ofParis be very long
kept in a Strong fire,the whole heap ofburnt
Powder would exchange its Whiteness for
a much deeper Colour than the Yellow I
obferv'a.Lead beingCalcind with a Strong
fire turns (after having perhaps run tho¬
rough divers other Colours) into Minium,
whose Colour we know is a deep Red; and
ifyou urge this Minium, as I have purpose¬
ly done with a Strong fire, you may much
easier find a G lassie and Brittle Body dar¬
ker than Minium, than any white Calx or
Glass. 'Tis known among Chymists , that
the white Calx of Antimony, by the fur¬
ther and more vehement operation of the
lire may be melted into Glass, which we
have obtain d of a Red Colour, which is

far
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far deeper than that of the Calxa|f Burnt

, Antimony, and though common Glass of
Antimony being usually Adulterated with
Borax, have its Colour thereby diluted,
oftentimes to a very pale Yellow ; yet not
onely ours made more sincerity,.. was, as we
said , ofa Colour less remote from Black,
than was the Calx , but we observ'd, that
by Melting it once or twice more, and so
exposing it to the further operation of the
fire, we had, as we expected, the Colour
heighmed. To which we shall add but this
one Instance, (which is worth the taking
notice of in Reference to Colours: ) That,
if you take Blew, but Unsophisticated, Vi¬
triol , and burn it very Slowly, and with a
Gentle degree of Heat,you may observe,
that when Stis Burnt but a Little, and yet so
far as that you may rub L to Powder be¬
twixt your fingers, itwill.be ofa White or
Whitish Colour 5 But ifyou Prosecute the
Calcination, this Body which by a light
Adustion was made White, will pass
through other Colours, as Gray, Yellow¬
ish , and Red ; and if you further burn it
with a Long and Vehement fire , by that
time it comes to be Feruflum, it will be of a
dark Purple, nearer to Black, nbt onty than
the first Calx, but :han the Vitriol before it
at all felt the fire- I might add that Crocm

Martis



sumo ?xftr.
j)as-L37-

( 542 )
tjidartislper fe as they call it) made by the
LastingroQlen.ee of the Reverberated flames
is not so near a Km to White, as the Iron
or Steel that afforded it was before its
Calcinations 5 but that I suppose, these
Instances may suffice to fatissie you , that
Minerals are to be excepted out of the fere-
mentioned Rule, which perhaps, though it
feldome fail in substances belonging to the
"Vegetable or Animal Kingdoms, may yet
be Questions even in some of these, if that
Be true, which the judicious Traveller
lonim atlirms, that Charcoales made out of
the Wood of Oxycæder are White5 And I
could not find,that though in Retorts Harts:^
horn and otherWhite Bodies will be Deni¬
grated by Dear, yet Camphire would not;as
all lose its Whiteness, though I have pur¬
posely kept it in such a heat, as made it
melt and boyl. (hnd to manifest, Pssopbilm,

[ that Galls are not so requisite as mahy sup/
pose to the making Atramentous Liquors,
we have sometimes made the following
Experiment, We took dryed Rose leaves
and Decocted them for a while in FairWa¬
ter, into two or three spoonfulls of this De-
coction we shook a few drops of a strong
and well filtrated Solution of Vitriol
( which perhaps had It been Green would
have done as well ) and immediately the

mixture
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mixture did turii Blackand when into this
mixture presently after it was made , we
(hook a just Proportion of t^'qua Fortisywe
turn'd it from a Black Ink to a deep Red
one, which by the affusion of a little Spirit
ofUrine may be reduc'd immediately to an
Opaeous anci Blackish Colour. And in re¬
gards Pyropbihi^j UhdLi in the former Expe¬
riments, both the Infusion of Galls, and the
Ueepction of Roses, and the Solution of
Copperjs employ'd about them, are em
dow'd each of them with its own Colour, v
there may be a more noble Experiment of
the sudden production of Blackness made
by the way mention'd in the Second Section
of the Second Part of our Effays, for
though upon the Confusion of the two
Liquors there mennon'd, there do imme¬
diately emerge a very Black mixture , yet
both the Infusion of Orpimpnt and the? So¬
lution of Minium were before their being
joyn'd together. Limpid and Colourless

experiment rb

t And now I speak ofCamphire , it puts
me in mind of adding this Experiment,
That, though as I said in Glos'd Glaffes, I
could noiDenigrate it byHeat,but it would
Sublime to the sides and top of the Glass,

as
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as It was before, yet not only it will, being
set on fire in the Free Air , send forth a
Copiousfmoak, but having purposely upon
some of it that was Flaming, clapt a Large
Glass, almost in the form ofa Hive, ( but
more Slender only ) with a Hole at the top$
( which I caus'd to be made to trye Expe¬
riments of Fire and Flame in ) it continued
so long burning that it Lin'd all the Inside
of the Glass with a Soot as Black as Ink,
and so Copious, that the Closeness of the
Vessel considered, almost all that part of the
White Campbire that did take Fire,feem'd
to have been chang'd into that deep Black
Substance*

EXPERIMENT VI,

And this also brings into my mind ano¬
ther Experiment that i made about the pro¬
duction ofBlackness, whereof, for Reasons
too long to be here deduced, I expected and
found a good Success, an it was this: I took
Rectisi'd Oyl ofVitriol (that I might have
the Liquor Clean as well as Strong) and by
degrees mixt with it a convenient propor¬
tion of the Essential Oyl, as Chymists call
it, of Wormwood, drawn over with store
of Water in a Limbec, and warily Distil¬
ling the mixture in a Retort, there remain d

a
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a scrirce credible quantity of dry Matters3
Black as a Coal. And because the Oyl of
Wormwood, though a Chymical Oyl
drawn by a Virtuoso^ seem'd to have some¬
what in it of the Colour os the Plants I Sub¬
stituted in its Rooin ^ the. Pure and Subtile
Essential Oyl of Winter-Savory 3 and
mixing little by little this Liquor, with
(if I mis-remember not) an Equal weight
of the formerly niention'd Rectifi'd Oyl of
Vitriol, and Distilling them as before in a
Retort, besides what there pafs'd Over into
the Receiver, even these two clear Liquors
left me a Considerable Proportion,(though
not so great as the two former ) of a Sub¬
stance Black as Pitch, which I yet Keep by
me as a Rarity.

experiment vil

A way of Whiting Wax Cheaply arid
in Great Quantity may be a thing of good
Oeconomical Use, and we have elsewhere
set down the Practice of Trades-men that
Blanch it ; But here Treating of White¬
ness only in Order to the Philosophy of
Colours, I shall not Examine which of
the Slow vvayes may be best Employ'd $
to free Wax from the Yellow Mellepus
partsj but MI! rather set dowri a Quid

h way
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way of making it White, though but in
very Small Quantities. Take then a little
Yellow Wax, scraped or thinly diced, and
putting it into a jSolts-head or some other I
Convenient Glass, pour to it a pretty deal J
of Spirit of Wine, and placing the Vessel {■
in Warm Sand , Encrease the Heat by de-
grees, till the Spirit of Wine begin to Sim- 1
per or to Boyl a little , and continuing that
degree of Fire, if you have put Liquor e- [
nough, you will quickly have the Wax
stissolv'd, then taking it off the fire, you may
either suffer it to Cool as hastily as with
Safety to the Glass you can, or Pour it
whilst 'tis yet Hot into a Flitre of Paper,
and either in the Glass where it Cools, or
in theFiltre, you will soon find the Wax
and Menftruum together redue'd into a
White Substance, almost like Buttcr,which
by letting the Spirit Exhale will shrink in¬
to a much Lesser Bulk, but still retaining its
Whiteness. And that which is pretty in the
working of this Magtstery of Wax, is, that
the Yellowness vanishes, neither appear¬
ing in the Spirit of Wine that passes Lim¬
pid through the Filtre, nor in the Butter
of Wax 5 if I may so call it, that, as 1 said,
is White, .

EXPB R £
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EXPERIMENT VIIIk

There is an Experiment, Pyrophiks s
which though I do not so exactly remem¬
ber, and though it be somewhat Nice to
make, yet I am willing to Acquaint You
with, because the thing Productd, though
it be but a Curiosity, is wont not a little to
please the Beholders, and it is a way of
turning by the help of a Dry Substance, an
almost Golden-Cosouctd Concrete, into
a White one, the several Tryals are not at
present so fresh in my Memory to enable
me to tell you Certainly, whether an Equal
onely or a Double weight of Common
Sublimate must be taken in reference to the
Tinglass, but if I mistake not, there was
in the Experiment that succeeded best, Two
parts of the Former taken to One of the Lat¬
ter. These Ingredients being finely Pow-
dred and Exactly mix'd, we Sublim'd to¬
gether by degrees of fire (the due Grada¬
tion ofwhich is in this Experiment a thing
of main Importance ) there ascended a
matter ofa very peculiar Texture,for it was
for the most part made up of very Thin,

I Smooth, Soft and Slippery Plates, almost
like the finest sort of the Scales of Fishes,

j but of so Lovely a White Inclining to
i L A, Pfcar*



( 148)
Pearl-Colour, and osso Curious and Shi¬
ning a Gloss, that they appear'd in some
respect little Inseriour to Orient Pearls ,
and in other Regards, they seem'd to Sur¬
pass them , and were Applauded for a fort
of the Prettiest Trifles that we had ever

prepar'd to Amuse the Eye. I will not
undertake that though you'l hardly miss
changing the Colour of your shining Tin-
glass , yet you will the first or perhaps the
second time hit Right upon the way of
making the Glistring Sublimate I have
been mentioning.

EXPERIMENT IX.

When we Dissolve in Aqya Forth a
mixture ofGold and Silver melted into one

Lump, it usually happens that the Powder
ofGold that falls to the bottom, as not be¬
ing Dissoluble by that Menstruum > will not
have its own Yellow, but appear ofa Black
Colour, though neither the Gold, nor the
Silver, nor the Aqua Forth did before ma¬
nifest any Blackness, And divers Alchy-
mists, when they make Solutions ofMine¬
rals they would Examine , are very Glad,
ifthey fee a Black Powder Precipitated to
the Bottom, taking it for a Hopefull Sign,
that those Particles are of a Golden Na¬

ture,
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ture,which appear in a Colour so ordinary
to Gold parted from other Me tails by siqua
Fortis, that it is a trouble to the Refiner to
Reduce the Præcipitated Calx to its Na¬
tive Colour. For though, { as we have
try'dz ) that may be Quickly enough done
by Fire, which will make this Gold look
very Gloriously ( as indeed 'tis at least one
of the Best wayes that is Practis'd for the
Refining of Gold,) yet it requires both
Watchfulness and Skill, to give it such a
Degree of Fire as will serve to Restore it
to its Lustre, without giving it such a
One, as may bring it to Fusion, to which
the Minuteness of the Corpuscles it consists
of makes the Powder very apt. And this
brings into my Mind , that having taken a
Flat and Bright piece of Gold,that was Re-
fin'd by a Curious and Skilfull Person on
purpose to Trye to what height ofPurity
Gold could be brought by Art,I found that
this very piece, as Glorious as it loojPcl, be¬
ing rubb'd a little upon a piece of fine clean
Linnen , did fully it with a kind of Black ;
and the like I have obferv'd in Refin'd Sil¬
ver , which I therefore mention, because I
formerly suspected that the Impurity of the
Metall might have been the only Cause of
what I have divers times obferv'd in wea¬

ring Silvcr-hilted Swords, Namely, that
where
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where they rubb'd upon my Clothes, if they
were of a Light-Coloured Cloath, the ,

Affriction would quickly Black them ; and >
Congruously hereunto I have found Pens
Blackt almost all over, when I had a while
cam d them about me in a Silver Ink-cafe.
To which I shall only add, that whereas in
these several Instances of Denigration, the
Metalls are worn off, or otherwise Reduc'd
into very Minute Parts, that C ircumstance
may prove not Unworthy your Notice.

EXPERIMENT X.

That a Solution of Silver does Dye Hair ,
ofa Black Colours a Known Experiment,
which some persons more Curious than
Dextrous, have so Unluckily made upon
themselves as to make their Friends very
Merry. And I remember that the other
day, I made my self some Sport by an Im¬
provement of this Observation, for having
difsolv'd some Pure Silver in Aqua Eortis,
and Evaporated the Menstruum ad[iccitatem,
as they speak, I caus'd a Quantity of fair
Water to be pour'd upon the Calx two or
three several times, and to be at each Eva¬
porated , till the Calx was very Drye, and
all the Greenish Blcwness that is Wont to

appear in j Common Crystals of Silver,
was
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was quite carry'd away. Then I made those
I meant to Deceive , Moisten some part of
their Skin with their own Spittle,and (light¬
ly Rub the moistned parts with a little of
this Prepar'd Silver, Whereupon they. Ad-
mir'd to fee, that a Snow-white Body laid
upon the White Skin should presently pro-
duce a deep Blackness, as if the stains had
been made with Ink, especially considering
that this Blackness could not, like that pro-
due'd by ordinary Ink, be readily Walh'd
off, but requir'd many Hours, and part of
it some d.ayes to its Obliteration. And with
the fame White Calx and a little Fair Wa¬
ter we likewise Stain'd the White Hafts of
Knives, with a lasting Black in those parts
where the Calx was Plentifully enough laid
on, for where it was laid on but veryThinly,
the Stain was not quite of so Deep a Co¬
lour.

EXPERIMENT XL

The Cause os the Blackness of those ma¬
ny Nations, which by one common Name
we are wont to call Negroes, has been long
since Disputed of by Learned Men, who
possibly had not done amiss, if they had also
taken into Consideration, why some whole
races of other Animals besides Men, as

L 4 Foxes
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Foxes and Hares, are 'Distinguished by a
Blackness not familiar to the Generality of
Animals ofthe fame Species; The General %
Opinion (to be mentionYi a little lower )
has been rejected even by fq-me of the An-
tient Geographers , and among the Mo?
derns Ortelw, and divers other Learned
Men have Questioned it. But this is no
place to mention what thoughts 1 have had
co and fro about these Matters ; Only as
I shall freely Acknowledge, that to me the
Enquiry seems more Abstruse than it dpes
to many others, and that because consult?
ing with Authors, and with Books of Voy¬
ages, and with Travellers, to fatisfie my self
in matters of Fact, I have met with some
things among them, which seem not to a-
gree very well with the Notions of the most
Clastick Authors concerning these things 5
for it being my Present Work to deliver ra¬
ther matters Historical than Thcorys, I
shall Annex some few of my Collections,
instead of a Solemn Disputation. It is
commonly preium'd that the Heat of the
Climates wherein they live , is the reason,
why so many Inhabitants of the Scorching
Regions of Africa are Black ; and there is
this fami far Observation to Countenance
this Conjecture,, That we plainly fee that
Mpwcrs, Reapers, and other Ccuntrcy-

people,
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people, who spend the most part of the Ho?
Summer dayes expos'd to the Sun, have the

!i? 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 consequently tending to Black¬
ness 5 And Contrarywife we observe that

; the Danes and some other people that In-
. habit Cold Climates, and even the English

who feel not so Rigorous a Cold, have usu¬
ally Whiter faces than the Spaniards, for-
ugaUs and other European Inhabitants of
Hotter Climates. But this Argument I
take to be far more Specious than Convin¬
cing ; for though the Heat of the Sun may
Darken the Colour of the Skin,by that Ope¬
ration , which we in Englijh call Sun-burn¬
ing ; yet Experience doth not Evince, that
I remember, That that Heat alone can pro¬
duce a Discolouring that shall amount to
a true Blackness, like that ofNegroes, and
we shall fee by and by that even the Chil¬
dren of some Negroes -not yet 10. dayes
Old ( perhaps not so much by three quar¬
ters of that time ) will notwithstanding
their Infancy be of the fame Hue with their
Parents. Besides, there is this strong Ar¬
gument to be alleg'd against the Vulgar
Opinion , that in divers places in 'Asia un¬
der the fame Parallel, or even of the fame

Degree
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Degree of Latitude with the African Re¬
gions Inhabited by Blacks , the People are
at most but Tawny ; And in Africa it self

divers Nations in the Empire
olearius Voy- of Ethiopia are not Negroes ,

ITde Me°* situated in the Torrid
Hv. z. w Zone, and as neer the Æqui-

noctial, as other Nations that
are so ( as the Black inhabitants of Zeflan

• and Malabar are not in our Globes plac'd
so near the Line as Amara the Famoufest
place in Ethiopia.) Moreover, (that which is
ofno small Moment in our present Disqui¬
sition ) I find not by the best Navigators
and Travellers to the weft- Indies , whose
Books or themselves I have consulted on
this Subject, that excepting perhaps one
place or two of small extent, there are any
Blacks Originally Natives of any part of
America (for the Blacks now there have
been by the Europeans long Transplanted
thither) though the New World contain
in it so great a Variety of Climates, and
particularly reach quite Cross theTorri'd
Zone from one Tropick to another. And
though it be true that the Vanes be a Whi¬
ter People than the Spaniards, yet that may
proceed rather from other causes ( not here
to be enquired into ) than from the Cold¬
ness,of the Climate, fince not onely the

Swedes
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Swedes and other Inhabitants of those Cold
Countreys, are not usually so White as the
Vanes , nor Whiter than other Nations in
proportion to their Vicinity to the Pole.
[ And since the Writing of the former part
of this Estay, having an opportunity on a
Solemn occasion to take Notice of the Nu¬
merous Train of some Extraordinary Em-
bassadours sent from the Ruffian Emperour
to a great Monarch ,observ'd3that (though it
were then Winter ) the Colour of their
Hair and Skin was far less Whitish than
the Vanes who Inhabit a milder Region is
wont to be? but rather for the most part of a
Darkish Brown ; And the Physician to the
Embafsadour with whom those Ruffes
came, being ask'd by me whether in Muf-
covy it self the Generality of the People
were more inclin'd to have Dark-colour'd
Hair than Plaxen, heanswer'd Affirmative¬
ly ; but seem'd to suspect that the True and
Antient Ruffiansy a Sept of whom he told
me he had met with in one of the Provin¬
ces of that vast Empire, were rather V Vhite
like theVanes, than any thing near so Brown
as the present Muscovites whom he guesses
to be descended ofthe Tartars , and to have
inherited their Colour from them.] But to
Prosecute our former Discourse, 1 shall add
for further Proof of the Conjecture I waS

coumcnan*
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countenancing that good Authors inform
us that there are Negroes in ^frioa not far
from the Cape ofgood Hope, and consequent¬
ly beyond the Southern Tropick, and with¬
out the Torrid Zone, much about the same
Northern Latitude ( or very little more )
wherein there are divers American Nati¬
ons that are not Negroes, and wherein the
Inhabitants of Candiay some partsofSicilyy

and even ofSpain are not so much asTawny-
Mores. But (which is a frestiand strong
Argument against the common Opinion,)
I find by our recent Relations of Green*
hndy ( our Accounts whereof we owe to
the Curiosity of that Royal Virtuoso, the
present King of Denmark, ) that the In¬
habitants are Olive-colour'd, or rather of a
Darker Hiew; But if the Cafe were the
fame with Men, and those other kinds of
Animals 1 formerly nam'd, I should offer
something as a considerable proof, That,
Cold may do much towards the making
Men White or Black, and however I shall
set down the Observation as I have met
with it, as worthy to come into the Histo¬
ry ofWhiteness and Blackness, and it is,
that in some parts of Ruffia and ofLivonia
it is afstrm'd by Olaus Mag'/m and others,
that Hares and Foxes ( some add Partrid¬
ges) which before were Black, or Red, or

Gray,
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Gray, do in the depth of Winter become
White by reason of the great Cold; ( for
that it should be, as some conceive,byLook¬
ing upon the Snow, seems improbable upon
divers accounts ) And I remember that ha¬
ving purposely enquir d of a virtuoso who
lately Travell'd through Livonia to Mos-
co y concerning the Truth of this Tradition,
he both told me, he believ'd it, and added,
that he saw divers of those lately nam'd
Animals either in Russia or Livonia ( for I
do not very well remember whether of the
two ) which, though White when he saw
them in Winter, they assur'd him had been
BIack,or of other Colours before the Win¬
ter began, and would be so again when it
was over. But for further satisfaction , I
also consulted one that had for some years
been an Eminent Physician in Ruffia, who
though he rejected some other Traditions
that are generally enough believ'd concern¬
ing that Countrey,told me nevertheless,that
he saw no cause to doubt of this Tradition
of,01ms magnus as to Foxes and Hares,not
onely because 'tis the common and uncon¬
trolled Assertion of the Natives, but also
because he himself in the Winter could
never that he remember'd see Foxes and
Hares of any other Colour than White ;
And I my self having seen a small White
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Fox brought out of Eujfia into England to*
wards the latter end of Winter, foretold
those that shew'd him me, that he would*
change Colour in Summer, and according¬
ly coming to look upon him again in July,
I found that the Back and Sides, together
with the upper part of the Head and Tayl
were already grown of a Dark Colour, the
lower part of the Head and Belly contain¬
ing as yet a Whiteness. Let me add, that
were it not for some scruple 1 have, I should
think more than what Olaus relates, con¬
firms by the J udicious Olearrn, who was
twice employ'd into those parts as a Pub-
lick Minister, who in his Account of Mofi-
covy has this Passage : The Hares there are
Gray 5 but insome Provinces they grow white
inthe winter. And within some few Lines
after : It is not very Difficult to find the Cause
of this change, which certainly proceeds only
from the Outward Cold j since I know that even
in Summer, Hares will change Colour, ifthey
be kept a competent time in a Cellar; I fay,
were it not for some Scruple, because I take
notice, that in the same Page the Author
Affirms,that the like change ofColour that
happens to Hares in some Provinces of
CMuscovy, happens to them also in Livonia,
and yet immediately subjoyns,thatinCurland
the Hares vary not their Colour in Win-

ter,
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ter, though these two last named Coun¬
tries be contiguous, ( that is) iever'd only
by the River of Dugna ; For it is scarce
conceivable how Cold alone should have,in
Countries so near, so strangely differing an
operation, though no less strange a thing
is confess'd by many, that ascribe the Com¬
plexion of Negroes to the Heat of the Sun,
when they would have the River of Cenega
so to bound the Moors^ that though on the
North-side they are but Tawny, on the o-
ther side they are Black.

There is another Opinion concerning the
Complexion of Negroes-,that is not only em-
brac'd by many of the moreVulgarWriters,
but likewise by that ingenious Traveller Mr.
SandjS, and by a late most learned Critick,
besides other men ofNote, and these would
have the Blackness of Negroes an effect of
Noah's Curse ratify'd by God's, upon Cham'j
But though I think that even a Naturalist
may without disparagement believe all
the Miracles attested by the Holy Scrip¬
tures, yet in this cafe to flye to a Superna¬
tural Cause, will, I fear, look like Shifting
off the Difficulty, instead of Resolving it;
for we enquire not the First and Universal,
but the Proper, Immediate, and Physical
Cause of the Jetty Colour of Negroes; And
not only we do not find expressed in the

Scrip-
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Scripture,thatthe Curse meant by Noah to
Cham, was the Blackness of his Posterity,
but we do find plainly enough there that
the Curse was quite another thing, namely^
that he should be a Servant ofservants, that
is by an Ebraism, a very Abject Servant to
his Brethren, which accordingly did in pare
come to pass, when the Israelites of the po¬
sterity ofSem, subdued the Canaanites, that
descended from Cham, and kept them in
great Subjection. Nor is it evident that
Blackness is a Curse, for Navigators tell us
of Black Nations, who think so much o-
therwise of their own condition, that they
paint the Devil White. Nor is Blackness
inconsistent with Beauty, which even to
oUr European Eyes consists not so much in
Colour, as an Advantageous Stature, a
Comely Symmetry of the parts of the Bo-
dy,and Goo J Features in the Face. So that
I fee not why Blackness should be thought
such a Curse to the Negroes, unless perhaps
it be, that being wont to go Naked in those
Hot Climates, the Colour of their Skin
does probably, according to the Doctrine
above delivered, make the Sun-beams more
Scorching to them, than they would prove
to a people of a White Complexion.

Greater probability there is$ That the
Principal Cause ( for I would not exclude j
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all concurrent ones ) of the Blackness of
Negroes is some Peculiar and Seminal Im¬
pression z for not onely we see that Black-
more boyes brought over into these Colder
Climates lose not their Colour z But good
Authors inform us. That the Off-spring of
Negroes Transplanted out of Jfrua, above
a hundred years ago j retain still the Com¬
plexion oftheir Progenitors, though possi¬
bly in Tract of time it will decay ; As on
the other side, the White people removing
into very Hot Climates, have their Skins
by the Heat of the Sun scorch'd into Dark
Colours; yet neither they, nor their Chil¬
dren have been obferv'd, even in the Coun-
treysof Negroesjto descend to a Colour a-
mounting to that of the Natives ; whereas
I remember I have Read in
P/sos excellent account ofBra- .Tifo Nac. &
file, that betwixt the Amerh"A "AA
tans and Negroes are generated sine,
a distinct fort of Men, which
they call Cabocles , and betwixt Portugalls
and Ethiopian women, He tells us, he
has sometimes seen Twins; whereof one
had a White skin, the other a Black; not
to mention here some other instances, he
gives, that the productions of the mixtures
of.differing people, that is (indeed,) the
effects of Seminal Impressions which they

•M Wn-



( 162)
consequently argue to have been their Cau¬
ses ; and we shall not much scruple at this,
ifwe consider, that even Organical parts
may receive great Differences from such
peculiar Impressions , upon what account
soever they came to be setled in the first In¬
dividual persons, from whom they are Pro¬
pagated to Posterity, as we see in the Mob-
her-Pips and Flat-Noses of most Nations
of Negroes. And if we may Credit what
Learned men deliver concerning the Little
Feet of the Chineses, the APacrocephali ta¬
ken notice of by Hippocrates, will not be the
only Instance we might apply to our present
purpose. And on this occasion it will not
perchance be Impertinent to add something
os what I have observ'd in other Animals,
as that there is a fort of Hens that want

Rumps 5 And that ( not to mention that in
several places there is a sort of Crows or
Daws that are not Cole- black as ours, but
partly of a Whitish Colour) in spight of
Porphyries examples of Inseparable Acci¬
dents j I have seen a perfectly White Ra¬
ven? as to Bill as well as Feathers, which I
attentively consider'd, for fear ofbeing im-
pos'd upon. And this recalls into my Me¬
mory, what a very Ingenious Physician has
divers times related to me ofa young Lady,
to whom being call'd, he found that though
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fne much coitiplain'd of want of Health 3

yet there appear'd so little cause either in
per Body , or her Condition to Guess that
She did any more than fancy her selfSick5
that scrupling to give her Physick, he per-
1 waded her friends rather to divert her
Mind by little Journeys ofPleasure, in one
bfwhich going to Visit St. wimfrlds Well,
this Lady , who was a Catholick, and de¬
vout in her Religion , and a pretty while in
the Water to perform some Devotions *
and had occasion to fix her Eyes vefy at¬
tentively upon the Red pipple-lfones,which
in a scatter'd order made up a good part of
those that appear'd through the water, and
a while after growing Bigg, she was deli¬
vers ofa Child, whose VVhite Skin was
Copiously speck I'd with spots of the Colour
and Bigness of those Stones, and |hough
now this Child have already liv'd several
years, yet she still retains them. I have but
two things to add concerning the Blackness
ofNegroes, the one is, that the Seat os that
Colour seems to be but the thin Epderme$y
ot outward Skin, for I knew a young
Negroe3 who having been lightly Sick of the
Small Pox or Measles, (for it was doubted

f which of the two was his Disease j I found
by enquiry of a person that was concern'd
for him| that in those places!!? little Tu^

M i A mofZ'
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mors tha&had broke their pastage through
the Skin, when they were gone, they left
VVhitish specks behind them , And the
lately commended Fijo assures us, that ha¬
ving the opportunity in Brafil toDissect ma¬
ny Negroes, he cleerly found that their
Blackness went no deeper than the very out¬
ward Skin, which CuiicUla or Epiderm$<
being remov'd, the undermost Skin or Cutis
appear'd just as White as that ofEuro-
pæan Bodycs. And the like has been affir¬
med to me by a Physician of our own,
whom, hearing he had Dissected a Ne~
grot here in England, I consulted about
this particular. The other thing to be here
taken notice ofconcerning Negroes h, That
having enquir'd of an Intelligent acquain¬
tance ofmine ( who keeps in the Indies a-
bout £00. of them as well Women as
Men to work in his Plantations,) whether
their Children come.Black into the world ;
he anfwer'd, That they did not, but were

} brought forth of almost the like Reddish
Colour with our European Children ; and
having further enquir'd, how long it was
before these Infants appear'd Black, he re-
ply'd, that 'twas not wont to be many daies.
And agreeable to this account I find that,
given us in a freshly published French Book
written by a Jesuit, that had good oppor-
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tunity os Knowing the Truth of what he
Delivers, for being one of the Mfifionaries
of his Order into the Southern America up-,
on the Laudable Design of Converting In¬
fidels to Christianity , he Baptiz'd several
Infants, which when newsy Born, were
much of the fame Colour with European
Babes, but within about a Wseek began to
appear of the Hue of their Parents. But
more Pregnant is the Testimony of our
Countrey-man Andrew Battel, who be¬
ing sent Prisoner by the Portugalls toAngola,
liv'd there, and in the adjoyning Regions,
partly as a Prisoner, partly as a Pilot, and
partly as a Souldier, near i 8. years, and he
mentioning the African Kingdom of Congo,
pcopl'd with Blacks, has this passage : The
Children in this Countrey are

i • i / r *P%rchas
Born White, and change their grim> Second
Colour in two dayes to a PerfeSl part, Seventh
Black. As for Example, 7 he ChaP-
Portugalls which dwell in the
Kingdome c/LongO have sometimes Children
by the ^\&^OQ-women%and many times the Fa¬
thers are deceived, thinking, when the Child if
Born, that it is theirs, and within two dayes it
proves the Son or Daughter ofa Negroe,which
the Portugalls greatly grieve at ; And the
fame person has elsewhere a Relation,
which, ifhe have made no use at all ofthe

M 3 liberty
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liberty of a Traveller , is very well worth
pur Notice, since this,together with that we
have formerly mention'd of Seminal Im¬
pressions, shews a possibility, that a Race
of Negroes might be begun, though none of
the Sons ofAdam for many Precedent Ge*
iterations were of that Complexion. For
I fee not why it should not be at least as

. possible, that White Parents may some¬
times have Black Children, as that African
Negroes should sometimes have lastingly
White ones , especially since concurrent
causes may easily more befriend the Pro¬
ductions of the Former kind, than under the
scorchingHeat ofAfrica those of the Latter,
And I remember on the occasion oswhat
he delivers, that of the White Raven for¬
merly mention cl, the Possessor assirm'd to
me, that in the Nest out of which he was
taken White, they found with him but one
other Young one, and that he was of as
jetty a Black as any common Raven. But
let us hear our Author himself : Here are

(sayeshe, speaking of the formerly men¬
tion3d Regions) Bom in this Countrey white

Children, which h very rare among
Ibid them, for their Parents ave Ne¬

groes ; And when any of them are
Born , they are presented to the King, and are
calPd Dondos; These are as white as any

white
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white Men. 7hefe are the KinJ witches 3'
and are brought up in witchcrafts andalwayeS
wait on the King : 7 here is no man that dare
meddle with these Dondos, ifthey go to the
Market they may take what they lift, for all
Menftand in awe of them, The King ofLoh-
go hath four of them. And yet this Goun-
trey in our Globes is plac'd almost in the
midst of the Torrid Zone ( four or five De¬
grees Southward of the, Line. ) And our
Author elsewhere tells us of the Inhabi¬
tants ^ that they are so fond of their Black¬
ness, that they will not suffer any that is not
of that Colour ( as the Portugalls that come
to Trade thither ) to be so much as Buri'd
in their Land, of which he an¬
nexes a particular example,that ibld°
may be seen in his Voyage pre-
fery'd by our Industrious Gountreyman Mr.
Purchas. But it is high time for me to
dismiss Observations, and go on with Ex¬
periments.

EXPERIMENT XII.

The way}Pyrophilfflyo{ producingWhite¬
ness by Ghymical Præcipitations is very
well worth our observing, for thereby Bo-
dyes of very Differing Colours as well as
Natures, though difsolv'd in Several Li-

M 4 quors.
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quors, are all brought into Calces or Pow¬
ders that are White. Thus we find that
not only Crabs-eyes, that are of themselves
White, and Pearls that are almost so, but
Coral and Minium that are Red, being dis-
solv'd in Spirit ofVinegar,may be uniform¬
ly Præcipitated by Oyl ofTartar intoWhite
Powders. Thus Silver and Tin separately
dissolved in Aqua Forthy will the one Præ-
cipitate it self, and the other be Præcipitated
by common Salt-water into a White calxy
and so will Crude Lead and Quicksilver
first disiolv'd likewise in Aqua Fortis. The
like Calx will be afforded as I have try'd by
a Solution of that shining Mineral Tinglafs
difsolv'd in Aqua Forth , and Præcipitated
out of it ; and divers of these Calces may
be made at least as Fair and White, if not
better Colour'd^ if instead of Oyl of Tartar
they were Præcipitated with Oyl ofVitriols
Or with another Liquor I could Name.
Nay, that Black Mineral Antimony it self,
Being reduc'd by and with the Salts that
concurs to the -Composition of common
Sublimate,into that Cleer thoughllnctuous
Liquor that Chymists commonly call Rec-
tifi'd Butter of Antimony, will by the bare
affusion of store of Fair Water be struck
down into that Snow-white Powder, which

when the adhering Saltncss is well wash'd
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©ff, Ghymists arc pleas'd to call Mercurm
Vit&y though the like Powder may be made
of Antimony, without the addition of any
Mercury at all.And this Lactescence if I may

' so call it, does also commonly ensue when
Spirit of Wine, being Impregnated with
those parts of Gums or other Vegetable
Concretions, that are suppos'd to abound
with Sulphureous Corpuscles, fair Water
is suddenly pour'd upon the Tmctufc or
Solution. And I remember that very late¬
ly I did,for Tryal sake,on a Tincture ofBen-

. jamin drawn with Spirit of Wine, and
brought to be as Red as Blood, pour some
fair Water, which presently mingling with
the Liquor, immediately turn'd the whole
Mixture W hitc. But ifsuch Seeming Milks
be fuffer'd to stand unstirr'd for a convenient
while, they are wont to let fall to the bot-
tome a Resinous Substance, which the S pi-
rit ofWine Diluted and Weakned by the
Water pour'd iiiit , was unable to support
any longer. And something of Kin to this
change of Colour in Vegetables is that,
which Chymists are wont to observe upon
the pouring ofAcid Spirits upon the Red
Solution ofSulphur, distblv'd in an Infusion
ofPot-ashes, or in some other sharp Lixi¬
vium , the Precipitated Sulphur before it
subsides, immediately turning the Red Li¬

quor
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quor into a White one. And other Ex¬
amples might be added of this way of pro¬
ducing Whiteness inBodyes by Præcipita-
ting them out of the Liquors wherein they
have been Diffoiv'd ; but I think it may be
more useful! to admonish you, PyropkilWy
that this observation admits of Restrictions,
and is not so Universal, as by this time per¬
haps you have begun to think it 5 For
though most Precipitated Bodyes are
White, yet 1 know some that are not; For
Gold Diffolv'd in Aqua Regis , whether
you Precipitate it with Oyl of Tartar, or
with Spirit of Sal Armomacky will not afford
a White but a Yellow Calx. Mercury also
though redue'd into Sublimate, and Pre¬
cipitated with Liquors abounding with
Volatile Salts, as the Spirits drawn from
Urine, Harts-horn, and other Animal sub¬
stances,yet will afford, as we Noted in our
first Experiment about Whiteness and

7
- Blackness, a White Precipitate, yet with

AMffj}1*^i/the SolunoiToF Pot^alhesfand other Lixi-
yiateSaIts,JiFwillleFfairan Grange^Taw-
ny Powder. And so will Crude Antimony,
if, being diffolv'd in a strong Lye, you pour
( as farr as I remember) any Acid Liquor
upon the Solution newly Filtrated, whilst
it is yet Warm. And if upon the Filtrated
Solution ofVitriol, you pour a Solution of

pilfc

one
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one of these fix'd Salts, there will subside a
Copious substance, veryfarr from having
any Whiteness, which the Chymists are
pleas'd to call , how properly I have else-
where examin d, the Sulphur ofVitriol, Sq
that motfjffiolv'd Bodyes being by Preci¬
pitation troughs to White Powders, and
yet some affording Præcipitates of other
Colours, the reason ofboth the Phœnoi
mena may deserve to be enquir'd into,

EXPERIMENT XIII.

Some Learned Modern Writers are of
Opinion, that the Account upon which
Whiteness and Blackness ought to be
call'd, as they commonly are,
the two Extreme Colours, is, Sec. satHpr
That Blackness ( by which 1 sect?*!3 % ^
presume is meant the Bodyes
endow'd with it)receives no other Colours;
but Whiteness very easily receives them
all; whence some of them compareWhite¬
ness to the Aristotelian Materia prima, that
being capable ofany fort of Forms, as they
suppose White Bodyes to be of every kind
of Colour, But not to Dispute about
Names or Expressions, the thing itself that
is assirm'd as Matter ofFact, seems to be
Truejenough ill most Cafes,not in all, or so,

as
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as to hold Universally. For though it be
a common observation among Dyers, That
Clothes, which have once been throughly
imbu'd with Black, cannot so well aster-
wards be Dy'd into Lighter Colours, the
præexistent Dark Colour infecting the In¬
gredients, that carry the Lighter Colour
to be introdue'd, and making it degenerate
into some more Sad one j Yet the Expe¬
riments lately mention'd may shew us, that
were the change ofColour in Black Bodies
is attempted, not by mingling Bodyes of
Lighter Colours with them, but by Addi¬
tion ofsuch things as are proper to alter the
Texture of those Corpuscles that contain
the Black Colour, 'tis no such difficult mat¬
ter , as the lately mention'd Learned Men
imagine, to alter the Colour of Black Bo¬
dyes. For we saw that Inks of several
Kinds might in a trice be depriv'd of all
their Blackness; and those made with Log¬
wood and .Red-Roses might also be
chang'd, the one into a Red, the other into
a Reddish Liquor; and with Oyl of Vi~
.trio! I have sometimes turn'd Black pieces
of Silk into a kind oFYellow, and though
fne Taffaty were thereby made Rotten, yet
the fpoyling of that does no way prejudice
-the ^Experiment, the change of Black Silk
Into Yellow, being never the less True, be-
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cause the Yellow Silk is the less good. And
as for Whiteness, I think the general affir¬
mation of its being so easily Destroy'd or
Transmuted by any other Colour,ought not
to be receiv'd without some Cautions and
Restrictions. For whereas, according to
what I formerly Noted, Lead is by Calci¬
nation turned into that Red Powder we
call Minium ; And Tin by Calcination re-
duc'd to a White Calx^ the common Putty
that is fold and us'dso much in Shops, in¬
stead of being, as it is pretended and ought
to be, only the Calx-oiTin, is, by the Arti¬
ficers that make it,to save the charge of Tin,
made, (as some of themselves have con-
fefs'd, and as I long suspected by the Cheap
rate it may be bought for ) but of half Tin
and half Lead, if not far more Lead than
Tin, and yet the Putty in spight ofso much
Lead is a very White Powder, without
disclosing any mixture os Minium. And so
if you take two parts of Copper, which is a
High-colour'd Metall, to but one of Tin,
you may by Fusion bring them into one
Mass, wherein the Whiteness of the Tin is
much more Conspicuous and Predominant
than the Reddishness of the Copper. And
on this occasion it may hot be Impertinent
to mention an Experiment, which I relate
upon the Credit of a very Honest man 3
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whom I purposely enquiYd ofabout it, bea
ing my self not very fond ofmaking Tryals
with drsewck, the Experiment is this. That
if you Colliquate Arfemck and Copper in a
due proportion, the Arsenick will Blanch
the Copper both within and without,which
is an Experiment well enough Known 3 but
when 1 enquir'd, whether or no this White
mixture being skilfully kept a while upon
the Cupel would not let go its Arsenide,
which made Whiteness its predominant
Colour , and return to the Reddistinefs of
Copper z I was affur'd of the Affirmative 5
so that among Mineral Bodyes, some of
those that are White, may be far more ca¬
pable, than those I am reasoning with
seem to have known, of Eclipsing others,
and of making their Colour Predominant
in Mixtures; In further Confirmation of
which may be added, that I remember that
I also took a lump of Silver and Gold mel¬
ted together, wherein by the Æstimate of
a very Experienced Refiner, there might be
about a fourth or third part of Gold, and
yet the Yellow Colour ofthe Gold was so
hid by the White of the Silver, that the
whole Mass appear'd to be but Silver, and
when it was rubb'd Upon the Touchstone 9
an ordinary beholder could scarce have di-
stinguifh'd it from the Touch ofcommon
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Silver; though if I put a little Aqua Forth
upon any part of the White Surface it had
given the Touchstone, the Silver in the
nioistned part being immediately taken up
and conceal'd by the Liquor , the Golden
Particles would presently disclose that na¬
tive Yellow, and look rather as if Gold,
than ifthe above mention'd mixture, had
been rubb'd upon the Stone*

EXPERIMENT XIV.

I took a piece of Black-horn, ( polislsd as
being part ofa Comb ) this with a piece of
broken glass I scrap'd into many thin and
curdled stakes, some shorter and some lon¬
ger , and having laid a pretty Quantity of
these scrapings together, I found, as I look'd
for, that the heap they compos'd was
White, and though, if I laid it upon a clean
piece of White Paper, its Colour seem d
somewhat Eclipsd by the greater White¬
ness of the Body it was compared with,
looking somewhat like Linnen that had
been iulli'dby a little wearing* yet ifI laid
it upon a very Black Body,as upon a Beaver
Hatt, it then appeared to be ofa good
White,which Experiment, that you may in
a trice make when you please, seems very
mucst to Disfavour both their Doctrine

that
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that would have Colours to flow from the
substantial Forms ofBodyes^and that of the
Ghymists also, who alcribe them to one or
other of their three Hypostatical Princi¬
ples ; for though in our Case there was so
great a Change made, that the fame Body
without being substantially either Increas'd
or Lessened , passes immediately from one
extreme Colour to another ( and that tod
from Black to White ) yet this so great and
sudden change is effected by a flight Me¬
chanical Transposition ofparts, there being
no Salt or Sulphur or Mercury that can be
pretended to be Added or Taken away, nos
yet any substantial Form that can reasona¬
bly be suppos'd to be Generated and De¬
stroy'd z the Effect proceeding only from a
Local Motion of the parts which so vary'd
their Position as to multiply their distinct
Surfaces, and to Qualifie them to Reflect
far more Light to the Eye, than they could
before they were scrap d off from the entire
piece of Black horn.

exferiment xk

And now^PjrophilmM will not be impro¬
per for us to take some notice ofan Opinion
touching the cause of Blackness, which 1
judged not so feaConabletp Question, till I
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1 had set down some os the Experiments^
that might justifie my dissent from it. You

5 know that of late divers Learned Men ,

having adopted the three Hypostatical
Principles, besides other Notions of the
Chymists, are very inclinable to reduce all
Qualities of Bodies to one or other of those
three Principles, and Particularly assign
for the cause of Blackness the Sootie steam
of aduft or terrified Sulphur. But I hope
that what we have deliver'd above to

countenance the Opinion we have pro¬
posed about the Cause of Blackness, will
lo easily supply you with several Particulars

% that may be made use ot against this
Opinion, that 1 shall now represent to You
but two things concerning it.

And First it seems that the favourers of
the Chyinicall Theories might have pitcht
upon some more proper term,to express the
Efficient of Blackness than Sulphur adu$ $
for we know that common Sulphur, not only
when Melted , but even when Sublim'd,
does not grow Black by suffering the
Action of the fire, but continues and
ascends Yellow, and rather meye than less
White, than it Was before its being exposkl
to the fire. And if it be set on sire, as when
we make that acid Liquor, that Chymists
czWOlstm Sulphuris per campunm7 it affords

N very
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very little Scotland indeed the flame yeelds
so little, that it will scarce in any degree
Black a sheet of White Paper, held a pretty \
while over the flame and smoak of it,
which is observed rather to Whiten than
Infect linnen, and which does plainly make
Red Roses grow very Pale, but not at all
Black, as far as the 5moak is permitted to
reach the leaves. And lean shew you of
a sort of fixt Sulphur made by an In¬
dustrious 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, almost like that
of the Glass-house, and when,to satisfie my
Curiosity, I 'made, him take out a lump of f
it, though it were glowing hot (and yet not
melted,) it did not, when I had suffered it
to cool, appear Black, the true Colour of
it being a true Red. I know it may be said,
that Chymifis in the Opinion above recited
mean the Principle of Sulphur, and not
common Sulphur which receives its name,
not from its being all perfectly of a Sul¬
phureous Nature, but for that plenty and
Predominancy of the Sulphureous Prin¬
ciple in ir. But allowing this, 'tis easie to
reply, that still according to this very Rea¬
son, torrifi'd Sulphur should afford more
Blackness, than most other concretes ,

wherein



1*79) .

wherein that Principle is confefs'd to be far
less copious. Also when I have exposed

f Camphire to the fire in Close Vessels, as
Inflamable, and cohsequendy (according

. to the Ghymi.sts) as Sulphureous a Body as
it is, 1 could not by such a degree ofHeat,
as brought it to Fusion, and made it Boyl in
the glass, impress any thing ofBlackness, or
of any other Colour, than its own pure
White, upon this Vegetable concrete. But
what shall we say to Spirit ofWine, which
being made by athymical Analysis of the
Liquor that affords it,, and being totally
Inflamable, seems to have a full right to

* the title they give it of Sulphur Vegetabile^ &
I yet this fluid Sulphur not only contracts

. not any degree of Blackness by being often
so heated, as to be made to Boyl , but
when it burns away with an Actual flame,
I have not found that it would discolour a

piece of White Paper held over it,with any
. discernable Soot. Tin also, that wants not3

according to the Chymists, a Sulphur Jo~
j vialb, when throughly hurried by the fire
| into a CÆj.s not Black , but eminently

White. And I lately noted to you out of
' Btllonius, that the Charcoals of Oxy-cedar

Jr are not of the former of these two Colour?,,
but of the latter. And the Smoak of our

I Tinby coals here in England^ has been
4 ' N 2 usually
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usually obferv'd, rather to Blanch linnen
then to Black it. To all which, other Parti¬
culars of chelike nature might be added, but
I rather choose to put you in mind of the
third Experiment, about making Black
Liquors , or Ink , of Bodies that were
non of them Black before. For how can it
be said, that when those Liquors are put
together actually Cold, and continue so
after their mixture, there intervenes any
new Aduflion of Sulphur to produce the
emergent Blackness? (and the fame question
will be appliable to the Blackness produc'd
upon the blade ofaKnife,that has cut Len>
mons and some kind of Sowr apples, if the
juyce (though both Actually and Poten¬
tially Gold ) be not quickly wip'd of) And
when by the instilling either of a few drops
of Oyl of Vitriol as in the second Experi¬
ment, or ofa little of the Liquor mcntion'd
In the Passage pointed at in the fourth
Experiment, (where I teach at once to
Destroy one black Ink, and make another )
the Blackness produc'd by those Experi¬
ments is presently destroy'd ; 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 so suddenly disappears? For it can¬
not Reasonably be said, that all those that

/ suffie'd
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suffic d to make so great a quantity of Black
Matter 3 should resort to so very small a

5 proportion of the Clarifying Liquor, (if I
may so call it)as to be deluted by it,with out
at all Denigrating it. And if it be said that
the Instill'd Liquor dispers'd those BJack
Corpuscles, I demand, how that Dispersion
comes to destroy their Blackness, but by
making such a Local Motion of their parr,
as destroys their former. Texture? which
may be a Matter of such moment in cases
like ours, that I remember that I have in
few houres, without addition, from Soot
itself, attain'd pretty store of Crystalline

^ Salt, and good store os Transparent Li-
'

quor, and ( which I have on another occasi¬
on noted as remarkable ) this so Black sub¬
stance had its Colour so alter'd, by the
change of Texture it receiv'd from the sire,
wherewith it was distill'd, that it did fora
great while afford such plenty of very white
Exhalations, that the Receiver , though

, , large, seem'd to be almost ftll'd with Milk.
Secondly , But were it granted, as it is '

in some cases not Improbable, that divers
Bodies may receive a Blackness from a
Sootie Exhalation , occasioned by the

ch- Adustion of their Sulphur, which (for the
Reasons lately mentions I should rather
call their Oyly parts;) yet still this account

N 3 is
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is applicable but to some Particular Bodies
and will afford us no General Theory of
Blackness. For if, for example, White
Harts-horn, Being, in Vessels well luted
to each other, expos'd tq the fire, be said
to turn Black by the Infection osits own
Smoak , I think I may justly demand, what
it is that makes the Smoak or Soot it self
Black, since no such Colour, but its con¬
trary, appear'd before in the Harts-horn >
And with the fame Reason, when we are
told, that torrify'd Sulphur makes bodies
Black, I desire to be told also, why Tor-
refactiqn makes Sulphur it (elf Black ? nor
will there be any Satisfactory Reason
aisign'd of these Quæries, without taking in
those Fertile as well as Intelligible Mechani¬
cal Principles of the Position and Texture
of the Minute parts of the body in reference
to the Light and the Eye; and these appli¬
cable Principles may serve the turn in many
cases, where the Adustion of Sulphur can¬
not be pretended; as in the appearing
Blackness ofan Open window, Jookt upon
at a somewhat remote distance from the
house, as also in the Blackness Men think
they fee in the Holes that happen to be in
White linnen, or Paper of the like Colour;
and in the Increasing Blackncts immediatly
Produced barely by so rubbing Velvet,

' : whose
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whose Piles were Inclin'd before, as to re¬
duce them to a more Erected posture, in
which and in many other cafes formerly
alleg'd, there appears nothing requisite to
the Production of the Blackness , but the
hindering of the incident Beams of Light
from refunding plentifully enough to the
Eye. To be Thorc, those I realon with, dp
concerning Blackness, what the Ciiymists
are wont also to do concerning other Qua¬
lities, namely to content /themselves to
tell us, in,what Ingredient of a Mixt Bo¬
dy, the Quality enquir'd after, does reside,
instead of explicating the Nature of it ,
which ( to borrow a comparison from
their own Laboratories) is much as if in
an enquiry after the cause of Salivation,
they should think it enough to tell iu, that
the several Kinds of Precipitates of Gold
and Mercury, as likewise of Quick-silver
and Silver (for 1 know that make and use of
such Præcipitates also) do Salivate upon the
account of the Mercury, which though
Difguis'd abounds in them, whereas the
Difficulty is as much to know upon what
account Mercury itself, rather than other
Bodies, has that power of working by Sali¬
vation. Which I fay not, as though it were
not something ( and too often the most we
can arrive at) to discover in which of the

N 4 Ingfc-



Ingredients ofa Compounded Body 3 the
Quality, whose Nature is fought, resides 9
but because, though this Discovery it leli
may pass forsomething , and is oftentimes
more than what is taught us about the fame
subjects in the Schools, yet we ought not to
think it enough , when more Clear fixes
Particular accounts are to be had.

*

THE
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THE

Experimental History
CO LOU R S

Begun.

The Third Part.

Containing-
Promiscuous Experiments

About

COLOURS.

Experiment j

Ecause that3according to the Con¬
jectures I have above propos'd3 one
of the most General Causes of

the Diversity of Colours in Opacous Lo-
dyesz isz that some reflect the Eight tilings4
with more5others with less of Shade (either

as
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as to Quantity, or as to Interruption)! hold
Ir not unfit to mention in the first place, the
Experiments that I thought upon to exa¬
mine this Conjecture. And though com¬
ing to transcribe them out of some Phy¬
siological Adversaria 1 had written In loose
Papers, I cannot find one of the chief Re?
cords I had of my Tryals of this Nature,
yet the Papers that scap'd miscarrying, will,
J presume,suffice to manifest the main thing
for which I now allege them; I find then
among my z/idverfaria^the following Nar¬
rative. '

OBober the n. About ten in the Morn¬
ing in Sun-shiny Weather, ( but not with¬
out fleeting Clouds) we took several sorts
ofPaper Stain'd, some ofone Colour, and
some ofanother; and in a Darken d Room
whoseWindow look'd Southward, we cast
the Beams that came in at a hole about
three Inches and a half in Diameter, upon
a White wall that was plac'd on one side,
about five foot distance from them.

The White gave much the Brightest
Reflection.

The Green, Red, and Blew being Com-
par ci together, the Red gave much the
strongest Reflection, and manifestly enough
also threw its Colour upon the Wall; The
Green and Blew were scarce Disccrnable

by
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by their Colours,and seem'd to reflect an al¬
most EqualLight.

The Yellow Compar'd with the two last
nam'dz Reflected somewhat more Light.

The Red and Purple being Compar'd tch
Aether, the former manifestly Reflected a
good deal more Light.

The Blew and Purple Compar'd toge¬
ther , the former ieem'd to. Reflect a little
more Eight , though the Purple Colour
were more manifestly seen.

A Sheet of very well steek'd Marbl'd
Paper being Apply'd as the others, did not
cast any of its Distinct Colours upon the
Wall ; nor throw its Light upon it with
an Equal Diffusion; but threw the Beams
Onstain'd and Bright to this and that part
ol the Walflas if it's Polish had given it the
Nature of a specular Body. But compa¬
ring it with a sheet ofWhite Paper, we
found the Reflection of the latter to be
mucfyStronger, it diffusing almost as much
Light to a good Extent as the Marble Paper
did to one part of the Wall,

The Green and Purple left us somewhat
in suspence which Reflected the mostLightj
only the Purple seem'd to have some little
Advantage over the Green, which was
Park in its kind.

Thus much I find in our above menti¬
ons
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end Collections, among which there are
also some Notes concerning the Produ¬
ction of Compounded Colours , by Reflection
from Bodyes disseringly Colour'd. And
these Notes we intended' should supply us
with what we should mention as our se¬
cond Experiment: but having lost the Pa¬
per that contain'd the Particulars, and re-
membring onely in General,that if the Ob¬
jects which Reflected the Light were not
Strongly Colour'd and somewhat Glossy,
the Reflected Beams would not manifestly
make a Compounded Colour upon the
Wall, and even then but very Faintly, we
shall now say no more of that Matter, on¬
ly reserving our selves to mention hereafter
the Composition of a Green, which we
still retain in Memory.

EXPERIMENT II.

We may add, Tyrophilm^ on this Occa¬
sion, that though a Darken'd Room be Ge¬
nerally thought requisite to make the Co¬
lour ofa Body appear by Reflection from
another Body, that is not one of those that
are commonly agreed upon to be Specular
(as Polish'd Metall,Quick silver,Glass,Wa¬
ter , &c.) Yet 1 have often observ'd that
when I wore Doublets Lin'd with some sil¬

ken
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ken Stuff that was very Glossy and Vividly
Colours especially Red, I could in an In-
lightned Room plainly enough Discern the
Colour, upon the Pure White Linnen that
came out at my Sleeve and reach'd to my
Cuss; as if that Fine White Body were
more Specular, than Golour'd and Unpor
lish'd Bodyes are thought Capable of be¬
ing.

EXPERIMENT III.

Whilst we were making the newly men-
tion'd Experiments, we thought sit to try
also what Composition of Colours might
be made by Altering the Light in its Pas¬
sage to the Eye by the Interposition not of
Perfectly Diaphanous Bodies, (thathaving
been already try'd by others as well as by
us ( as we shall soon have occasion to take
notice ) but of Semi-opacous Bodyes, and
those such as look'd upon in an ordinary
Light, and not held betwixt it and the Eye,
are not wont to be Discriminated from the
rest of Opacous Bodyes; of this Tryal, our
mentioned Adversaria present us the fol¬
lowing Account.

Holding these Sheets, sometimes one
sometimes the other of them, before the
Hole betwixt the Sun and the Eye, with

the
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the Colour'd sides bbverted to the Stin 5 we
found them single to be somewhat Trans¬
parent, and appear of the same Colour as
before, onely a little alter'd by the great
Light they were plac' din ; but laying two
of them one over another and applying
them so to the HoIe,the Colours were com¬

pounded as follows.
The Blew and Yellow scarce exhibited

any thing but a Darker Yellow, which we
ascrib'd tO the Coarseness of the Blew Pa¬
pers, and its Darkness in its Kind. For ap¬
plying the Blew parts oftheMarbl'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 , somewhat
( and but a little,) inclining to an Orange
Colour.

The Purple and Red look'd on together
appear'd more Scarlet.

The Purple andYellow made an Orange.
The Green and Red made a Dark O-

range Tawny. .

The Green and Purple made the Purple
appear more Dirty.

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

The Red parts of the Marbl'd Paper
look'd upon with the Yellow appear'd of a

Red
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Red far Gore like Scarlet than without it.

But the Fineness or Coarseness of the
Papers, their being carefully or slightly
Colour'd, and divers other Circumstances,
may so vary the Events of such Experi¬
ments as these3 that if, Pjrepbilus, you
.would Build much on them, you must care¬
fully Repeat them.

experiment ir.

The Triangular Prismatical Glass being
the instrument upon whose Effects we may
the most Commodioufly speculate the Na¬
ture of Emphatical Colours, (and perhaps
that of Others too ;) we thought it might
be ufefull to observe the several Reflections
and Refractions which the Incident Beams
of Light suffer in Rebounding from it, and
Passing through it. And this we thought
might be Best done, not ( as is usual,) in an
ordinary Inlightn'd Room, where ( by rea¬
son ofthe Difficulty osdoing otherwise)ev'n
the Curious have left Particularsllnheeded,
which may in a convenient place be easily
taken notice of ; but in a Darken'd Room,
where by placing the Glass in a convenient
Posture, the Various Reflections and Re¬
fractions may be Distinctly observ'd ; and
where it may appear what Beams arelln-

tistg'd,
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ting'd 5 and which they are, that upon the
Bodyes that terminate them, do Paint either
the Primary or Secondary Iris. In pursu¬
ance os this we did in the above mention'd
Darkened Room, make observation of no
less than four Reflections, and three Re¬
fractions that were afforded us by the fame
Prism, and thought that notwithstanding
what was taught us by the Rules of Catop-
tricksand Dioptricks, it woiild not be amiss
to find also, by hiding sometimes one part
of the Prism, and sometimes another, and
observing where the Light or Colour Va¬
nish'd thereupon, by which Reflection and
by which Refraction each of the several
places whereon the Light rebounding from,
or pasting through , the Prism appear'd ei¬
ther Sincere or Tincted, was produe'd. But
because it would be Tedious and not so In¬
telligible to deliver this in Words, I have
thought fit toReferr You to the Annexed
Scheme where the Newly mention d par¬
ticulars may be at one View taken No-
ticeof.

experiment y.

I know not whether you will think it
Inconsiderable to annex to this Experi¬
ment , That we observ'd in a Room not

Darken'd,
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whose edges P. is placed directly towards the
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(m)
Darken'd, that the Frismatical Iris (if I
may so call it ) might be Reflected without
losing any of its several Colours (for we
now consider not their Order) not onely
from a plain Looking-glass and from the
calm Surface ofFair Water, but also from
a Concave Looking-glass 5 and that Re¬
fraction did as little Destroy those Colours.
as Reflection. For by the help of a large
( double Convex ) Burning-glass through
which we Refracted the Suns Beams , we
found that one part of the Iris might be
made to appear either beyond, or on this
fide of the other Farts of the fame Iris; but
yet the fame Vivid Colours would appear
in the Displac'd part (if I may so term it)
as in the other. To which I shall add, that
having, by hiding the side of the Prism,
bbverted to the Sun with an Opacous Bo¬
dy, wherein only one small hole wds left f'ot
the Light to pass through, redue'd the Pris¬
matical Iris (cast upon White Paper) in¬
to a very narrow compass, and look'd upost
it through a Microscope; the Colours Ap¬
peared the fame as to kkid that they did to
the naked Eye,

MXPEkii
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Experiment ru

It may afford matter os Speculation to
the Inquisitive ? such as ydu, Pyropbilw, that
as the Colours of outward Objects brought
into a Darken'd Room, do so much depend
for their V isibility upon the Dimness of the
Bight they are there beheld by ; that the
ordinary Light of the day being freely let
in upon them, they immediately disappear:
so our Tryals have inform'd us 3 that as to
the Prifmatical Iris painted on the Floor I
by the Beams of the Sun Trajected through j
a Triangular-glass; though the Colours of L
it appear very Vivid ev'n at Noon-day,
and in Sun shiny Weather, yet by a more
Powerfull Light they may be made to dis¬
appear. For having sometimes, (in pro¬
secution of some Conjectures of mine not
now to be Insisted on,) taken a large Me¬
talline Concave Speculum, and with it cast
the converging Beams of the Sun upon a
Prifmatical Iris which I had caus'd to be
projected upon the Floor, I found that the
over-powerfull Light made the Colours of
the Iris disappear. And if I so Reflected
the Light as that it crossd but the middle
of the Iris, in that part only the Colours
vanifh'd or were made Invisible ; those

parts ■
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parts of the Iris that were on the right and
left hand of the Reflected Light (which
feem'd to divide them , and cut the Iris
asunder ) continuing to exhibit the fame
Colours as before. But upon this we must
hot now stay to Speculate.

EX PERlMEffiT FH0

I have sometimes thought it worth while
I • to take notice , whether or no the Colours

of Opacous Bodies might not appear to the-
Eye somewhat Diversify'd 3 not only by the
Disposition of the Superficial parts of the

i Bodyes themselves and by the Position of
the Eye in Reference to the Object and the
Isight, ( for these things are Notorious e-

I nough;) but according also to the Nature
| of the Lucid Body that shines upon them .

And I remember that in Prosecution of this
Curiosity, I observ'd a manifest Difference
in some Kinds of Colour'd Bodyes look ci
on by Day-light, and afterwards by the

j light of the Moon , either directly falling
on them or Reflected upon them from a
Concave Looking-glass, But not finding
at present in my Collections about Colours

/ any thing set down of this Kind, I shall, till
i 1 have opportunity to repeat them, content

my self to add what I find Register'd con-
|k - OS cerning
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cerning Colours look'd on by Candle-light,
in regard that not only the Experiment is
more cade- to be repeated, but the Objects
being the fame forts of Colour'd Paper
lastly mention'd 3 the Collation of the two
Experiments may help to make the Con¬
jectures they will suggest somewhat the less
uncertain.

Within afewdayes of the time above
mention'd, divers Sheets of Colour'd Paper
that had been look'd upon before in the Sun¬
shine were look'd upon at night by the light
of a pretty big Candle, ( snuff d ) and the
Changes that were obfcrv'd were these.

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

The Red feem'd little Chang'd ; but
feem'd to Reflect Light more strongly than
any other Colour ( for White was none of
them. )

A fair Deep Green look'd upon by it
self, feem'd to be a Dark Blew : But being
look'd upon together with a Dark Blew,
appear'd Greenish ; and beheld together
with a Yellow appear'd more Blew than
at first.

The Blew look'd more like a Deep Pur¬
ple or Murray than it had done in the Day-1
light.*.

The



( 197)
The Purple seem'd very little altcr'd.
The Red Jook'd upon with the Yellow

made the Yellow look almost like Brown
Cap-paper.

n. The Caution S'ubjoyned to the third
Experiment is also Applicable to this.

experiment nil.

But here I must not omit to subjoyn 5
that to satisste our Selves whether or no
the Light os a Candle were not made un-
sincere, and as it were Ting'd with a Yellow
Colour by the Admixtion of the Corpus¬
cles it astumes from its Fuel; we did not
content our selves with what appears to the
Naked Eye , but taking a ptetty thick Rod
or Cylinder ( for thin Peeces would not
serve the turn ) of deep Blew Glass 3 and
looking upon the Candles flame at a Con-
venient distance through it, we perceiv'd a^
we expected 5 the Flame to look Green ;
which as we often note , is the Colour
wont to emerge from the Composition of
Opacous Bodies, which were apart one of
them Blew, and the other Yellow. And this
perchance may be the main Reason of that
which some observe, that a sheet of very
White Paper being look'd upon by Candle
light, 'tis not eafie at first to discern it from

O 3
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& light Yellow or Lemon Colour; White
Bodyes (a$ we have elsewhere observ/d)
having more than those that are otherwise
Colour'd, of a Specular Nature ; in regard
that though they exhibit not, (unlels they be
Polish'd,) the ihape of the Luminary that
shines on them, yet they Reflect its Light
more Sincere and Untrouhrd , by either
Shades or Refractions, than Bodyes of o~
ther Colours (as Blew, or Green, or Yel¬
low or the like. )

IX.

We to^k a Leaf of such Foliated Gold
gs Apothecaries are wont to Gild their Pills
with ; and with the Edge of a Knife ,

(lightly moyflen'd by drawing it over thesurface of the Tongue 5 and afterwards)
laid upon the edge of the Gold Leaf; we
so fastened it to the Knife, that being held a-
gainst the light, it continue! extended like
a little Flagg. This Leaf being held very
near the Eye, andobyerted to the Light,
appear'd so full of Pores, that it seem'd to
have such a kind of Transparency as that of
a Sive, or a piece of Cyprus, or a Love-
Hood ; but the Light that pass'd by these
Pores was in its Passages so Temper'ci with
Shadow, and Modify'd , that the Eye dis¬

cern d
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cern'd no more a Golden Colour , but a
Greenish Blew. And for other s satis¬
faction, , We did in the Night look upon a
Candle through such a Leal os Gold ; and
by trying the Effect os several Proportions
of Distance betwixt the Leaf, the Eye and
the Light , we quickly hit upon. such a
Position for the Leaf of Gold, as that the.
flame, look'd on through it, appear'd of a
Greenish Blew, as we have seen in the Day
time. The like Experiment try'd with a
Leaf of Silver succeeded not well.

EXPERIMENT X.

We have sometimes found in the Shops
of our Druggists, a certain Wood, which
is there call'd Lignum Nepbriticum, because
the Inhabitants of the Country where it
grows, are wont to use the Infusion of it
made in fair Water against the Stone of
the Kidneys, and indeed an Eminent
Physician of our Acquaintance, who has
Very Particularly enquir'd into that Disease,
assures me, that he has found such an Infu¬
sion one of the most effectual Remedyes,
which he has ever tried against that formi¬
dable Disease. The ancientest Account 1
have met}with of this Simple, is given us by
the Experienc'd Mwurdes in the se Words.

O 4 Ndis3
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filvliSj says he, Nova Hifpania wittit quod-
dam ligni genus crajjum & enodey cujus usus
jam diu receptus suit in bis Regionibus ad

, w Renum vitia & UrinA diffcul-RTicolaus Monqr- , . ■ - v
des lib fimplic, tates ac arenulas pel lendas. Fit
ex India alia ter. autembac ratiope'y Lignum af~

sulatim & winuiim concisum in
limpidijpma aqua fontana maceratury inque ea
reltnquitur5 donee aqua a bibentibus abfumpta

diwidia hera potf' inje&um lignum aqua
ctfruleum colorem contrabit, qui fenJim inten-
diturpro temporis diuUirnitale, tametji tig-
mm Candidum Jit. This Wood, Pjrophilusy
may afford us an Experiment, which be¬
sides the singularity of it, may give no small
assistance to an attentive Considercr to?
wards the detection of the Nature pf Co¬
lours. The Experiment as we made it is,
this. Take Lignum Nephriticum ^ and with a
Knife cut it into thin Slices , put about a
handfull of these Slices into two three or

four pound ofthe purest Spring-water, let
them infuse there a night, but is you be in
hast, a much shorter time may suffice; de¬
cant this Impregnated Water into a clear
Glass Vial, and if you hold it directly be¬
tween the Light and your Eye, you shall
fee it wholly Tincted ( excepting the very
top of the Liquor, wherein you willTome
times discern a Sky-cplourM Circle) with

an
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an almost Golden Colour , unless your In¬
fusion have been made too Strong of the
Wood 3 for in that cafe it will against the
Light appear somewhat Dark and Reddish,
and requires to be diluted by the addition
of a convenient quantity of fair Water.
But if you hold this V ial from the Light, so
that your Eye be plac'd betwixt the Win¬
dow and the Vial, the Liquor will appear
of a deep and lovely Cœruleous Colour, of
which also the drops, if any be lying on the
out-side of the Glass, will seem to be very
perfectly, And thus far we have try'd the
Experiment, and found it to succeed even
by the Light of Candles of the larger size.
If you so hold the Vial over against your
Eye?, that it may have a Window on one
side of it, and a Dark part of the Rpcixi
both before it and on the other side, you
shall fee the Liquor partly of a Newish
and partly of a Golden Colour. Ifturning
your back to the Window, you powr out
some of the Liquor towards the Light
and towards your Eyes, it will seem at the
comming out .of the Glass to be perfectly
Cqerulcous, but when it is fallen down a
little way, the drops may stem Partico-
lour'd, according as the Beams of Light
do more or less fully Penetrate and Illu¬
strate them. If you take a Bason about

-

/ half -
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half full of Water., and having placed it so
in the Sun-bcams Shining into a Room, that
one part of the Water may be freely Illu¬
strated by the,Beams of Light, and the other
part "of it Darkned by the shadow ofthe
Brim of the Bason, if then I fay you drop
of our Tincture , made somewhat strong,
both into the Shaded and Illuminated parts
of the Water, you may by looking upon it
from several places, and by a little Agita¬
tion of the water, observe divers pleasing
Phœnomena which were tedious to parti¬
cularize. If you powr a little of this Tin¬
cture upon asheet of W hite Paper,so as the
Liquor may remain of some depth upon it,
you may perceive the Neighbouring drops'
to be partly of one Colour, and partly of
the other, according to the position of your
Bye in reference to the Light when it looks
upon them, but, if you powr off all the Li-
quor,the Paper will seem Dy'd ofan almost
Yellow Colour. . And if a sheet of Paper
with some of this Liquor in it be placd in
a window where the Sunbeams may shine
freely on it, then ifyou .turn your back to
the Sun and take a Pen or, some such slender
Body , and hold it over-thwart betwixt
the Sun and the Liquor, you may perceive
that the Shadow projected by the Pen up¬
on the.Liquor, will not all of it be a vulgar
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and Dark, but in part a curiously Coloured
shadow3 that edge, ot it, which is next the
Body that makes it, being almost ot a
lively Golden Colour , and the remoter
verge ofa Cœruk ous one.

: These and other Phœnomcna, which I
have observ'd if* this delightful! Experi¬
ment, divers of my friends haVe lookd up¬
on not without some wonder ,' and I re¬
member an excellent Ocuhst finding by
accident in a ftiends Chamber a fine Vial
full of this Liquor 5 which,! 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
strange Liquor might be, waia great while
apprehensive, as he presently after told me,
that some strange new disternper was in¬
vading his Eyes. And J confess that the
unusualness of the Phœnomena made me

very sollicitous to find out the Ca use of this
Experiment , and though l am far from
pretending to have found it, yet my en¬
quiries have, I suppose, enabled me to give
such hint's , as may lead youif greater sa¬
gacity to the discovery of the Cause of this
wonder, knd first finding that this Tincture,
if it were too copious in the - water, Kept
the Colours from being so lively, and their
Change from being so disdernable , and

finding
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finding also that the Impregnating Virtue
of this Wood did by its being frequently
Infus'd in New Water by degrees Decay,
I Conjectur'd that the Tincture afforded by
the Wood must proceed from some Subtiler
parts of it drawn forth by the Water,
which swimming too and fro in it did so
Modisie the Light, as to exhibit such and
such Colours ; and because these Subtile
parts were so easily Soluble even in Cold
water, I concluded that they must abound
with Salts, and perhaps contain much of the
Essential Salt, as the Chymists call it, of
the Wood. And to try whether these
Subtile parts were Volatile enough to be
Distilfd, without the Dissolution of their
Texture, I carefully Distill'd some of the
Tincted Liquor in very low Vessels, and
the gentle heat of a Lamp Furnace; but
sound all that came over to be as Limpid
and Colourless as Rock-water , and the
Liquor remaining in the Vessel to be so
deeply Cœruleous, that it requir'd to be
oppos'd to a very strong Light to appear
of any other Colour. I took likewise a
Vial with Spirit of Wine, and a little Salt
of Haits-horn, and found that there was a
certain proportion to be met with betwixt
the Liquor and the Salt, which made the
Mixture fit to exhibit some little Variety
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of Colours not Observable in ordinary
Liquors, as it was variously directed in
reference to the Light and the Eye, but
this Change of Colour was very far short
from that which we had admir'd in our

Tincture. But however, I suspected that
the Tinging Particles did abound with such
Salts , whose Texture, and the Colour
springing from it, would probably be al-
ter'd by peircirtg Acid Salts, which would
in likelihood either make some Dissipation
of their Parts, or Associate themselves to
the like Bodies, and either way alter the
Colour exhibited by them ; whereupon
Pouring into a small Vial full of Impreg¬
nated Water, a very little Spirit of Vine¬
gar, I found that according to my Expe¬
ctation, the Cœruleous Colour immedi¬
ately vanish'd , but was deceiv'd in the
Expectation I had, that the Golden Colour
would do so too ; for, which way soever I
turned the Vial, either to or from the
Light, 1 sound the Liquor to appear al¬
ways of a Yellowifn Colour and no other :
Upon this I imagined that the Acid Salts of
the Vinegar having been able to deprive
the Liquor of its Cœruleous Colour, a
Sulphureous Salt being of a contrary Na¬
ture, would be able to Mortifie the Saline
Particles of Vinegar, and Destroy their

Efects-S
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Effects; And accordingly having plac'd
my Self betwixt the Window, and the
Vial, and into the fame Liquor dropta
few drops of Qyl of Tartar per Deltquiumy
( as Chjmitts call it) I observ'd with .plea¬
sure, that immediately upon the Diffusion
of this Liquor, the Impregnated Water
was restore! to its former Cœruleous.Co-

Jour ; And this Liquor of Tartar being
very Ponderous, and falling at first to the
Bottom of the Vial, it was easie to observe
that for a little while the Lower part of the
Liquor appear'd deeply Cœruleous, whilst
all the Upper part retain'd its former Yel¬
lowness, which it immediately lost as soon
us either Agitation or Time had made a
competent Diffusion of the Liquor of Tar¬
tar through the Body of the former Tin¬
cture; and this restored Liquor did, as it
was Look'd upon against or from the Light,'
exhibit the fame Thœnomena&s the Tincted
Water did, before either of the Adven¬
titious LiqUors was pour'd into it. .

Having made, Pyrophilus, divers Tryals
upon this Nephritick Wood, we found
mention made of it by the Industrious Je¬
suit KircheruSy who having received a Cup
Turned of it from the Mexican Procurator
of his Stkjety, has probably receiv'd also
from him the Information he gives us con¬

cerning
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cerning that Exotick Plant, and therefore
partly for that Reason^ and partly because
what he Writes concerning it, does not
perfectly agree with what we have deli¬
vers 5 we shall not Scruple to acquaint you
in his own Words., with as much oi what
he writes concerning our Wood, as is
requisite to our present purpose. Hoc low
(says he) neutiquam omhtendum duximus
Kircher Art quoddam ligni candidi Mexicans
Mag. 1ac is & genusy quod Indigenœ Coalle &
umbra?, liK i. Tlapa&atli vocant3 quod et(i ex-

3' perientia hucufque -non nisi Cos-
ruleo aquam colore ttngere docuerit5 nos tamen
continua experientia iniienimuS id aquam in
omne Colorum genus transformare, quod merito
cuipiam Paradoxum videri pofjet z Ligni
frntex grandis, ut aiunt, non raro in molem
arboris excrejeit, truncus iUim eft eras]us,
enodisy inflar piri ayboris, folia ciceris foliiSy
aut ruta hand abJimilia3floreS exigui3 oblongi3
lutei & fpicatim digestif eflfrigida & bumida
planta, licet parum recedat a media tempera¬
mento. Hujus itaque deferiptæ arboris lignum
in poculum efformatum, aquam eidem infusam
primo in aquam intense Cjemleam3 cohreflorh
Bugloffæy tingity & quo dwtius ineo fleterit3
tanto intensiorem colorem acquirit„ Hanc
igitur aquam fi VitreA SpbærAinfuderiSy luci-
que expofueriSy ne idlum quidem Cosrulei co~
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hris vestigium apparent $ fed inflar aqu#
puræ put4. fontan* Itmpidam elaramque afpi-
cientibus fe pr^bebit. Porro fi hanc phialam
vitream versus locum magis umbrofum di-
rexeris% totus humor gratijfimum virorem. re-
feret; fi adhuc umbrofioribus locts, fubru-
brumy (fi sic pro rerum objedarum conditioner
mirum didu, cohrcm mutabit ; in tenebris
verb vel in vase opaco pofita, Coerukum colo-
rem fuum refumet.

In this passage We may take notice of the
following Particulars. And first, he calls
it a White Mexican Wood, whereas (not
to mention that Momardes informs us that
it is brought out of Nova Hijpania) the
Wood that we have met with in several
places, and cmploy'd as Lignum Nephri-
ticum, was not White, but for the most
part of a much Darker dolour5 not unlike
that of the Sadder Coloured Wood pf
Juniper, 'sis true, that Monardes himself
also fays, that the Wood is White; and
it is affirm'd, that the Wood which is of a
Sadder Colour is Adulterated by beipg
Imbu'd with the Tincture of a Vegetable,
in whose Decoction it is steep'd. But ha¬
ving purposely enquir'dof the Eminentest
of our English Druggists, he peremptorily
deny'd it. And indeed, having considers
some of the fairest Round pieces of this

Wo6d
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Wood that I could meet with in these
Parts , I had Opportunity to take notice
that in one or two of them it was the Ex¬
ternal part of the Wood that was White,
and the more 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-mention'd manner, And I have at

present by me a piece of such Wood, which
for about an Inch next the Bark is White,
and then as it were abruptly passes to the
above-mention'd Colour , and yet this
Wood by the Tincture, it afforded us in
Water, appears to have its Colour'd part
Genuine enough ; for as for the Vv hite
past, it appears upon tryal of both at once,
.much less enrich'd with the tingent Pro¬
perty,

Next, whereas our Author tells us, that
the Infusion of this Wood expos'd in d
Vial to the Light, looks like Spring-water,
in which he afterwards adds, that there is
no Tincture to be seen in it > our Obser¬
vation and his agree not, for the Liquor,
which opposed to the Darker part of d
Room exhibits a Sky-colourdid constant¬
ly, when held against the Light, appear
Yellowish or Reddish, according as its
Tincture was more Dilute gf Deep; and

P then,?



'

... ( 210 )
then, whereas it has been already said, that
the Cœruleous Colour was by Acid Salts
abolished, this Yellowish one iurviv'd
without any considerable Alteration , so
that unless our Author's Words be taken in
a very Limited Sense , we must conclude,
that either his Memory mif-infbrm'd him,
or that his-White Nephritick Wood, and
the Sadder Colour'd one which we cm-

ploy'd, were not altogether of the fame
Nature: What he mentions os 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 otherwise ft to be turned
into Cups; but as for what he fays in the
Title of his Experiment, that this Wood
tinges the Water with all forts of Co¬
lours, that is much more than any of thole
pieces of Nephritick Wood that we have
hitherto employ'd, was able to snake good;
The change of Colours difcernable in a
Vial full of Water, Impregnated by any
of them, as it is directed towards a place
more Lightsome or Obscure, being far from
affording a Variety answerable to so pro¬
mising a Title. And as for what he tells
us, that in the Dark the Infusion of our
VVood will resume a Cœruleous Colour,
I wish he had Informs us how he TryM k.
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But this brings into my mind, that ha¬

ving sometimes for Curiosity fake, brought
a round Vial with a long Neck fill'd with
the Tincture of Lignum Nepbriticum into
the Darken'd Room already often menti-
on'd , and holding it sometimes in, some¬
times near the Sun-Teams that entered at the
hole, and sometimes partly in them 5 and
partly out of them , the Glass being held
in several postures, and look'd upon from
several Neighbouring parts of the Room,
disclosed a much greater Variety of Colours
than in ordinary inlightn'd Rooms it is
wont to do; exhibiting, besides the usual
Colours, a Red in some parts, and a Green
in others , besides Intermediate Colours
produe'd by the differing Degrees, and odd
mixtures of Light and Shade.

By all this You may fee, Pyropbilm, the
reasonableness of what we elsewhere had
occasion to mention, when we have divers
times told you, that it is ufefull to have
New Experiments try'd over again, though
they were, at 'first, made by Knowing and
Candid Men, such Reiterations of Expe¬
riments commonly exhibiting some New
Phœnomena, detecting some Mistake or
hinting some Truth, in reference to them,
that was not formerly taken notice of. And
some of our friends have been pleasd to

P z thinks
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think,that wdhave made no unufcfulladditi¬
on to this Experiment, by shewing a way,
how in a moment our Liquor may be de-
priv'd of its Newness, and restor'd to it a-
gain by the affusion of a very few drops of
Liquors, which have neither of them any
Colour at all of their own. And that which
deserves some particular wonder, is, that
the Cœruleous Tincture of our Wood is
subject by the former Method to be De¬
stroy'd or Restor'd, the Yellowish or Red¬
dish Tincture continuing what it was. And
that you may fee, that Saks are ofa consi -
derable use in the striking of Colours, let
me add to the many Experiments which
may be afforded us to this purpose by the
Dyers Trade, this Observation ; That as
far as we have hitherto try'd, those Liquors
in general tl at are strong of Acid 5alts
have the Power of Destroying the Blew-
nest of the Infusion ofour Wood, and those
Liquors indiscriminatly that abound with
Sulphureous Salts, ( under which I compre¬
hend the llrinous and Volatile Salts of
Animal Substances, and the Alcalifate or
fixed Salts that are made by Incineration )
have the vertue ofRestoring it .

A
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A Corollary of the Tenth Experiment*

That this Experiment 5 Pyrophilus, may
he as well Useful! as Delightful! to You, I
must mind You, Pyrophilm , that in the
newly mention'd Observation, I have hin¬
ted to You a New and Eafie way of Dis¬
covering in many Liquors ( for I dare not
fay in ail) whether it be an Acid or Sul¬
phureous Salt, .that is Predominant, and
that such a Discovery is oftentimes of great
Difficulty, and may frequently be of great
Use, he that is not a Stranger to the various
Properties and Effects of Salts; and ofhow
great moment it is to be ab'e to distinguish
their Tribes, may readily conceive. But to
proceed to the way of trying other Liquors
by an Infusion ofour Wood, take it briefly
thus. Suppose I have a mind to try whe¬
ther I conjecture aright, when I imagine
that Allom,though it be plain y a Mixt Bo¬
dy, does abound rather with Acid than
Sulphureous Salt. To fatissie my self here¬
in, I turn my back to the Light, and hold¬
ing a small Vial full of the T;ncture of
Lignum Nephriticum, which look'd upon in
that Position, appears Cœruleous, I drop
into it a little ofa strong Solution of Allom
made in Fair Water, and finding upon the

P 3 " Affusion
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Affusion and shaking of this New liquor,
that the Blewness formerly conspicuous
in our Tincture does presently vanish, I am
thereby incited to suppose, that the Salt
Predominant in Allom belongs to the Fa¬
mily of Sour Salts ; but if on the otfher
fide I have a mind to examine whether or
no I rightly conceive that Salt ofUrine, or
of Harts-horn is rather of a Saline Sulphu¬
reous (if I may so speak ) than ofan Acid
Nature , I drop a little osthe Saline Spirit
of either into the Nephritick Tincture, and
finding that the Cœruleous Colour is rather
thereby Deepned than Destroy'd, I collect
that the Salts, which constitute, these Spi*
rits,are rather Sulphureous than Acid. And
to fathfie my selfyet farther in this parties
lar, I rake a small ViaLofsrHL Tincture,
and placing both it and my self m reference
to the Light as formerly, I drop into the
Infusion just as much Distijf'd Vinegar, or
other Acid liquor as will serve to Deprive
it of its Blewness ( which a few drops, if the
Sour Liquor be strong, and the Vial small
will suffice to do ) then without changing
my Posture, 1.drop and shake into the lame
Vial a small proportion of Spirit ofHarts¬
horn or Urine, and finding that upon this
affusion, the Tincture immediately recovers
its Cœruleous Colour, I am thereby con-

firm'd
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firrn'd in my former Opinion 3 os the Sul¬
phureous Nature of these'Sal ts . And so,
whereas it is much doubted by some Mo¬
dern Chymifts to what sort oi Salt 3 that
which is predominant in Quick-limo be¬
longs 3 we have been perfwad'cd to referr
it rather to Lixiviate than Acid ■/ alts , by
having observe!, that though an t vaporated
Infusion os it will scarce yield such a Salt,
as Ashes and other Alcalizate Bodyes are
wont to do 3 yet ifwe deprive our Nephri-
tick Tincture os its Blewness by just so much
Distill'd Vinegar as is requisite to make
that Colour Vanish,the Lixivium of Quick¬
lime will immediately upon its Affusion
recall the Banished Colour ; but not so
Powerfully as either of the S ulphureous Li¬
quors formerly mention cL And therefore
I allow my self to guess at the strength- of
the Liquors cxamiiTd by this Experiment
by the.Qjumitj osHem which is sufficient
to Destroy or Restore the Cœruleous Co¬
lour os our Tincture. But whether, con¬

cerning Liquors, vyheresii neither Acid nor
Alcalisate Salts are Eminently Predomi¬
nant 3 our Tincture will enable us to con¬
jecture any thing more than that such Salt's
are not Predominant in them, I take not up¬
on me to determine here, but leave to fur¬
ther Tryal ; For I find not that Spirit of

P 4 Wine
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Wine, Spirit ofTartar freed from Acidity^
or Chymical Qyl ofTurpentine, (although
Liquors which must be conceiv'd very Sa¬
line, if Chymists have, which is here no
place to Dispute,rightly aferib'd tasts to the
Saline Principle of Boayes,) have any Re¬
markable Power either to deprive our Tin- le¬
cture of its Cœruleous Colour,or restore it,
when upon the Affusion of Spirit of Vi¬
negar it has disappears.

EXTERl MENT XI. I

And here I must not omit, VyndphilWy to
inform You, that we can shew You even in
a Mineral Body something that may seem
very near of Kin to the Changeable Qua¬
lity ofthe Tincture of Lignum Nephriticum3
for we have several fiat pieces ofGlass, of
the thickness of ordinary Panes for Win- j
dows, one of which bfeing interposed be¬
twixt the Rye and a cleer Light, appears of
a Golden Colour, not much unlike that of
the moderate Tincture of our Wood, but
being so Iook'd upon as that the Beams of
light are not so much Trajected thorough it
as Reflected from it to the Eye, that Yel¬
low seems to degenerate into a pale B'ew, |somewhat like that of a Turquoise. And
that which may also appear strange, is this,

that
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that is in a certain posture you hold one of
these Plates Perpendicular to the Horizon,
so that the Sun-beams shine upon halfof it S

the other half being S haded, You may fee
that the part Shin'd upon will be of a much
Dilutee Yellow than the Shaded part which

h will appear much more Richly Colour'd z
* and if You alter the Posture of the Glass.*

so that it be not held Perpendicular , but
Parallel in reference to the Horizon , You
may see, ( which perhaps you will admire )
the Shaded part look ofa Golden Colour ,

but the other that the Sun shines freely on,
will appear considerably Blew ? and as you
remove any part of the Glass thus held Ho¬
rizontally into the Sun-beams or Shade, it
will in the twinkling ofan Eye seem to pass
from one of the above mention'd Colours
to the other, the Sun-beams Trajected
through it upon a sheet of W hite Paper
held near it, do colour it with a. Yellow S

somewhat bordering upon a Red , but yet
the Glass may be so oppos'd to the Sun, that
it may upon Paper project a mtx'd Colour
here and there more inclin'd to Yellow,
and here and there more to Blew. The
other Phœnomena of this odd Glass, I fear
it would be scarce worth while to Record,
andtherefore I shall rather advertise You,
First, that in the trying of these Experi¬

ments
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merits with it, you must take notice that
one of the (ides has either alone, or at least
principally its Superficial parts dispos'd to
the Reflection or the Blew Colour above
nam'd, and that therefore you must have a
care to keep that fide nearest to the Eye.
And next, that we have our selves made
Glasses not unfit to exhibit an Experiment
not unlike that I have been speaking of, by
laying upon pieces of Glass some very fine¬
ly foliated Silver, and giving it by degrees
a much stronger Fire than is requisite or
usual fqr the Tinging os Glasses of other
Colours. And this Experiment,not to men¬
tion that it was made without a Furnace in
which Artificers that Paint Glass are wont
eo be very Curious, rs the more considera¬
ble z because, that though a Skilful! Painter
could not deny to me that stwas with Sil¬
ver he Colour'd his Glasses Yellow; yet he
told me , that when to Burn them ( asthey
speak) he layes on the plates of Glass no¬
thing but a Calx of Silver Calcin'd without
Corrosive Liquors, and Temper'd with
Fair Water, the Plates are Ting'd of a fine
Yellow that looks of a Golden Colour ,

which part soever of it you turn to or from
the Light; whereas ( whether it be what
an Artificer would call Over-doing, or
Burningor else the imploying the Silver

Crude
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Crude that makes the Difference , ) we
have found more than once,. that some
pieces of Glass prepared as we have rela¬
ted?though held against the Light they ap-
peard ofa Transparent Yellows yet look'd
on with ones hack turn'd to the Light they
exhibited an Untransparent Blew.

experiment xiia

If you will allow me, Pf/6pbilms for the
avoiding of Ambignity, to imploy the
Word Pigments, to signisie such prepared
materials ( as Cochinele, Vermilion,
Orpiment,) as Painters, Dyers and other
Artificers make use of to impart or imitate
particular Colours , ! soall be the better
understood in divers passages of the follow¬
ing papers, and particularly when I tell
you, That the mixing of Pigments being
no inconsiderable part of the Painters Art,

' it may seem an Incroachment in me to med¬
dle with it. But I think i may easily be
excus'd ( though I do not altogether pass
it by ) if i restrain my self to the making of
a Transient mention of some few of their
Practices about this matter ; and that only
so far forth, as may warrant me to observe
to you, that there are but few Simple and
Primary Colours ( if I may so call them)
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from whose Various Compositions all the
rest do as it were Result, For chough Pain¬
ters can imitate the Hues ( though not
always the Splendor) of those almost
Numberless differing Colours that are to
be met with in the Works of Nature, and
of Arc, I have not yet found, that to ex¬
hibit this strange Variety they need imploy
any more than white, and Black, and Red,
and Blew, and Yellow ; these five , Vari¬
ously Compounded, and (if I may so speak )
Decompounded, being sufficient to exhibit a
Variety and Number of Colours, such, as
those that are altogether Strangers to the
Painters Pallets, can hardly imagine. '

Thus ( for Instance ) Black and White
differingly mix'd, make a Vast company of
Lighter and Darker Grays.

Blew and Yellow make a huge Variety
of Greens.

Red and Yellow make Orange Tawny.
Red with a little White makes a Car¬

nation.
Red with an Eye of Blew, makes a Pur¬

ple ; and by these simple Compositions
again Compounded among themselves,
the Skilfull Painter can produce what kind
ot Colour he pleases, and a great many
more than we have yet Names for. But,
as I intimated above, 'tis not my De-
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sign to prosecute this Subject:, though I
thought it not unfit to take some Notice
of it , because we may hereafter have oc¬
casion to make use of what has been now
delivers , to illustrate the Generation of
Intermediate Colours; concerning which
we must yet subjoyn this Caution, that
to make the Rules about the Emergency of
Colours, fit to be Relied upon , the Cor¬
puscles whereof the Pigments consist must
be such as do not Destroy one another?
Texture , for in cafe they do, the produced
Colour may be very Different from that
which would Result from the Mixture of
other harmless Pigments of the fame Co¬
lours., as I shall have Occasion to shew ere
long,

experiment xiil

It may also give much light to an En¬
quirer into the Nature of Colours , to
know that not only in Green, but in many
(if not all) other Colours, the Light of
the Sun passing through Diaphanous Bo¬
dies of differing Hues may be tinged of
the fame Compound Colour, as if it came
from some Painters Colours of the fame
Denomination, though this later be ex¬
hibited by Reflection, and be (as the

formes
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former Experiment declares ) manifestly
Compounded of material Pigments,
Wherefore to try the Composition of Co¬
lours by Trajection, we provided several
Plates of Tinged Glass, which being laid
two at a time one on the top of another,
the Object Iook'd upon through them both,
appear'd ofa Compounded Colour, 'which
agrees well with what we have obferv'd in
the second Experiment, of Looking against
the L'ght through differingly Colour'd
Papers, But we thought the Experiment
would be more Satisfactory, if we procured
the Sun-beams to be so Ting'd in their
passage through Plates of Glass, a? to ex¬
hibit the Compounded Colour upon a
Sheet of White Paper. And though by
reason of the Thickness of the Glasses, the
Effect was but Faint, even when the Sun
was High and Shin'd forth clear, yet, we
easily remedied that by Contracting the
Beams we cast on them by means of a
Convex Burning-glass, which where it
made theBeams much converge Increas'd the
Light enough to make the Compounded
Colour very: manifest upon the Paper. By
this means we observes, that the Beams
trajected through Blew and Yellow com-
pos'da Green , that an intense and mode¬
rate Red did with Yellow make differing
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degrees of Saffron, and Orange Tawny
Colours, that Green and Blew made a
Colour partaking of both, such as that
which some Latin Writers call Pavona-
ceuSy that Red and Blew made a Purple, to
which we might add other Colours, that
we produc'd by the Combinations of
Glasses differingly Ting'i, but that I want
proper Words to express them in our
Language, and had not when we made the
Tryals, the Opportunity of consulting with
a Painter, who perchance might have Sup-
pli'd me with some of the terms I wanted.

I know not whether it-will be requisite
to fubjoyn on this Occasion,. what 1 tried
concerning Reflections from Colour'd
Glasses, and other Transparent Bodies,
namely, that having expos'd four or five
forts of them to the Sun., and cast the Re¬
flected Beams upon V\ hite Paper held near
at hand, the Light appear'd not manifestly
Ting'd, but as if it had been Reflected from
the Impervious parts of a Colourless Glass,
only that Reflected from the Tello w was
here and there stain d with the fame Co¬
lour , as if those Beams were not all Re¬
flected from the- Superficial^ but some from
the Internal parts of the Glass,-:, upon
which Occasion you may take notke, that
a Skilful,i Ttadefaian, who makes such Co-

jout'd
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lour'd Glass told me, that where as the Red
Pigment was but Superficial, the Yellow
penetrated to the very midst of the Plate.
But for further Satisfaction, not having the
Opportunity to Foliate thole Plates, and
so turn them into Looking-glasses, we
Foliated a Plate of Muscovy Glass, and then-
laying on it a little Transparent Varnish of
a Gold Colour, we expos'd it to the Sun¬
beams, so as to cast them upon a Body fit
to receive them, on which the Reflected
Light, appearing, as we expected. Yellow,
manifested that Rebounding from the Spe¬
cular part of the Sdenitis, it was Ting'd in
its return with the Colour of the Trans¬
parent Varnish through which it pass'd.

experiment km

After what we have said of the Com¬
position os Colours, it will now be season¬
able to annex some Experiments that we
made in favour of those Colours , that
are taught in the Schools not to be Real,
but only Apparent and Phantastical; For
we found by Tryals, that these Colours
might be Compounded^ both with True
and Stable Colours, and wixh one another,
as well as unquestionably Genuine and
Lasting Colours, and that the Colours
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resulting from such Compositions, would
respectively deserve the same Denomi¬
nations. -,

^ .
For first, having by the Trajection of the

Suiirbeams through a Glass-prism thrown
• an Iris ©n the Floor, I found that by pla-
ting a Blew Glass at a convenient distance
betwixt the Prism and the Iris, that part
of the Iris that was before Yellow, might
be made to appear Green, thoUgh not of a
Grass Green, but of one more Dilute and
:Yellowish. And it. seems not improbable,
that the narrow Greenish List (if I may

* so call it) that is wont to be seen between
the Yellow and Blew parts of the Ins, is
made by the Confusion of those two Bor¬
dering Colours.

' Next^ I sound, that though the Want of
a sufficient Liveliness in either of the Com¬
pounding Colours,; or a light Error in the
manner of making the following Tryals,
was enough to render some of them Un¬
successful! , yet when all necessary Cir¬
cumstances were,duely obfcrv'd, the Event

; Was answerable to our Expectation and
Desire.

,

-And (as Fformerly Noted) that Red
and Blew compound a Purple, so I could
produce this last harrfd Colouf, by casting
Lt foMe DWnee.M>m the Glafs the Bfow

h
. Q, part



(ti6)
part of the Ptismatical Iris (as I think it
n ay becall'd for Distinction fake ) upon a
Lively Red, (for else the Experiment suc¬
ceeds not so well. ) And I remember, that
sometimes when I try'd this upon a piece
of Red Cloath, that part of the Iris which
would have been Blew , ( as 1 try'd by
covering that part of the Gloath with a
piece of White Paper) and Compoun¬
ded with the Red, wherewith the C loath
was Imbued before, appear'd of a fair
Purple, did, when 1 came to View it near
at hand, look very Odly, as if there were
some strange Reflection or Refraction Or
both made in the Hairs of which that
Cloath was composed.

Casting likewise the Prismatical Iris
upon a very Vivid Blew, I found that part
of it, which would else have been the Yel¬
low, appear Green. ( Another somewhat
differing Tryal, and yet fit to confirm this,
you will find in the fifteenth Experiment.)

But it may seem somewhat more strange,
that though the Prismatical Iris being made
by the Refraction of Light through a Body
that has no Colour at all, must according
to the Doctrine of the Schools consist of as

purely Emphatical Colours, as may be,
yet even these may be Compounded with
one another, as well as Real Colours in

the
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the Grossest Pigments. For I took at once
two Triangular Glasses 'and one of them
Being keptrpt in the fame Posture, that the
Im.it projected on the Floor might not
Waver, I ^ast pn the fame Floor another
Iris with the pther Pnfm, and Moving it

' too and fro to Bring what part of rhe fe-
cond Iris j pleases, to fall upon what part
of the first I "thought sic, we did some¬
times (for a small Errour suffices to hinder
the Success) obtain by this means a Green
Colour in that part of the more Stable Xrisg
that before was Yellow, or Blew, and fre¬
quently by casting those Beams, that in One
of the Iris\ made the Blew upon the Red
parts of the other Iris, we were abfe tb
produce a lovely Purple, which we caii
Destroy or Recompose at pleasure, by Se¬
vering and Reapproaching the Edges of the
two Iris's.

experiment xra

On this occasion, Pynfhih's9 I shall add,
that finding the Glafs-prifm to be ; the
ufefullest Instrument Men have yet imploy'd
about the Contemplation of Colours $ and
considering that Prisms hitherto in use. are
shade of Glass transparent and Colourless,
I thoiigbf it would not be arhifs to try.
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what change the Superinduction of a Co-
fouK without the Destruction of the Dia¬
phaneity , would produce hi the Colours
exhibited by the Prism. But Being unable
to procure one to be made bf Colour'd
Glass, and fearing also that if it vyere not
carefully made, the Thickness of it would
render it too Opacous, I endeavoured to
substitute one made of Clarify'd Rosin, or
of Turpentine'brought ( as I elsewhere
teach) to the consistence of a Transparent
5Gum, But though these Endeavours were
not wholly lost, yet we found it so diificult
to .give these Materials their true Shape,
that we chose rather to Varnish over an

ordinary Prism with some of those sew
'Pigments that are to be had Transparent,
as"accordingly we did first with Yellow,
and then with Red, or rather Crimson,
made with Lake temper'd with a conve¬
nient Oyl, and the Event was. That for
want of good Traniparent Colours, (of
which you know there are but very few)
Both the Yellow and the' Red made the
rGlass so Opacous, ( though the Pigment
were laid on but upon two Sides of the
Glass, no more being absolutely necessary )
that unless I look'd upon an Inlightned
Window, or the Flame of a Candle, or
some other Luminous or very Vivid object,

I
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I could scarce discern any Colours at all,
especially when the Glass was cover'd with
Red. But when I did look on such Objects,
it appears (as I expected) that the Co¬
lour of the Pigment had Vitiated or
Drown'd some of those which the Prism
would according to its wont have exhi¬
bited, and mingling with others, AltePd
them : as I remember, that both to my
Eyes, and others to whom I show'd it)
when the Prism was cover'd with Yellow,
it made those Parts of bright Objects,
where the Blew would else have been Con¬
spicuous, appear of a light Green. But,
Pyrophilus, both the Nature of the Colours,
and the Degree of Transparency, or of
Darkness in the Pigment, besides divers
other Circumstances, did so vary the Phe¬
nomena of these Tryals, that till I can pro¬
cure small Colour'd Prisms, or Hollow
ones that may be silled with Tincted Li¬
quor, or obtain some better Pigments than
those I was redue d to imploy , I shall for¬
bear to Build any thing upon what has been
deliver'd, and shall make no other use os ir,
than to invite you to prosecute the Inquiry
further.

£ X P B-
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EXPERIMENT XVt. y"'; '' j
And here, iPjrophiks ,t' 6ncfi we are

seating of Emphatical dolours, we shall
add what we think not unworthy your Ob¬
servation, And not unfit to afford some Ex¬
ercise to the Speculative. For there are
some Liquors 3 which though Colourless
themselves, when they come to be Ele¬
vated z and Dispers'd into Exhalations ?
'exhibit a conspicuous Colouiq which they
lose again, when they corhe to be Reepii-
joyn'd into a Liquor , as good Spirit1 of
Nitre, or upon its accotirit Afpng. Jiyad-
fortiSy though devoid of all appearance of
Redness whilst they continue in the form of
a Liquor , if a little Heat chance to turn
the M inute parts of them intoJ Vapours,
the Steam will appear of a Reddish or deep

f Yellow Colour , which will Vanish when
those Exhalations come'to resume the form

C T "
or a Liquor.

And not only if you look upon a Glass
half full of ^qua-fortis, or Spirit of Nitre,
and half full of Nitrous steams proceeding
from it, you will fee the Upper past of
the Glass of the Colour freshly mentioned,
is through it you look upon the Light.
But which is much more considerable, I
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have tried, that putting sMqua-fortis in a
long clear Glass, and adding a little Cop¬
per or some such open Metall to it, to
excite Heat and Fumes, the Light tra-
jected through those Fumes, and cast upon
a sheet of White Paper, did upon that
appear of the Colour.that the Fumes did,
when directly Looked upon, as if the Light
were as well Ting'd in its passage through
these Fumes, as it would have been by
passing through some Glass or Liquor in
which the fame Colour was Inherent.

To which I shall further add, that having
sometimes had the Curiosity to observe
whether the Beams of the Sun near the
Horizon trajected through a very Red Sky,
would not (though such Rednesses are taken
to be but Lmphatical Colours) exhibit
the like Colour, I found that the Beams
falling within a Room upon a very White
Object, plac'd directly opposite to the Sun,
disclos'd a manifest Redness, as if they had
pass'd through aColour'd Medium.

EXPERIMENT XVI I.

The emergency, Pyropbilas, of Colours
upon the Coalition of the Particles of such
Bodies as were neither of them of the Co¬
lour of that Mixture whereof they are the

0.4 Ingre-
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Ingredients* is very well wbtth. ourmpe'y-:
cive Observation * as being of good use
both Speculative and Practical"^ For niueh
of the Mechanical use of Colours among
Painters and Dyers, doth depend upon the
Knowledge of what Colours may'be prO-
duc'd by the Mixtures of Pigments so dM
so Colour'd. And (as we lately inti¬
mated) 'tis of advantage to the contem¬
plative Naturalist * to know how many and
which Colours are Primitive ( if I may so
call them) and Simple, because it both
eases his Labour By confining his most sol-
licitious Enquiry to a small Number of
Colours upon which the rest depend* and
assists him to judge of the nature of parti¬
cular compounded Colours, by shewing
him from the Mixture of what more Sim¬
ple ones* and of what Proportions of them
to one another * the particular Colour to
be consider'd does result. But because to

insist on the Proportions, the Manlier and
the Effects of such Mixtures would oblige
me to consider a greater part of the Pain¬
ters Art and Dyers Trade* than I am well
acquainted with * I confined my self to.
make Trial ofseveral ways to produce Green*
by the composition of Blew and Yellow.
And {stall in this place both Recapitulate
most of the things I have DIspcrscdly deli-
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ye'r'd already concerning that Subject:, and
Recruit them.

Ænd first 5 whereas Painfers ( as I no¬
ted above ) are wont to make Green by-
tempering Blew and Yellow, both of them
made into a soft Consistence;, with cither
Water or Oyl, or some Liquor of Kin to-
one of those two, according as the Picture
is to be Drawn with those they call water
Colours 5 or those they term Oyl Colours,
I found that by choosing fit Ingredients,
and mixing them in the form of Dry Pow¬
ders, I could dp, what I could not if the
Ingredients were temper'd up with a Li¬
quor z But the Blew and Yellow Powders
must not only be finely Ground, but such
as that the Corpuscles of the one may not
be tpo unequal to those of the other, lest
by their Disproportionate Minuteness the
Smaller cover and hide the Greater. We
us'd with good success 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, because we found that
an exquisite Mixture did not do so well,
but by lightly mingling the two Pigments
in several little Parcels, those of them in
which the Proportion and Manne r of Mix¬
ture was more Lucky, afforded us, a good
Green,

2. We
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2. We also learn'd in the Dye-houfls,

that Cloth being Dy'd Blew with Woad,
is afterwards by the Yellow Decoction of t
Luteola - or Wood-wax Dy'd into a Green
Colour.

z. You may also remember what we
above Related, where we intimated, that
having in a Darkn d Room taken two Bo¬
dies, a Blew and a Yellow, and cast the
LightReflected from the onejupon the other,
we likewise obtain'd a Green.

4. And you may remember, that we
observ'd a Green to be produced, when in
the fame Darknd Room welook'd at the
Hole at which alone the Light enter'd,
through the Green and Yellow parts of a
sheet of Marbl'd Paper laid over one ano¬
ther.

5. We found too, that the Beams of the
Sun being trajected through two pieces of
Glass, the one Blew and the other Yellow,
laid over one another, did upon a sheet of
White paper on which they were made to
fall, exhibit a lovely Green.

6. I hope also, that you have not already
forgot, what was so lately deliver'd, concer¬
ning the composition of a Green, with a
Blew and Yellow 5 ofwhich most Authors
would call the one a Rea\ and the other an
Emphatical. *S-

7. And
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p And I presume , you may have yet

fresh in your memory, what the fourteenth
Experiment informs you , concerning the
exhibiting of a Green , by the help of a
Blew and Yellow , that were both of them
Emphatical,

8. Wherefore we will proceed to take
notice, that we also devif'd a way of trying
whether or no Metalline Solutions though
one of them at leafs had its Colour Adven¬
titious , by the mixture of the Menstruum
employ'd to dissolve it, might not be made
to compound a Green after the manner of
other Bodies. And though this feem'd not
ealie to be perform'd by reason of the Dif¬
ficulty of finding Metalline Solutions of the
Colour requisite, that would mix without
Precipitating each other; yet after a whild
having consider'd the matter, the first Tryal
"afforded me the following Experiment, I
toolt a High Yellow Solution of good Gold
in Aqua-Regis^ ( made of -Aqua-fortis, and 7
as I remember half its weight of Spirit of
Salt) To this! put a due Proportion of a
deep and lovely Blew Solution of Crude
Copper, ( Which I have elsewhere taught
to fie readily Dissoluble in strong Spirit of
Hrihe ) and these two Liquors though at
first they feem'd a little to Curdle one ano¬
ther, yet being throughly mingl'd by Sha-



king 3 they presently, as had been Conje-
ctur'd, united into a Transparent Green
Liquor, which coritinu'd so for divers days
that I kept it in a small Glass wherein 'twas
made, only letting fall a little Blackish
Powder to the Bottom. The other Pbœ~
mmern of this Experiment belong not to
this place, where it may suffice to take
notice of the Production of a Green, and
that the Experiment was more than once
repeated with Success.

% And lastly, to try whether this way
of compounding Colours would hold ev h
in Ingredients actually melted by the Vio¬
lence of the Fire, provided their Texture
were capable of safety induring fusion,
we caus'd some Blew and Yellow Ammel
to be long and well wrought together in
the Flame of a Lamp, which being Strong¬
ly and Incessantly blown on them kept
them in some degree of Fusion , and at
length ( for the Experiment requires some
Patience as well as Skil) we o.btain'd the
expected Ammel of a Green Colour.!

I know noty PyropbiJuSy whether it be
worth while to acquaint you with the ways
that came into my Thoughts, whereby in
lome measure to explicate the sirst of the

. nient otsd ways of making a Green ; for I
have sometimes Conjcctur'd, that the mix¬

ture
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ttire pf the Bifc ancfthe Orpisoent product
a'Green by so altering the Superficial As¬
perity, which each .os those Ingredients
had apart, that the Light Incident on the
mixture was Reflected with differing
Shades, as to Quantity, or Order, or both,
froth Those of either of the Ingredients,
and such as the Light is wont to be Modi-
fyhWith, when it Reflects from Grafs, os'
Leaves, or some of those other Bodies that
we are wont to call Green. And some-

. times too I have doubted, whether the pro¬
duced Green might not be partly at least
deriv'd from this , That the Beams that
Rebound from the Corpuscles bf the Orpt-
ment, giving one kind of str-oak upon the
Retina, whose Perception we call Yellow,
and the Beams Reflected from the Corpus¬
cles of the Bisc, giving another stroak upon
the fame Retina, like to Objects that are
Blew , the Contiguity and Minuteness of
these Corpuscles may make the Appulfe of
the Reflected Light fall upon the Retina
Within so narrow a Compass,; that the part
they Beat upon being but as it were a Phy¬
sical point, they may give a Compounded
streak, vvhich may consequently exhibit; a
Compounded arid hew Kind of Sensation,
as we fee that two Strings of a Musical In-
flfumentbeing struck together," making two

Noises
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Noises that arrive at the Ear at the same
time as to Sense , yield a Sound differing
from either of them, and as it were Com¬
pounded of both; Insomuch that if they
be Discordantly tun'd , though each" "of
them struck apart would yield a Pleasing
Sound3 yet being struck together they make
but a Harsh and troublesome Noise. But

.this not being so fit a place to prosecute
Speculations, I shall not insist, neither upon
these Conjectures nor any others, which the
Experiment we have been mentioning may
have suggested to me, And 1 shall leave it
to you,.Pyropbilus, to derive what Instru- v
ction you can from comparing together the
Various ways whereby a Yellow and a
Blew can be made to Compound a Green.
That which I now pretend to , being only
to shew that the first of those mention'd
ways, ( not to take at present notice of the
rest ) does far better agree with our Con¬
jectures about Colours, than either with the.
Doctrine of the Schools, or with that of
the Cbyniifts, both which seem to be very
much Disfavour'd by if

For first, since in the Mixture of the two
mention'd Powders I could by jthe help of
a very excellent Microscope (for ordinary
ones will scarce serve the turn) discover
that which seem'd to the naked Eye a Greed
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Body, to be but a heap of Distinct, though
very small Grains of Yellow Orpiment
and Blew Bise confusedly enough Blended
together , it appears that the Colour'd
Corpuscles of either kind did each retain
its own Nature and Colour; By which it
may be guess'd, what me er Transposition
and Juxtaposition of Minute and Singly
unchanged Particles of Matter can do to
produce a new Colour; For that this Lo¬
cal Motion and new Disposition of the
small parts of the Orpiment did Intervene
is much more manifest than it iseasie to

Explicate how they should produce this
new Green otherwise than by the new
Manner of their being put together, and
consequently by their new Disposition to
fdodifie the Incident Light by Reflecting itotherwise than they did before they were

, Mingl'd together.
Secondly,, The Green thus made being(if 1 may so speak ) Mechanically produed,there is no pretence to derive it from 1 know

not what incomprehensible Substantial
Form, from which yet many would have
us believe rflat Colours must flow; Nor
does this Green,though a Real and Perma¬
nent, not a Phantasticaland Vanid Colour,seem to be such an Inherent Quality as theywould have it, since not only each part of
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■the Mixttire remains unalterM in Colour^
and consequently of a differing Colour
from the Heap they Compose, but if the
•Eye be assisted by a Microscope to discern
things better and more distinctly than before
it could , it fees not. a Green Body, but a
Heap of Blew and Yellow Corpuscles.

And in the third place, 1 demand what
either Sulphur, or Salt, or Mercury has to
do in the Production of this Green, For
neither the Bife nor the Ofpirhent were in-
du'd with that Colour before, and the barb
Juxtapofirion of the Corpuscles of the two
Powders that work nob upOn each other,
but might if we had convenient Instruments
be-separated, unalter'd , cannot with any

<probability be imagined- either to Increase
: or Diminish any oft the three Hypostatical
-Principles , (to which of them loever the
Cbyrnisis are pleas'd to ^ascribe Colours)
nor does there here Intervene so much as

c Heat to afford them any colour to pretend,
that at least there is made afl Extraverfion

' ( as thz -Helmmtians speak ) of the Sulphur
6r of any of. the two other supposed Princi¬
ples ; But upon this Experiment we have
already Reflected enough, if. not more than
enough for once.
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EXPERIMENT. XVII!.
,f . y. . " \ 4 ( : ; ; > ' " /

But here, 'Pynphilus , I must advertise
you, that Stis not every Yellow and every
View that being mingl'd will afford a
Green j For in c&fe one of the Ingredients
do not Act only as endowed with such a
Colour, but as having a power to alter the
Texture of the Corpuscles of the other, so
as to Indispose them to Reflect the Lights
as Corpuscles that exhibit a Blew or a
Yellow are wont to Reflect it, the emer¬

gent Colour may be not Green;, but such as
| the change of Texture in the Corpuscles of

one or both of the Ingredients qualifies
them to shew forth ; as .for instance, ifyoii
let fall a few Drops of Syrrup of Violets
upon a piece of White Paper, though the
Syrrup fbeing spread will appear Blew, yet
ruingling with it two or three Drops of the
lately mention'd Solution of Gold, I ob»
tain'd not a Green but a Reddish mixture,
which I expected from the remaining
Power of the Acid Salts abounding in the
Solution, such Salts or Saline Spirits being
yvont, as we shall see anon,though weakn'd,
so to work upon that Syrrup as to change
it into a Red Or Reddish Colour- And to

confirm that for which I allege the former
; R Exp'e-
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Experiment:, I shall add this other, that
having made a very strong add high-co¬
lour'd Solution of Filings of Copper with
Spirit of Urine , though the Menftruum
seem'd Glutted with the Metall, because
1 put in (o much Filings thatmany of them
remain'd for divers days Undiflolv'ci at the
Bottom, yet having put three or four Drops
of Syrrup of Violets upon White Paper,
I found that the deep blew Solution pro-
Dortionably mingl'd with this other Blew
Liquor did not make a Blew mixture, bur,
as 1 expected,a fair Green,upon the account
of the Urinous Salt that was in the Men-

EXPERIMENT XIX.

- To shew thc ChywfJls, that Colours may
be-made to Appear or Vanish, where there
intervenes no Accession or Change eitherof the Sulphureous, or the Saline, or the
Mercurial principle (as they speak) of
Bodies : I shall not make use of the Iris
afforded by the Glass-prism? nor of the
Colours to be seen in a fair Morning inthose drops of Dew that do in a convenient
manner Reflect and Refract the Beams of
Light to the Eye; But I will rather mind
them of what they may observe in their

own
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Own Laboratories, namely,, that divers^ if
not all, Chymical Essential Oyls, as also
good Spirit of Wine, being shaken till.they
have good store of Bubbles, those Bubbles
will (if attentively consider'd) appear
adorn'd with various and lovely Colours^
which all immediately Vanish, upon the
relapsing of the Liquor that affords those
Bubbles their Skins , into the rest of the
Oyl, or Spirit of Wine, so that a Colour¬
less Liquor may be made in a trice to ex-
hibit variety of Colours, and may lose
them in a moment without the Accession
or Diminution of any of its Hypostatkal
Principles. And, by the way, Us not un-
worthy our notice,that some Bodies,as well
Colourless, as Coloured, by being brought
to a great Thinness of parts, acquire Co¬
lours though they had none before, or Co¬
lours differing from them they were before
endued with : For, not to insist on the
Variety of Colours, that Water, made
somewhat Glutinous by Sope, acquires^
when 'tis blown into such SphæricalBub-
bies as Boys are wont to make and play
with 5 Turpentine (though it have a Co¬
lour deep enough of its own ) may (by
being blown into after a certain manner )
be brought to afford Bubbles adorn'd with
variety of Orient Colours, which though

R I D they
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they Vanish after some while upon the
breaking of the Bubbles, yet they would in
likelihood always exhibit Colours upon
their Superjices , (though not always the
fame in the fame Parts of them, but Vary'd
according to the Incidence of the Sight,
and the Position of the Eye ) if their Tex¬
ture were durable enough : For I have
seen one that was Skill'd at fashioning
Glasses by the help of a Lamp, blowing
some of them so strongly as to burst them,
whereupon it was founds that the Tenacity
of the Metall was such, that before it broke j
it suffered it self to be redue'd into Films so j
extremely thin, that being kept clean they ;
constantly shew'd on their Surfaces ( but
after the manner newly mention'd) the
varying Colours of the Rain-bow, which
were exceedingly Vivid, as I had often
opportunity to observe in some, that I
caus'd purposely to be made, to keep by
me.

But lest it should be objected, that the
above mention'd Instances are drawn from
Transparent Liquors, it may possibly ap¬
pear, not impertinent to add, what I have
sometimes thought upon , and several
times tried, when I was considering the
Opinions of the Chymijls about Colours.
I took then a Feather of a convenient Big,

Nese
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ness and Shape, and holding it at a fit di¬
stance betwixt my Eye and the Sun when
he was near the Horizon, me thought there
appear'd to me a Variety of little Rain¬
bows, with differing and very vivid Co¬
lours, of which none was constantly to be
seen in* the Feather.; the like Phenomenon I
have at other times ( though not withal-
together so good success ) produe'd , by
interposing at a due distance a piece of
Black Ribbafid betwixt the almost setting
Sun and my Eye, not to mention the Trials
I have made to the fame purpose, with
other Bodies.

EXPERIMENT XX.

Take good Syrrup of Violets, Impreg¬
nated with the Tincture of the flowers,
drop a little of it upon a White Paper ( for
by that means the Change of Colour will
be more conspicuous, and the Experiment
may be practis'd in smaller Quantities)
and on this Liquor let fall two or three
drops of Spirit either of Salt or Vinegar, or
almost any other eminently Acid Liquor,
and upon the Mixture of these you shall
find the Syrrup immediatly turn'd Red,
and the way of Effecting such, a Change
has not been unknown to divers Persons

R 3 who
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who have produc'd the like , by Spirit of
Vitriol3 oj juice of Limmons, but have
Groundlessly alcrib'd the Effect; to some
Peculiar Quality of those two Liquors,
whereas, ( as we have already intimated )
almost any Acid Salt will turn Syrrup of
Violets Red. But to improve the Experi¬
ment 3 let me add what has not (that 1
know of) been hitherto obferv'd, and has,
when we first fhew'd it them, appear'd
something strange , even to* those that
have been inquisitive into the Nature of
Colours; namely, that if instead of Spiritof Salt, or that of Vinegar, you drop uponthe Syrrup of Violets a little Oy 1 of sartar
per Deliqutum, or the like quantity os Solu¬tion of Potashes, and rubb them togetherwith your finger, you shall find the Blew
Colour of the Syrrup turn'd in a moment
into a perfect Green, and the like may be
perform'd by divers other Liquors, as we
may have occasion elsewhere to Inform
you.

Annotation upon the twentieth Experiment.
The use of what we lately deliver'd corn

censing the way os turning Syrrup of Vio¬lets , Red cr Green, may be this; That,
' though it be a far more common and pro¬

curable
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curable Liquor thai) the Infusion of Lignum
Nepbriticum , it may yet be easily substi¬
tuted in its Room, when we have a mind
tp examine, whether or no the Salt pre¬
dominant in a Liquor or other Body,
wherein 'tis Loose and Abundant, belong
to the Tribe ef Actd Salts or not. For if
such a Body turn the Syrrup of a Red o.r
Reddish Purple Colour, it does for the
most part argue the Body ( elpecally if it
be a distilsd Liquor ) to abound with Acid
Salt. But if the Syrrup be made Green,
that argues the Predominant Salt to be of
a Nature repugnant to that of the Tribe of
Acids. For, as I find that either Spirit of
Salt, or Oyl of Vitriol, or Aqua-fortis, or
Spirit of Vinegar, or Juice of Lemmons,
or any of the Acid Liquors I have yet had
occasion to try, will turn Syrrup of Violets,
of a Red) (or at least) of a Reddi\h Co^
lour, so I have found, that not only the
Volatile Salts of all Animal Substances I
have us'd , as Spirit of Harts-horn, of
Urine, of Sal-Armoniack, of Blood, &c.
but also all the Alcalizate Saks I have im-
ploy'd, as the Solution of Salt of Tartar,
of Pot-allies, of common Wood-ashes,
Lime-water, &c. will immediately change
the Blew Syrrup, into a perfect Green.
And by the same way (to hint that upon

R 4 the.
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the by) I elsewhere show you, both the
changes that Nature and Time produce, in
the more Saline parts of some bodies, may
be discover'd , and also how ev'n such
Chymicaliy prepar'd Bodies, as belong not
either to the Animal Kingdome, or to the
Tribe of Jlcalts, may have their new and
superinduc'd Nature successfully Examin'd.
In this place 1 shall only add, that not alone
the Changing the Colour of the Syrrup,
requires, that the Changing Body be more
strong, of the Acid, or other sort of Salt
that is Predominant in it, than is requisite
for the working upon the Tincture of Eig^
mm Neybrhicum.; but that in this also,
the Operation of the formerly mentioned
Salts upon our Syrrup, differs from their
Operation upon our Tinctures, that in this
Liquor, if the C^ruleous Colour be De¬
stroy'd by an Acid Salt, it may be Reftord
by one that is either Volatile, or Lixi¬
viate ; whereasjn Syrrup ofViolets,though
one of these contrary Salts will destroy.the
Action of the other, yet neither of them
will restore the Syrrup to its native Blew;
but each of them will Change it into the
Colour which it self doth (if I may sospeak ) affect, as we shall have Occasion
to show in the Notes on the twenty fifth
Experiment, ' • ^

EX PE-
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EXPERIMENT -XXI.

There is a Weed, more known to Plow¬
men than belov'd by them, whose Flowers
from their Colour are com¬

monly call'd Blew-bottles , and• ^nc to' call
Corn-weed from their Growing this Plant
among Corn. These Flowers
some Laaies do, upon the ac¬
count of their Lovely Colour, think worth
the being Candied, which when they are,
they will long retain so fair a Colour, as
makes them a very fine Saflad in the Win¬
ter. But 1 have try'd, that when they are
freshly gatherd, they will afford a juice,
which when newly express'd, ( for in some
cafes 'twill soon enough degenerate)
affords a very deep and pleasant Blew.
Now, (to draw this to our present Scope )
by dropping on this fresh juice, a little
Spirit of Salt, (that being the Acid Spirit
1 had then at hand ) it immediately turn d
( as I predicted) into a Red. And" if in¬
stead of the Sowr Spirit I mingled with k
a little strong Solution of an Alcalr/ate
Salt,it did presently disclose a lovely Green;
the same Changes being by those differing
sorts of Saline Liquors, producible in this

I Natural juice, that we lately mentions to
have
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have happen cl to that faElitious Mixture^the
Syrrup of Violets. And I remember, that
finding this Blew Liquor, when freshly
made, to be capable of serving in a Pen for
an Ink of that Colour , I attempted by
moisting one part of a piece of White
Paper with the Spirit of Salt I have been
mentioning, and another with some Al-
calizate or Volatile Liquor, to draw a
Line on the leisurely dry'dj Paper , that
should, e'vn before the Ink was dry, ap¬
pear partly Blew, partly Red, and partly
Green : But though the latter part of the
Experiment succeeded not well, ( whether
because Volatile Salts are too Fugitive to
be retain'd in the Paper, and Alcalizate
ones are too Unctuous, or so apt to draw
Moisture from the Air, that they keep the
Paper from drying well) yet the former
Part succeeded well enough; the Blew and
Red being Conspicuous enough to afford
a surprizing Spectacle to those, I acquaint
not with ( what 1 willingly allow you to
call) the Trick.

Annotation upon the one and twentieth
Experiment.

But lest you should be' tempted to think
(rPjrophiJii$) that Volatile or A'calizate

Salts
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Salts change Blews into Green, rathe r upon
the score os the ease Transition of the
former Colour into the latter, than upon
the account of the Texture , wherein most
Vegetables, that afford a Blew, leem,
though otherwise differing, to be Allied,
I will add, that when J purposely diffolvd
Blew Vitriol in fair Water, and thereby
imbu'd sufficiently that Liquor with that
Colour, a Lixiviate Liquor, and a ilrincus
Salt being Copiously pour'd upon distinct:
Parcels of it, did each of them, though
perhaps with some Difference, turn the Li¬
quor not Green, but of a deep -Yellowish
Colour, almost like that of Yellow Gker,
which Colour the Precipitated Corpuscles
retain'd, when they had Leisurely subsided
to the Bottom. What this Precipitated

, Substance is, it is not needfull now to En¬
quire in this place, and in another, ! have
shown you, that notwithstanding its Ca~
lour, and its being Obtainable from an Acid
Menstruum by the help of Salt of Tartar, it
is yet far enough from being the true Sul¬
phur of Vitriol.

EXPERIMENT XXII,

Our next Experiment ( Pyrophilus) w;sl
perhaps teem to be of a contrary Nature

to



( 252 )
to the two former, made upon Syrrup of
Violets, and juice of Blew-bottles. For
as in them by the Affusion of Oyl of Tar¬
tar, a Blewifh Liquor is made Green, so in
this, by the sole Mixture of the same Oyl,
a Greenish Liquor becomes Blew. The
hint of this Experiment was given us by
the practice of some Italian Painters, who
being wont to Counterfeit Ultra-marine

izttre ( as they call it) by Grinding Ver-
digrease with Sal-Armoniack, and some
other Saline Ingredients, and letting them
Rot (as they imagine) for a good while
together in a Dunghill, we suppos'd, that
the change of Colour wrought in the Ver-
digreckte by this way of Preparatioiy^uust
proceed from the Action of certain Vo¬
latile and Alcalizate Salts, abounding in
some of the mingled Concretes , and
brought to make a further Dissolution of
the Copper abounding in the Verdigrease,
and therefore we Conjectur'd, that if both
the Verdigrease, and such Salts were dis¬
solved in fair Water, the small Parts of
both being therein more subdivided, and
set at liberty, would have better access to
each other, and thereby Incorporate much
the more suddenly ; And accordingly we
found, that if upon a strong Solution of
good French Verdigrease (for 'tis that we

are
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are wont to imploy, as the best) you pour
a just quantity of Oylof Tartar, and (hake
them well together, you shall immediately
lee a notable Change of Colour, and the
Mixture will grow thick, and not trans¬
parent , but if you stay a while, till the
Grosser part be Precipitated to, and se tied
in the Bottom, you may obtain a clear Li¬
quor of a very lovely Colour, and excee¬
ding delightfull to the Eye. But, you must
have a care to drop in a competent Quan¬
tity of Oyl of Tartar, for else the Colour
will not be so Deep, and Rich % and if in¬
stead of this Oyl you imploy a clear
Lixivium of Pot-ashes, you may have an
Azure somewhat Lighter or Paler than,
and therefore differing from, the former.
And if instead of either of these Liquors,
you make use of Spirit of Urine, or of
Harts-horn, you may according to the
Quantity and Quality of the Spirit you
pour in , obtain some further Variety
( though scarce considerable) of Cæru-
leous Liquors. And yet lately by the help
of this llrinous Spirit we made a Blew
Liquor, which not a few Ingenious Per¬
sons, and among them, some, whose Pro¬
fession makes them very Conversant with
Colours , have looked upon with some
wonder. But these Axure Colour'd Li¬

quors
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■quors should be freed from the Subsiding
matter, which the Salts of Tartar or Urine
precipitate out of them, rather by being
Decanted, than by Filtration. For by the
latter of these ways we have sometimes
found, the Colour of them very much Im¬
pair'd, and little Superiour to that of the
grosser Substance, that it left in the Filtre.

experiment xxin.

That Roses held over the Fume of Sul¬
phur, may-quickly by it be depriv'd of their
Colour, and have as much of their Leaves,
as the Fume works upon , burn'd pale, is
an Experiment, that divers others have
tried, as well as I. But ( Pyropbilus) it
may seem somewhat strange to one that
has never consider"d the Compounded na¬
ture of Brimstone , That, whereas the
Fume of Sulphur will, as we have said.
Whiten the Leaves of Roses; That Li¬
quor, which is commonly call'd Oyl of
Sulphur per Campanam , because it is sup¬
posed to be made by the Condensation of
these Fumes in--Glasses fhap't like Bells,
into a Liquor, does powerfully heighteil
the Tincture of Red Roses, and make it
more Red and Vivid, as we have easily
-tried by putting some Red-Rose Leaves,

that
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that had been long dried, (and so had lost
much os their Colour) into a Vial of
fairv Water. For a while after the Affu¬
sion of a convenient Quantity of the Li-
qtior we are speaking ot, both the Leaves
themselves, and the Water they were
Steep'd in, discover d a very freshand love¬
ly Colour.

EXPERIMENT XX W.

It may ( Pyrophilus ) somewhat serve
to Illustrate, not only the Doctrine of Pig-
merits^ and of Colours , but divers other
Parts of the Corpuscular Philosophy; as that
explicates Odours, and many other things,
not as the Schools by Aery Qualities, but
by Real, though extremely Minute Bodies;
to examine, how much of a Colourless
Liquor, a very small Parcel of a Pigment
may Imbue with a discerndle Colour,
And though there be scarce any thing of
Prccifenefs to be expected from such 1 ri¬
als, yet I presurri'd, that ( at least ) I should
be able to show a-much further Subdivision
of (he Parts of Matter into Visible Par¬
ticles, than L Lave hitherto found taken
notied of, and than most men vvould ima-
gine; no Body,' Dat I know having yet
attempted to reduce this Matter to any
Measure, The
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The Bodies s the most promising, for

such a purpose, might leem to be the Me-
tails, especially Gold, because of the Mul¬
titude, and Minuteness of its Parts, which
might be argu'd from the incomparable
Closeness of its Texture : But though we
tried a Solution of Gold made in Aqua
Regia first, and then in fair Water; yet in
regard we were to determine the Pigment
we imploy'd, not by Bulk but might, and
because also, that the Yellow Colour of
Gold is but a faint one in Comparison of
the deep Colour of Cochineel, we rather
chose this to make our Trials with. But

among divers of these it will suffice to set
down one, which was carefully made in
Vessels conveniently Shap'd , (and that in
the presence of a Witness, and an Assist¬
ant) the Sum whereof I find among my
Adversaria^ Registred in the following
Words. To which I shall only premise,
( to lessen the wonder os so strange a diffu¬
sion of the Pigment) That Cochineel will
be better Dissolv'd, and have its Colour
far more heightn'd by Spirit of Urine, than
( I fay not by common Watery but ) by
Rectify'd Spirit of Wine it feist

The Note I spoke off is this. [ One
Grain of Cochineel dissolv'd in a pretty
Quantity of Spirit of Urine, and ehen dis¬

solved
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solv'd further by degrees in fair Water,
imparted a discernable, though but a very
faint Colour , to about six Glass-fulls of
Water , each of them containing about
forty three Ounces and an half, which
amounts to above a hundred twenty five
thousand times its own Weight. ]

experiment xxr9

it may afford a considerable Hint £ P-j~
rophilus) to him, that would improve the
Aft of Dying, to know what change of
Colours may be produc'd by the three se¬
veral sorts of Salts already often mcntion'd,
( some or other of which may be procur'd
in Quantity at reasonable Rates) in the
juices. Decoctions, Infusions, and ( in a
word ) the more soluble parts of Vege¬
tables. And, though the design of this
Discourse be the Improvement of know¬
ledge, not of Trades yet thus much ..X
shall not scruple to intimate here. That the
Blevv Liquors, mention'd in the twentieth
and one and twentieth Experiments^ are far
from being the only Vegetable Substances,
upon which Acid, Or incus, and Alcalizate
Salts have the like Operations to those
recited in those tv?o Experiments. For Ripe
P/ivU Bimtt- {for instance) being cfufh'd
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upon White Paper, though they stain it
with a Purplish Colour, yet if we let fall
on some part of: it two or three drops of
Spirit of Salt, and on the other part a little
more of the strong Solution of Pof-afhes,
the former Liquor immediately turn'd that
part of the Thick Juice or'Pulp, on which
it fell, into a lovely Red , and the latter
turn'd the other part of it into a delightfull
Green. Though I will not undertake, that
those Colours in that Substance shall not
be much more Orient, than Lasting; and
though ( Pyrophilus ) this Experiment may
seem to be almost the fame with those al¬
ready deliver'd concerning Syrrup of Vio¬
lets, and the Juice of Blew-bottles , yet
I think it not amiss to take this Occasion to

inform you, that this Experiment reaches
much farther, than perhaps you yet ima¬
gine , and may be of good Use to those,
whom it concerns to know, how Dying
Stusts may be wrought upon by Saline Li¬
quors. For, I have found this Experiment
to succeed in so many Various Berries,
Flowers, Blossoms, and other finer Parts of
Vegetables, that neither my Memory, nor
my Leisure serves me to enumerate them.
And it is somewhat surprizing to fee, by
how Differingly-colour'd Flowers , or
Blossoms, ( for example ) the Paper being

stain'd.
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staitt'd, vvill by an Acid Spirit be tJrnMe¬
diately turn d Red , and by o.i\y AJcaly ot
any Urinous Spirit turn'd Green ; inso¬
much that ev'n the crush'd Blostoms of
Meferion, ( which I gather'd in Winter and
frosty Weather) and those of Pease,
crush'd Upon White Paper, how remote
soever their Colours be from Greens Would
in a moment pass into a deep Degree of
that Colour, Upon the Touch of an Alca-
lizate Liquor. To which let us add. That
either of those new Pigments (if I may so
call them ) may by the Affusion of enough
of a contrary Liquor, be presently chang'd
from Red into Green, and from Greerf
into Red, which Observation will hold
also in Syrrup of Violets, Juices of Ble#-
bottles, &c;

Annotation*

After what I have formerly ddiyer'd td
evince , That there arc many Instances^
wherein new Colours are produe'dor ac-
quir'd by Bodies^ which ChyrniHs are wont
to think destitute of Salt, or to whose

u change of Colours no flew Accession of'
Saline Particles does appear to contribute^
I think We May safely enough acknowledge^
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that we have taken notice of so many
Changes made by the Intervention of Salts
in the Colours of Mix'd Bodies , that it
has lesten'd our Wonder , That though
many Chymisis are wont to ascribe the.
Colours of such Bodies to their Sulphu¬
reous, and the rest to their Mercurial Prin¬
ciple, yet Paraceljus himself directs us in
the Indagation of Colours, to have an Eye
principally upon Salts, as we find in that
passage of hi?, wherein he takes upon him
to Oblige his Readers much by Instructing
them, of what things they are to expect
the Knowledge from each of the three di¬
stinct Principles of Bodies. Alias (fays
he) Colorum [imills ratio eft : De quibus
brevem inftitutionem bane attendite , quod
scilicet: coloreS omnes ex Sale prodeant. Sal

P:i" icclsu" ^iim dat colorem ^ dat Balsamum»
de Mineral. And a little beneath. Iamna-
tract. i.

, tura Ipsacolores protrahit exfale-,
pag. m. z4%. cuique fpeciei dans ilium, quiipft
competit, Lee. After which he concludes 5
Itaque qui rerum omnium corpora cognofcere
visits huic opus eft, ut ante omnia cognofcat
Sulphur, Ab hoc, qui deftderat novifje Colores
is scientiam iftorum petat k Sale5 Qui scire
vult VirtmeS, is scrutetur arcana Mercurii.
Sic nimirum fundamentum hauserit Myfieri-
orum, in quolibet crescenti indagandorum -

%hut
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preut natura cuilibet fpeciei ea inoesst. Bur
though Paracelsus ascribes to each of his
belov'd Hypostatical Principles , much
more than 1 fear will be found to belong to
it; yet if we please to consider Colours,
not as Philosophers, but as Dyers, the con¬
currence of Salts to the striking and change
ofColours, and their Efficacy, will, I sup¬
pose, appear so considerable, that we shall
not need to quarrel much with Paracelsusy
for ascribing in this place (lor I dare not
affirm that he uses to be still of one Mind )
the Colours of Bodies to their Salts, if by
Salts he here understood, not only Elemen¬
tary Salts, but such also as are commonly
taken for Salts, as Allom, Crystals of Tar¬
tar, Vitriol, &c. because the Saline prin¬
ciple does chiefly abound in them, though
indeed they be, as we elsewhere declare,
mix d Bodies, and have most of them, be¬
sides what is Saline , both Sulphureous,
Aqueous, and Gross or Earthy parts.

But though ( Pyrophilus) i have observed
a Red and Green to be produe'd , the for¬
mer, by Acid Salts, the later by Salts not
Acid , in the exprest Juices of so many
differing Vegetable Substances , that the
Observation, if persued, may prove ( as I
laid ) of good Use : yet to (how you how
much e'vn these Effects depend upon the

, S z particular
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particular Texture of Bodies , I must sub-
joyn some cafes wherein I ( who am some¬
what backwards to admit Observations for
Universal) had the Curiosity to discover,
that the Experiments would not Uniformly
succeed, and of these Exceptions, the chief
that I now remember, are reducible to the
following three,

EXPERIMENT XXVI.

And, (first ) I thought fit to try the
Operation of Acid Salts upon Vegetable
Substances, that are already and by their [
own Nature Red. And accordingly it
made Trial upon Syrrup of Clove-july-
flowers, the clear express'd Juice of the
succulent Berries of Spina Cervim, or Buck¬
thorn (which I had long kept by me for
the fake of its deep Colour) upoii Red
Roses, Infusion of Brazil, and divers other
Vegetable Substances , on some of which

< crush'd (as is often mention'd) upon
White Paper, ( which is also to be under®
Hood in most of these Experiments, if no
Circumstance of them argue otherwise)
Spirit of Salt either made no considerable
Change, or alter'd the Colour but from a -
Darker to a Lighter Red. How it will
succeed io many other Vegetable Juices,
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and Infusions of the fame Colour, I have
at present so few at hand, that I must leave
you to find it out your self. But as for the
Operation of the other sorts ot Salts upon
these Red Substances, i found it not very
Uniform, some Red, or Reddish Infusions,
as of Roses, being turn'd thereby into a
dirty Colour, but yet inclining to Green,
Ndrwas theSyrrupof Clove-july-fiowers
turn'd by the Solution of Pot-ashes to a
much better, though somewhat a Greener,
Colour, Another sort of Red Infusions
was by an Mealy not turn'd into a Green;,
but advane'd into a Crimson, as I shall
have occasion to note ere long. But there
were other sorts, as particularly the lovely
Colour'd juice of Buckthorn Berries, that
readily pafs'd into a lovely Green.

experiment xxrn.

Among other Vegetables, which we
thought likely to afford Exceptions to the
General Observation about the differing
Changes of Colours produe'd by Acid and
Sulphureous Salts, we thought fit to make ,
Trial upon the Flowers of Jasmin, they
being both White as to Colour , and
esteem'd to be of a more Qyly 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 somewhat hard with my Fin¬
ger upon apiece of clean Paper, it appear'd
very little Discolour'd. Nor had Spirit os
Salt, wherewith I moisten'done parr, of it,
any considerable Operation upon it. But
Spirit of Urine, and somewhat more effe¬
ctually a strong Alcalizate Solution, did
immediately turn the almost Colourless
Paper moiste n'd by the Juice of the Jafmipi
not as those Liquors are wont to do, when
put upon the Juices of other Flowers, of a
good Green, but of a Deep, though some¬what Greenish Yellow, which ExperimentI did afterwards at several times repeatwith the like success. But it seems not that
a great degree of Unctuoufnefs is necessary
to the Production of the like Effects, forwhen we try'd the Experiment with the
Leaves of those purely White Flowers that
appear about the end of Winter, and are
commonly call'd Smw drops, the event,
was not much unlike that, which, we have
been newly mentioning,

ME NT XXVIII.

Another sort of Instances to show, how
much changes of Golours effected by Salts,depend upon the particular Texture of the

Colpur'd
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Coloured Bodies , has been afforded me

by several Yellow Flowers, and Other Vege¬
tables , as Mary-gold Leaves, early Prim¬
roses , fresti Madder, &c. For being
rubb'd upon White Paper, till they im¬
bued,, 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 so Acid a Spirit, as that of Salt, consi¬
derably alter their Colour, save that it
seem'd a little to Dilute it. Only in some
early Prim-roses it destroy'd the greatest
part of the Colour, and made the Paper
almost White agem And Madder also
afforded some thing peculiar , and very
differing from what we have newly men-
tion'd : For having gather'd some Roots
of it, and, ( whilst they were recent) ex-
prefs'd upon White Paper the Yellow
Juice, an Alcalizate Solution drop'd upon
it did not turn it either Green or White,
but' Red. And the bruis'd Madder it self
being drench'd with the like Alcalizate
Solution, exchanged also its Yellowifhnefs
for a Redness.

Jn
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An admonition touching the four
preceding Experiments.

Having thus ( Pyrophilus) given you
divers Instances, to countenance the Gene¬
ral observation deliver'd in the twenty fifth
Experiment, and divers Exceptions where¬
by it ought to be Limited ; I must leave
the further Inquiry into these Matters to
your own Industry. For not remembring
at present many of those other Trials, long
since made to satisfie my self about Parti¬
culars, and not having now the Oppor¬
tunity to repeat them, I must content my
Self to have given you the Hint, and the
ways of prosecuting the search your Self5
and only declare to you in general, that,
As I have made many Trials, unmention'd
in this Treatise, whose Events were agree¬
able to those mention'd in the twenty fifth
Experiment, so (to name now no other
Instances) what I have try'd with Acid
and Sulphureous Salts upon the Pulp of
juniper Berries, rubb'd upon White Pa¬
per, inclines-Hie to think , That among
that vast Multitude, and strange Variety of
Plants that adorn the face-of the Earth,
perhaps many other Vegetables may be
found, on which such Menstrmms may not

have
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have such Operations, as upon the juice et
Violets, Pease-blossoms, &c. no nor upon
any of those three other sorts of Vegeta¬
bles, that I have taken riotice of in the three
fore-going Experiments. It sufficiently ap¬
pearing ev'n by these, that the effects of a
Salt upon the juices of particular Vege¬
tables do very much depend upon their
particular Textures.

EXPERIMENT XXIX.

It may be of some Use towards the
discovery of the nature os these Changes*
which the Alimental j uice receives m some
Vegetables, according to the differing de¬
grees of their Maturity, and according to
the differing kinds of Plants of the fame
Denomination , to observe what Opera*
tion Acid, Urinous, and Alcalizate Salts
will have upon the Juices of the several
sorts of the Vegetable Substances I have
been mentioning;

To declare my meaning by an Example,
I took from the fame Cluster, one Black¬
berry full Ripe, and another that had not
yet gone beyond a Redness, and rubbing
apiece of V\ hite Paper, with the former,
I obferv'd, ■ that the {uice adhering to it
was of a dark Reddish Colour, full os little

Black
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Black Specks, and that this Juice by a drop
of a strong Lixivium, was immediately
turn'd into a Greenish Colour deep enoughs
by as much Urinous Spirit into a Colour
much of Kin to the former, though some¬
what differing, and fainter ; and by a
drop ot Spirit of Salt into a fine and
lightsome Red ; where as the Red Berry
being in like manner rubb'd upon Paper,
left on it 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 those that had been just before pro-
due'd in the dark juice of the Ripe Black¬
berry.

. I re member also, that though the Infu¬
sion of Damask-Roses would as well,
though not so much, as that of Red, be
heightned by Acid Spirits to an intense
degree of Redness, and by Lixiviate Salts
be brought to a Darkish Green; yet having
for Trials fake taken a Rose, whose Leaves,
which were large and numerous, like those
of a Province Rose, were perfectly Yellow,
though in a Solution of Salt-of Tartar, they
afforded a Green Blewish Tincture, yet I
did not by an Acid Liquor obtain a Red
one ; all that the Saline Spirit I imploy'd,
persorm'd, being (if I much mls-remem-
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ber not)' to Dilute somewhat the Yellow¬
ness of the Leaves. I would also have
tried the Tincture of Yellow Violets, but
could procure none. And if I were in those
Islands of Banda, which are made Famous
as well as Rich, by being the almost only
places, where Cloves will prosper , X
should think it worth my Curiosity to try,
what Operation the three differing Kinds
of Salts,! have so often mention'd, would
have upon the Juice of this Sipce, (ex-
prefs'd at the several Seasons of it ) as it
grows upon the Tree. Since good Au¬
thors inform us, ( of what is remarkable )
that these whether Fruits, or Rudiments of
Fruits, are at sirst white, afterwardGreeny
and then Reddish, before they be beaten
off the Tree , after which being Dry'd
before they are put up, they grow Blackish
as we fee them. And one of therecentest
Herkarifls informs us , that the Flower
grows upon the top of the Clove it self,
consisting of four small Leaves , like a
Cherry Blossom, but of an excellent Blew*
But (Pyrophilus) to return to our own
Observations, I shall add, that I the rather
choose, to mention to you an Example
drawn from Roses, because that though I
am apt to think, as I elsewhere advertise,
that something may be guess'd at about

some
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some of the Qualitiesof the Juices of Ve~
getablcs, by the Resemblance or Disparity,
that we meet with in the Changes made of
their Colours, by the Operation of > the
lame kinds of Salts; yet that those Con¬
jectures should be very warily made, may
appear among other things, by the Instance
I have chosen to give in Roses. For though,
( as I formerly told you) the Dry'd Leaves,
both of the Damask, and of Red ones,
give a Red Tincture to Water sharpen'd
c • .. l with Acid Salts, yet the oneSec Parkinson r , rT . . 1 ,

Tb. Boran. sort or Leaves is known to have
Trib. $>. cap. a Purgative faculty, and the

other , are often j and divers
ways, imploy'd for Binding.

And I also choose ( Pyrophilus ) to sub-
joyn this twenty ninth Experiment to those
that precede it, about the change of the
Colours of Vegetables by Salts, for these
two reasons: The first, that you may not
easily entertain Suspitions, if in the i rials
of an Experiment of some of the Kinds
formerly mention'd, you should meet with
an Event somewhat differing from what
my Relations may have made you expect.
And the second , That you may hereby be
invited to discern, that it may not be amils
to take notice of the particular Seasons
wherein you gather the Vegetables which
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in Nicer Experiments you make use of.
Eorz if I were not hindred both by haste
and some justifiable Considerations , I
could perhaps add considerable Instances,
to those lately delivered, for the making out
of this Observation; but for certain rea¬

sons I shall at present substitute a remark¬
able passage to be met with in that Labo¬
rious Herbarist Mr. Parkinson , where
treating of the Virtues of the (already
divers times mentioned) Buckthorn Ber¬
ries z he subjoyns the following account of
several Pigments that are made of them,
not only according to the several ways of
Handling them, but according to the diffe¬
ring Seasons of Maturity, at which they are
Gather'd ; Of these Perries, ( fays he ) are
made three several sorts of Colours as they
shall be gather d, that is, being gather d while
they are Green, and kept Dry, are call'd Sap-
berries, which being steep1d into some Allom-
water, or fresh bruised into Allom-water, they
give a reasonable fair Tellow Colour which
Painters usefor their Work^ and Book-binders
to Colour the edges of Books , and Leather-
dressers to Colour Leather, as they use also to
make a Green Colour, calfd Sap-green, taken
from the Berries when they are Black, being
bruised and put into a Brass or Copper Kettle
or Pan9 and theresuffer d to abide three or four

i' Days,
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Bays, or a little heated upon the £ire3 anUsome
beaten AHorn put unto themy and afterwards
press d forth ) the Juice or Liquor is usually
put in great Bladders tied with strong thred
at the Head and hung up untill it be Dry\
which is diffolv d in Water or wine , but Sack
( he affirms .) is the best to preserve the Co¬
lour from Starving, ( as they call it) that isf
from Decaying j and make it hold fresh the
longer. I he third Colour (where of none 1
( fays he ) that I can find have made mention
but only Tragus ) is a Purplish Colour, which
is made of the Berries suffer d to grow upon
the Bushes untill the middle or end of No¬
vember 5 that they are ready to drop from the
Trees.

And, I rCtx\Qi\lbcv ( Pyrophilus) chat I
try cl, with a success that pleas'd me weli
enough, to make such a kind of Pigments
as Pamters call Sap-green,, by a way not '
unlike that, deliver'd here by our Authorj
but I cannot now find any thing relating to
that matter among my loose Papers. And
my Trials were made so many years ago,
that I dare not trust my Memory for Cir¬
cumstances z but will rather tell you, thdt
in a noted Colour-shop, I brought them by
Questions to confess to me, that they made
their Sap-green much after the ways by out
Botanist here mention'd0 And on this oc«
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tafion I shall add an Observation, which
though it does not strictly belong to this
place, may well enough be mention'd here,
namely, that I find by an account given us
by the Learned Clujiu$0 of Alaterms, that
ev n the Grosser Parts of the fame Plant,
are some of them one Colour, and some
another; For speaking of that Plant, he
tells us, that the PortugalU use the Bark to
Dye .their Nets into a Red Colour, and
with the C hips of the Wood, which are
Whitish, they Dye a Blackish Blew,

EXPERIMENT XXX,

Among the Experiments that tend to
(Hew that the change of Colours in Bo¬
dies may proceed from the Vary5d Texture,
of their Parts, and the consequent change
of their Disposition to Reflect or Refract
the Light 3 that sort of Experiments must
not beHeft unmention'd, which is afforded
us by Chymical Digestions^ For, ifchjmifts
will believe several famous Writers about
what they call the Philosophers Stone, they
must acknowledge that the fame Matter,
seald up Hermetically in a Philosophical
Egg, will.by the continuance of Digestion,
or if they will have it so (for it is not
Material in ouc cafe which ofthe two it be )

T of
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of Decoction, run through a great Variety
of differing Colours, before it come to that
of the Noblest Elixir ; whether that be
Scarlet, or Purple, or what ever other Kind
vf Red. But without building any thing
on so Obtrule and Questionable an Ope¬
ration, ( which yet may be pertinently re¬
presented to those that believe the thing )
we may observe, that divers Bodies digested
in carefully-clos'd Vessels, will in tract of
time, change their Colour : As I have
elsewhere mention'd my having observ'd
ev'n in Rectify'd Spirit of Harts-horn, and
as is evident in the Precipitations of Amal¬
gams of Gold, and Mercury, without Ad¬
dition, where by the continuance of a due
Heat the Silver-Colour'd Amalgam is
reduc'd into a shining Red Powder. Fur¬
ther Instances of this Kind you may find
here and there in divers places of my other
Essays. And indeed it has been a thing,
that has much contributed to deceive many
Chymijfc, that there are more Bodies than
one, which by Digestion will be brought
to exhibit that Variety and Succession of
Colours, which they imagine to be Pecu¬
liar to what they call the True matter of
the Philosophers, But concerning this, I
shall referr you to what you may ellewhere
find in the Discourse written touching the

passive
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passive Deceptions of Cbymifts, and more
about the Production of Colours by Di¬
gestion you will meet with presently.
Wherefore I shall now make only this
Observation from what has been deliver'd,
That in these Operations there appears not
any cause to attribute the new Colours
emergent to the Action of a new Substan¬
tial form, por to any Increase or Decre¬
ment ofeither the Salt, Sulphur, or Mercury
of the Matter that acquires new Colours s
For the Vessels are clos'd, and these Prin¬
ciples according to the cbymifls are Inge-nerable and Incorruptible; lo that the Effect
seems to proceed from hence, that the Heat
agitating and shuffling the Corpuscles of
the Body exposed to it, docs in process of
time so change its Texture, as that the
Transposed parts do Modiste the incident
Light otherwise, than they did when the
Matter appear'd of another Colour.

EXPERIMENT XXXI.

Among the several changes of Colour^
Which Bodies acquire or disclose by Dige¬
stion, it it very remarkable, that Cbymi(isfind a Redriess rather than any other Co¬lour in most of the Tinctures they Draw,
and ev'ii in the more Gross Solutions they

T i make
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make of almost all Concretes, that abound
cither with Mineral or Vegetable Sulphur,
though the Menstruum imploy'd about these t
Solutions or Tinctures be never so Limpid
or Colourless,

This we have obferv'd in I know not

how many Tinctures drawn with Spirit of
VVine from jalap, Guaicumy and several
other Vegetables ; and not only in the
Solutions of %/imbps) Benzoin, and divers
other Concretes made with the fame Men¬
struum, but also in divers Mineral Tinctures,
And, not to urge that familiar Instance of
the Ruby of Sulphur, as Chymijls upon the
score of its Colour, call the Solution ofk
Flowers of Brimstone, made with ther
Spirit of 'Turpentine, nor to take notice of
other more known Examples of the apt¬
ness of Chymical Oyls, to produce a Red
Colour with the Sulphur they extract, or
dissolve; not to insist ( T fay ) upon In¬
stances of this nature, I shall further repre¬
sent to you, as a thing remarkable, that,
both Acid and Alcalizate Salts, though in
most other cafes of such contrary Opera¬
tions, in reference to Colours, will with
many Bodies that abound with Sulphu¬
reous, or with Oyly parts, produce a Red;
as is manifest partly in the more Vulgar
instances of the Tinctures, or Solutions of

Sulphur I
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Sulphur made with Lixiviums, either of
Calcin'd Tartar or Pot-ashes, and other
Obvious examples, partly by this, that the
true Glass of Antimony extracted with
some Acid Spirits, with or without Wine,,
will yield a Red Tincture, and that I know
an Acid Liquor, which in a moment will
turn Oyl of Turpentine into a deep Red.
But among the many Instances I could give
you of the eaiie Production of Redness by
the Operation of Saline Spirit, as well as
of Spirit of Wine ; I remember two or
three of those I have tried, which seem re¬
markable enough to deserve to be mention'd
to you apart.

experiment XXXII.

But before we set them down, it will not
perhaps appear impertinent to premise ;

That there seems to be a manifest Dis¬
parity betwixt Red Liquors, so that some
of them may be. said to have a Genuine
Redness in comparison of others, that have
a Yellowish Redness : For it you take
( for example ) a good Tincture of Cbochl-
neel, dilute it never so much with fair Wa-
ter, you will not ( as far as I can judge by
what I have tried ) be able to make it a
Yellow Liquor. Insomuch that a

T 3
Single

drop
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drop of a rich Solution of Cocbineel in
Spirit of Urine, being Diluted with above
an Ounce of fair Water, exhibited no
Yellowishness at all, but a fair (though
somewhat faint) Pinck or Carnation $
and even when Cochineel was by degrees
Diluted much beyond the newly mention'd
Colour, by the way formerly related to
you in the twenty fourth Experiment, I
remember not, that there appear'd in the
whole Trial any Yellow. But if you take
Balsomof Sulphur (forInstance) though
it may appear in a Glass, where it has a
good Thickness, to be of a deep Red , yet
if you shake the Glass, or pobr a few drops
on a sheet of White Paper, spreading
them on it With your Finger, the Balsam
that falls back along the sides of the Glass,
and that which stains the Paper, will ap¬
pear Yellow, not Red. And there are
divers Tinctures, such as that of Amber
made with Spirit of Wine, (to name now
po mqre) that will appear either Yellow
or Red, according as the Vessels that they
fill, ate Slender or Broad.

EXPERIMENT XXXIII.

"But to proceed to the Experiments I
was ahautxo delivers First> Qylor Spirit

of
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of Turpentine, though clear as fair Wa¬
ter, being Digested upon the purely White
Sugar of Lead, has, in a short time, affor¬
ded us a high Red Tincture, that some
Artists are pleas'd to call the Balfom of
Saturn, which they very much (and pro¬
bably not altogether without cause ) extoll
as an excellent Medicine in divers Out-
ward affections,

EXPERIMENT XXXIK

Next, take of common Brimstone finely
powdred five Dunces, of Sal-Armoniack
likewise pulveriz'd an equal weight , of
beaten Quick-lime fix Ounces, mix these
Powders exquisitely , and Distill them
through a Retort plac'd in Sand by degrees
of Fire , giving at length as intense a Heat

'

as you well can in. Sand, there will come
over (if you have wrought well ) a Vo¬
latile Tincture of Sulphur, which may pro¬
bably prove an excellent Medicine, and
should have been mention'd among the
other Preparations of Sulphur, which we
have elsewhere imparted to you , but that
it is very pertinent to our present Subject,
The change of Colours, For though none
of the Ingredients be Red , the Distilfd
Liquor will be so: and this Liquor if it

T 4 'he
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be well Drawn, will upon a little Agitation
os the Vial first unstopkd ( especially if it
be held in a. Warmer hand ) send forth a
copious Fume, not Red, like that of Nitre,
but White ; And sometimes this Liquor
may be so Drawn, that I remember, not
long fince, I took pleasure to observe in a
parcel of it, that Ingredients not Red, did
not only yield by Distillation a Volatile
Spirit that was Red , but though that Li¬
quor did upon the bare opening of the
Bottle it was kept in, drive us away with
the plenty and Sulphureous sent of a White
stearn which it sent forth, yet the Liquor it
self being touch'd by our Fingers, did im¬
mediately Dye them Black, ^ v

EXPERIM EJV.T XXXK

The third and laft Experiment I shall
now mention to shew, how prone Bodies
abounding in Sulphureous parts are to
afford a Red Colour, is Otze? wherein by
the Operation of a Saline Spirit upon a
White or Whitish Body, which accor¬
ding to the CbymiHs should be altogether
Sulphureous, a Redness may be produe'd,"
not ( as in the former Experiments) stow-
ly, but in the twinkling of an Eye. We
took th^n of the Essential O-yl of Anni-
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feeds, which has this Peculiarity, that in
Gold weather it loses its Fluidity and the

h greatest part of its Transparency, and looks
like a W hite or Whitish Oyntment, and
near at hand seems to consist of a Multi¬
tude of little soft Scales : Of this Coagu¬
lated Stuff we spread a little with a Knife
upon a piece of White Paper, and letting
fall on it, and mixing with it a drop or two
of Qyl of Vitriol, immediately (as we
fore-saw) there emerg'd together with
some 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 Whitish Colour, and the other ( if
carefully rectify ) had no Colour at all.

experiment xxxvl

But on this Occasion (Pjrophilus) we
must add once for all, that in many of the
above-recited Experiments, though the
changes of Colour happen'd as we have
mention'd them : yet the emergent or
produed Colour is oft times Very subject
to Degenerate , both quickly and much.
Notwithstanding which, since the Changes,
we have set down , do happen presently

I . upon the Operation of the Bodies upon
each other, or at the times by us specify d;

; / , that
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that is sufficient both to justifie our Vera¬
city, and to shew what we Intend; it not
being Essential to the Genuineness of a
Colour to be Durable. For a fading Leaf,
that is ready to Rot,and moulder into Dust,
may have as true a Yellow, as a Wedge of
Gold , which so obstinately resists both
Time and Fire. And the reason,why I take
occasion from the former Experiment to
subjoyn this general Advertisement, is, that
I have several times observ'd , that the
Mixture resulting from the Oyls of Vitriol,
and of Annrfeeds, though it acquire a
thicker consistence than cither of the In¬
gredients had, has quickly lost its Colour,
turning in a very short time into a dirty
Gray, 4t least in the Superficial parts, where
*tis expos'd to the Air , which last Circum¬
stance I therefore mention, because that,
though it seem probable, that this Dege¬
neration of Colours may oft times and in
divers cafes proceed from the further Action
of the Saline Corpuscles, and the other In¬
gredients upon one another, yet in many
cafes much of the Quick change of Co¬
lours seems ascribeable to the Air, as may
be made probable by several reasons : The
first whereof may be fctcht from the newly
recited Example of the two Oyls; The
next may be, that we have sometimes ob¬

serv'd
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serv'd long Window-Curtains of Pght
Colours, to have that part ot them, which
was expos'd to the Air, when the Window
was open, of one Colour, and the lower
parr, that was sheltrcd from the Air by the
Wall, of another Colour: And the third
Argument may be fctch'd from divers Ob¬
servations, both of others, and our own,
For of that Pigment so well known m
Painters Shops, by the name of Turnfof
our Industrious Parkinson^ in the particular
account he gives of the Plant that bears it,
tells us also, That the Berries when they are
at their full Maturity, have within them be¬
tween the outer Sktn and the in- '

_ r

, ' . . , ., " Tashnfwiiward Kirnet or Seed, a certain Then, Bot.

Juice or Moislure^ which being Trib- 4. cap.
rubldd upon Taper or Cloath, at
the first appears of a frejh and lovely Green
Colour, but presently changeth into a kind of
Blewifo Purple, upon the Cloath or Paper, and
the fame Cjoath afterwards wet in Water*, and

'

wrung forth3 will Colour the Water into a
Claret wine Colour*, and these (concludes he)
are these Raggs of Cloath, which are usually
calPd Turnfol in the DruggiMs or Grocers
Shops, And to this Observation of our
Botanist we will add an Experiment os our
own, ( made before we met with That)
which, though in many Circumstances, very -

differing,
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differing, serves to prove the fame thing 5
for having taken of the deeply Red Juice
of Buckthorn Berries , which i bought of
the Man that uses to fell it to the Apothe¬
caries, to make their Syrrup de Spina Cer~
vim, I Jet some of it drop upon a piece of
White Paper, and having left it there for
many hours, till the Paper was grown dry
again, I found what 1 was inclin'd to sus¬
pect, namely, That this Juice was dege¬
nerated from a deep Red' to a dirty kind of
Greyish Colour, which, in a great part of
the stain'd Paper seem'd not to have so
much as an Eye of Red: Though a little
Spirit of' Salt or dissolved Alealj would turn
this unpleasant Colour ( as formerly I told
you it would change the not yet alcer'd
juice ) into a Red or Green. And to sa-
tissie my self , that this Degeneration of
Colour did not proceed from the Paper, I
drop'd some of the deep Red or Crimson
juice upon a White glaz'd Tile, and suffer¬
ing it to dry on there , I found that ev n in
that Body, on which it could nqt Soak, and
by which it could not be Wrought, it ne¬
vertheless lost its Colour. And these
Instances (Pyropbilus) I am the more
carefull to mention to you, that you may
not be much Surpris'd or Difcourag'd, if
you should sometimes miss of performing

punctually
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punctually what I affirm my self to have
done in point of changing Colours; since
in these Experiments the over-sight or neg¬
lect of such little Circumstances., as in many
others would not be perhaps considerable,
may occasion the mis-carrying of a Trial,
And I was willing also to take this occasion
of Advertising you in the repeating of the
Experiments mention'd in this Treatise, to
make use of the Juices of Vegetables, and
other things prepar'd for your Trials, as
soon as ever they are ready, lest one or
other of them grow less sit, if not quite
unfit by delay; and to estimate the Event
of the Trials by the Change, that is pro¬
duced presently upon the due and sufficient
Application of Actives to passives, ( as they
speak ) because in many cafes the effects
of such Mixtures may not be lasting, and
the newly produe'd Colour may in a little
time degenerate. But, ( Pyrophilus) I for¬
got to add to the two former Observations
lately made about Vegetables, a third of
the fame Import, made in Mineral sub¬
stances, by telling you. That the better to
fatissie a Friend or two in this particular, I
sometimes made, according to some Con¬
jectures of mine, this Experiment, That
having diffolv'd good Silver in Aqua-fortis,
and Precipitated ityvith Spirit of Salt,upon
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v the first Decanting of the Liquor, the re*

maining Matter would be purely White i
but aster it ha J lain a while uncovered, that
part of it, that was Contiguous to the Air,
would not only lose its Whiteness, but
appear of a very Dark and almost Blackish
Colour, 1 say that part that was Conti¬
guous to the Air , because if that were

gently taken off, the Subjacent part of the
fame Mass would appear very White, till
that also, having continued a while expos'd
to the Air, would likewise Degenerated
Now whether the Air perform these things
by the means of a Subtile Salt, which we
elsewhere show it not to be destitute of*
or by a peircing Moisture, that is apt easily
to insinuate it self into the Pores of some
Bodies, and thereby change their Texture,
and so their Colour *. Or by solliciting the
Avolation of certain parts of the Bodies,
to which stis Contiguous; or by some other
way, (which possibly I may elsewhere
propose and consider ) 1 have not now the
leisure to discourse. And for the same
reason, though 1 could add many other In¬
stances, of what I formerly noted touching
the emergency of Redness upon the Dige¬
stion of many Bodies , insomuch that I
have often seen upon the Borders of France
(and probably we may have the like in

England J
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England) a sort of Pears, which digested
for some time with a little Wine, in a
Vestel exactly clos'd , will in not manyhours appear throughout of a deep Red
Colour, ( as also that of the Juice, where¬
in they are Stew'd, becomes) but ev'n on
pure and white Salt of Tartar, pure Spiritof Wine, as clear as Rock-water, will ( as
we elsewhere declare ) by long Digestion
acquire a Redness; Though I fay such In¬
stances might be Multiply^ and thoughthere be some other Obvious changes ofColours, which happen so frequently, that
they cannot but be as well Considerable as
Notorious * such as is the Blackness of al¬
most all Bodies burnd in the open Air*
yet our haste invites us to resign you theExercise of enquiring into the Causes of
these Changes, And certainly,, the reason
both why the Soots of such differing Bodies
are almost all of them all Black, why somuch the greater part of Vegetables shouldbe rather Green than os any other Colour,and particularly (which more directlyconcerns this place) why gentle Heats doso frequently in Chymical Operationsprodtice rather a Redness than another Co¬lour in digested Menstruums^ not only Sul¬phureous, as Spirit of Wine, but Saline, asSpirit of Vinegar, may be very well worth
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L serious Inquiry; which I shall therefore
recommend to Pyropbilus and his Ingenious
Frieiids.

Experiment xxxnu,

It may seem somewhat strange, that if
Jou take the Crimson Solution os Cochi-
neel, or the Juice os Black Cherries, and
of some other Vegetables that afford the
like Colour, (which because many take
but for a deep Red, we do with them some¬
times call it so) and let some of it fall
upon a piece os Paper, a drop or two of an
Acid Spirit, such as Spirit of Salt, or Aqua¬
fortis> will immediately turn it into a fair
Red. Whereas if you make an Infusion of
Brazil in fair Water, and drop a little Spi¬
rit of Salt or Aqua-fortis into it, that will
destroy its Redness, and leave the Liquor
of a Yellow, (sometimes Pale) I might
perhaps plausibly enough fay on this oc¬
casion, that if We consider the case a little
more attentively, we may take notice, that
the action of the Acid Spirit seems in both
cafes, but to weaken the Colour of the
Liquor on which it falls. And so though

1 it destroy Redness in the Tincture of Bra¬
zil, as well as produce Red in the Tincture
of Chocbiwel) its Operations may be Uni¬

form



jorm enough 3 since as Grimfon seems , to
be little cite than a very deep Red, with
(perhaps ) an Bye of Blew , so some
kinds of Red seem ( as I have lately noted )
to be little else than heightned Yellow.
And consequently in such Bodies, the.Yel-
low seems to be but a diluted Red. And
accordingly Alcalizate Solutions and Uri-
nous Spirits,which seem dispos'd to Deepen
the Colours of the Juices and Liquors of

. most Vegetables, will not only restore the
Solution of Combined and the Infusion of
Brazil to the Crimson, whence the Spirit
of Salt had chang'd them into a truer Red i
but will also (as I lately told you) not
only heighthen the Yellow juice of Madder
into Red, but advance the Red Infusion of
Brazil to a Crimson. But I know not

whether it will not be much safer to derive
these Changes from vary5d Textures, than
certain kinds of Bodies ; and you will
perhaps think it worth while, that f should
add on this occasion , That it may deserve
some Speculation, why, notwithstanding
what we have been observing , though
Blew and Purple seem to be deeper Co¬
lours than Red , and therefore the Juices of
Plants of either of the two former Cos
sours may ■£ .epngruoufiy enough to what

. hits been just nov? noted ) be turn'd Red by
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Spirit of Salt or Aqua-forks , yet 'Blew
Syrrupof Violets and some Purples should
both by Oyl of Tartar and Spirit of Urine
be-changed into Green, which seems to be
not a deeper but a mote diluted Colour
than Blew, if not also than Purple.

exteriment xxxnu.

It would much contribute to the History
of Colours, if Chymifts would in their La¬
boratories take a* hecdfull notice, and give
us a faithfull account of the Colours ob-
ferv'd in the Steams of Bodies either Sub-
lim'd or Distill'd, and ci the Colours of
those Productions of the Fire, that are
made up by the Coalition of those Steams.
As ( for Instance) we observe in the Di¬
stilling of pure Salt-peter, that at a certain
season of the Operation, the Body, though
it seem either Crystalline, or White,
affords very Bed Fumes: whereas though
Vitriol be Green or Blew, the Spirit of it
is obferv'd to come over in Whitish
Fumes. The like Colour I have taken
notice of in the Fumes of several other
Concretes of differing Colours, and Na¬
tures, especially when Distill'd with strong
Fires. And we elsewhere note, that ev'n
Soot, as Black as it is, has silfd our Re¬

ceivers
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ceivers with such copioils White Fumes,
that they seern'd to have had; their In-sides
Waih'd with Milk. And no less observable
may be, the Distill'd Liquors, into which
such Fumes convene, (for though we will
not deny, that by skill and care a Reddish
Liquor may be Obtained from Nitre) yet
the common 5pis it of it, in the making ev'n
of which store of these Red Fumes are

.wont to pass over into the Receiver , ap¬
pears not to be at all Red. And besides,
that neither the Spirit of Vitriols nor that
of Soot is any thing White; And, besides
also, that as far as I strive obierv'd, most
( for I fay not all) of the Empyreuma-
tical Oyls of Woods, and other Concretes,
are either of a deep Red, or of a Colour
between Red arid Black ; besides this, I
say, 'tis very remarkable, that notwith¬
standing that great Variety of Colours to
be met with in the Her;bs, Flowers, and
other Bodies wont to be Distill'd in Bafoeo t

yet (as far at least Us otir common Di¬
stillers Experience reacheth j all the Wa¬
ters and Spirits that first come over by
that Way of Distillation, leave the Colours
of their Concretes behind theni, though
indeed there be ope Or tvVo .Vegetables not
conrinidnly t^keu. notice of, whose Distill'd

vlatgtesj ejtfev^here- observe to carry over
Y J the
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the tincture of the Concrete with them.
And as in Distillations, so in Sublimations,
it were worth while to take notice of what
comes up, in reference to our present scopes
by purposely performing them ( as I have
in some cafes done ) in conveniently shap'd
Glasses, ;that the Colour of the ascending
Fumes may be difeensd ; For it may afford
a Naturalist good Information to observe
the Congruities or the Differences betwixt
-the Colours of the ascending Fumes, and
those of the Flowers, they compose by their
Convention. For it is evident, that these
Flowers, do many of them in point of Co¬
lour, much differ, not only from one ano¬
ther, bet oft times from the Concretes that
afforded them. ThiP, (not here to repeat
what I formerly noted of the Black Soots
of very differingly Colour'd Bodies) though
Carophire and Brimstone afford Flowers
much of their own Colour, save that those
Of Brimstone are wont to be a little Paler,
than the Lumps that yielded them; yet
ev'ii of Red Benzoin, that fublim'd Sub¬
stance, which Cbymip- call its Flowers, is
wont to Be' White -or Whitish. And to
Omit other Instances, ev'n one and the fame
Black Mineral, Ahtimohy, may be made
to afford Flowers, some> of them Red, and
some G rey, and, Which is more strange,

some
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some of them purely White. £nd 'tis
the Prescription of some Glass-men by ex¬
quisitely mingling a convenient proportion
of Brimstone, Sal-Armoniack, and Quick¬
silver , 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 produe'd Subli¬
mate to be far from being of a lovely Co--1
lour, (as was premis'd) that there and
there, it feem'd Blewifh, and at least was
of a Colour differing enough from ei¬
ther of the Ingredients, which is sufficient
for our present purpose. But a much finer
Colour is promised by some 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,
some little Masses, which, though the Mi¬
neral it self be of a good Yellow, will .be
Red enough to emulate Rubies, both in
Colour and Tranflucency. And this Expe¬
riment may, for ought I know, sometimes
succeed; for I remember, that having in a
small Bolt-head purposely sublim'd some
powder'd Orpiment, we could in the Low¬
er part of the Sublimate discern here and
there some Reddish Lines, though much of
the Upper part of the Sublimate confided
of a matter, which was not alone purely

V 3 Yellow,
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Yellow but transparent almost like a
Powder. And we have also this way ob-
tain'd a Sublimate, the Power part whereof
though it consisted not of Rubies, yet the
small pieces of it, which were Numerous
enough, were of a pleasant Reddish Co¬
lour ? and G lister d very prettily, But to
insist on such kind of Trials and Obser¬
vations , (where the ascending Fumes of
Bodies differ in Colour from the Bodies
themselves) though it might indeed In-
rich the History.of Colours, would Robb
me of too much of the little time I have
to dispatch what I have further to tell you
concerning them.

EXPERIMENT XXXIX-

Take thedry'd Buds (otBlossoms) of
the Pomegranate Tree, ( which are com¬
monly call'd in the Shops Balaujliums ) pull
off the Reddish Leaves , and by a gentle
Ebullition of them in fair Water, or by a
competent Infusion of them in like Water
well heated, extract a faint Reddish Tin¬
cture , which if the Liquor be turbid, you
may Clarisie It by Filtrating it. Into this,
if you pour" a little good Spirit of Urine,
or some other Spirit abounding in the like
fort of Volatile Salts, the Mixture will

presently.
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presently turn of a dark Greenish Colour,
but if instead of the fore-ment ion5d Li¬
quor, you drop into the simple Infusion a
little rectify'd Spirit of Sea-Salt, the Pale
and almost Colourless Liquor will imme¬
diately not only grow more Transparent,
but acquire a high Redness, like that of
Rich Claret Wine, which so suddenly ac-
quir'd Colour, may as quickly be Destroy'd
and turn5d into a dirty Blewish Green, by
the affusion of a competent quantity of the
above-mention'd Spirit of Urine.

Annotation,

This Experiment may bring some Light
to, and receive some from a couple of other
Experiments, that I remember 1 have met
with in the ingenious Gajjendus's Animad¬
versions upon Epicurus's Philosophy, whilst
I was turning over the Leaves of those
Learned Commentaries; ( my Eyes being
too weak to let me read such Voluminous
Books quite thorough) And I the less
scruple ( notwithstanding my contrary Cu¬
stom in this Treatise) t© set down these
Experiments of another, because I shall a
little improve the latter of them, and be-
cause by comparing there with that which I
have last recited,we may be assisted to Con-

V 4 jecture
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JedturG upon what account it is', thafOyl
of Vitriol heightens the Tincture of Red-'
rose Leaves, since Spirit of Salt, which &
a highly Acid Menstruum^ but otherwise-
differing enough from Oyl of Vitriol, does
the fame thing. Our Authors Experiments
then, as we made them, are these; We
took about a Glass-full of hike-warm Wa-"
ter , and in it immerg'd a quantity of the
Leaves of Senna^ and presently upon the
Immersion there did not appear any Red¬
ness in the Water, but dropping into it a-
little Oyl of Tartar, the Liquor soon dis- .

cover'd a Redness to the watchfull Eye,
whereas by a little of that Acid Liquor of
Vitriol, which is like the former, undeser¬
vedly called Oyl, such a Colour would not
be extracted from the infused Senna. On
the other side we took some Red-rose
Leaves dry5d, and having shaken them into
a Glass of fair Water, they imparted to it
no Redness , but upon the . affusion of a
little Oyl of Vitriol the Water was imme¬
diately turn d Red, which it would not have
been, if instead of Oyl of Vitriol, we had
imployed Oyl of Tartar to produce that
Colour: That these were Gafjendus his
Experiments, I partly remember, and was
assur'd by a Friend, who lately Transcribed
ifherrj put os Gafjendus his Took, which'T

~ W " < ' there?
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theft-fore add, because I have not now lhH
Book at hand." And the design ot Gdjfeni- -
dies in these Experimentsbur Friend affirms
tb'Bc , to prove, that of things not Red a
Redness may be made only by Mixture, ■

and the Varied position of parts, wherein
the ; Doctrine of that Subtil Philosopher
doth not a little Authorize, what we have
formerly delivered concerning the Emer¬
gency and Change of Colours. But the
inffiances,that we have out of him let down,
seem not to be the most Eminent, that may
be produced of this truth : ; For our next
Experiment will shew the production of

: several Colours out of Liquors, which
have not any of them any such Colour,
nor indeed any discernable one at all; and
whereas though our Author tells us, that

I . theft: was no Redness either in the Water,
or the Leaves of Senna, or the Oyl of Tar¬
tar; 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 steeping that Plant a Night eve!n in
Cold water, it would afford a very deep
Yellow or Reddish T incture without the
help of the Oyl. of Tartar, which seems to

► do little more than assist the Water to ex-

! tract more nimbly a plenty of that Red
Tincture, wherewith the Leaves of Senna

, do
t '
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do of themselves abound, and having taken
off the Tincture of Senna, made only with
fair Water , before it grew to be Reddish,
and Decanted it from the Leaves, we could
not perceive, that by dropping some Oyl of
Tartar into it, that Colour was considera¬
ble, though it were a little heightned into a
Redness, which might have been expected,
if the particles of the Oyl did eminently
Co-operate, otherwise than we have ex¬
pressed , to the production of this Red¬
ness.

And as for the Experiment with Red-
rose Leaves, the fame thing may be alle¬
ged , for we found that such Leaves by
bare Infusion for a Night and Day in fair
Water, did afford us a Tincture bordering
at least upon Redness, and that Colour—
being conspicuous in the Leaves themselves,
would not by some seem so much to be
produe'd as to be extracted by the affusion
of Oyl of Vitriol. And the Experiment
try'd with the dry'd Leaves of Damask-
roses succeeded but imperfectly, but that is
indeed observable to our Authors purpose,
that Oyl of Tartar will not perform in this
Experiment what Oyl of Vitriol doth ;
but because this last named Liquor is not
id easily to be had, give me leave to Adver-
hie you, that the Experiment williuccecd,
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if instead of it you imploy Aqua-forti§0
And though some Trials of our own tor-

i merly made , and others easily dcducible
from what we have already deliver d, about
the different Families and Operations of
Salt, might enable us to present you an
Experiment upon Red-rose Leaves, more
accommodated to our Authors purpose,
than that which he hath given us; yet our
Reverence to so Candid a Philosopher, in¬
vites us rather to improve his Experiment,
than substitute another in its place. Take
therefore of the Tincture of Red-rose
Reaves, (for with Damask-rose Leaves

I the Experiment (iicceedeth not well) made
as before hath been taught with a little
Oyl of Vitriol, and a good quantity of fair
Water, pour off this Liquor into a clear
Vial, half fill'd with Limpid water, till
the Water held against the Light have ac-
qUir'd a competent Redness, without lo¬
sing its Transparency , into this Tincture
drop leisurely a little good Spirit of Urine,
and shaking the Vial, which you must still
hold against the Light, you shall see the
Red Liquor immediately turn'd into a fine
Greenish Blew, which Colour was not to

f be found in any of the Bodies, upon whose
Mixtbre it emerg'd, and this Change is
the more observable, becau|g ih many Bo-
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die*-the Degenerating osBIevy into Red
is usual enough, but the turning of Red
into Blew is very unfrequent. If at every
drop of Spirit of Urine you shake the Vial
containing the Red Tincture, you may de¬
lightfully observe a pretty variety of Cor
lours in the passage of that Tincture from
a Red to a Blew., and sometimes we have
this way hit upon such a Liquor, as being
look't upon against and from theTight, did
seem saintly to emulate the above^men-
tion'd Tincture of Lignum Nepbntuiim.
And if you make the Tincture of Red -
roses very high, and without Diluting it
with fair Water, pour on the Spirit of
Urine, you may have a Blew so deep, as to

.make the Liquor Opacous , but being
dropt upon White Paper the Colour will
soon disclose it self. Also having made
the Red, and consequently the Blew Tin¬
cture very Transparent, and suffer'd it to
rest in a small open Vial for a Day or two,
we found according to our Conjecture,
that not only the Blew but the Red Colour
also was Vanish'd ; the clear Liquor being
os a bright Amber Colour, at the bottom
os which subsided a Light, but Copious fe-
•tukney of almost the same Colour, which
seems to be nothing but the Tincted parts
of the Rof#Leaves drawn out by the Acid

Spirits
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Spirits of the Oylof Vitriol, and Precipi¬
tated by the Volatile Salt of the Spirit of
Urine, which makes it the,more probable,
that the Redness drawn by the Oylof Vi¬
triol, was at least as well ah extraction of
the Tinging parts of the Roses, as a pro¬
duction of Redness; and lastly, if you be
destitute of Spirit of Urine,you may change
the Colour of the Tincture of Roses with
many other Sulphureous Salts, as a strong
Solution of Pot-ashes, Oyl of Tartar, &c.
which yet5 are feldomc so free from Fecu-
lency, as the Spirituous parts of Urine be¬
comes by repeated Distillation.

■Annotation*

On this occasion, I call to mind, that
I 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, instead of
the Tincture of. Red-roses, made with an
Acid Spirit; And my way was only to take
Log-wood, ( a Wood Mry< well known
to Dyers) having by Infuffcm the Powder
of it a while in fair Water: made that Li¬
quor Red), _ldro.pt into it a 7 antilium of an
^Urinous Spirits as that of SaLArmoniack,



(Z0! )
( and I have done the same thing with an
Mem) by which the Colour was in a
moment turn'd into a Richj and lovely ?
Purple. But care must be had, that you let
hot fall into a Spoonfull above two or three
Drops, lest the Colour become so deepz
as to make the Liquor too Opacous. And
(to answer the other part of Gajjendus his
Experiment) if instead of fair Water, I
Jnfus'd the Log-wood in Water made
somewhat fowr by the Acid Spirit of Salt,
I should obtain neithera Purple Liquor, nor
a Red, but only a Yellow one.

EXPERIMENT XL.

The Experiment I am now to mention
to you, PyvophilaS} is that which both you^
and all the other xirtuofi that have seen it,
have been pleas'd to think very strange z
and indeed of all the Experiments of Co¬
lours, I have yet met with, it seems to be
the fittest to recommend the Doctrine pro¬
posed in this Treatise, and to shew that we
need not suppose, that all Colours must
necessarily be? Inherent Qualities, flowing
from the Substantial Forms of the Bodies
they are said to belong to, since by a bare
Mechanical change of Texture in the Mi¬
nute parts of Bodies, two Colours may in

£
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a moment be Generated quite De mvo$
and utterly Destroy'd. For there is this
difference betwixt the following Experi¬
ment, and most of the others deliver'd in
these Papers, that in this, the Colour that
a Body already had, is not chang'd into ano¬
ther, but betwixt two Bodies, each of them
apart devoid of Colour, there is in a mo¬
ment generated a very deep Colour, and
which if it were let alone, would be per¬
manent ; and yet by a very small Parcel of
a third Body, that has no Colour of its
own, (lest some may pretend I know not
what Antipathy betwixt Colours) this
otherwise permanent Colour will be in
another trice so quite Destroy'd, that there
will remain no foot-stepts either of it or
of any other Colour in the whole Mix¬
ture.

The Experiment is very caste, and it is
thus perform'd : Take good common Sub¬
limate, and fully satiate with it what quan¬
tity of Water you please, Filtre the Solu¬
tion carefully through clean and close
Paper, that it may drop down as Clear and
Colourless as Fountain water. Then
when you 1 (hew the Experiment, put of itabout a Spoonfull into a small Wine-glass,
or any other convenient Vessel made of
clear Glass, and droping in three or four
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drops of good Oyl of Tartar, per DeH-
quium3 welLFiltred that it may likewise! be
without Colour, these two Limpid ILi-
quors will in the twinkling of an Eye'turn
into an Qpacous mixture ot a deep Orange
Colour, which by keeping the Glass conti¬
nually shaking in your hand, you mull pre¬
serve from setling too soon to the Bottom;
And when the Spectators have a little be¬
held this first Change, then you must pre¬
sently drop in about four or five drops of
Oyl of Vitriols and continuing to shake
the Glass pretty strongly, that it may the
Nimbler diffuse it self, the whole Colour,

, if you have gone Skilfully to work, will
immediately disappear, and all the Liquor
in the Glass will be Clear and Colourless
as before, withont so much as a Sediment
at the Bottom. But for the more graceful!
Trial of this Experiment, 'twill not be amiss
to observe, First, That there should not be
taken, too much of the 'Solution of Subli¬
mate, nor too much of the Oyl of Tartar
drop'd in, to avoid the necessity of putting
in so much Oyl of Vitriol as may make an
Ebullition, and perhaps run over the Glass.
Secondly, That ''cis convenient to keep the
Glass always a little shaking, both for the
better mixing of the Liquors, and to keep
the Yellow Substance from Subsiding,which
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else it would in a short time do , though
when 'tis subsided it will retain its Colour,
and also be capable of being depriv'd os it
by the Oyl newly mentions. Thirdly,
That if any Yellow matter stick at the sides
of the Glass, 'tis but inclining the Glass,
till the clarify'd Liquor can wash alongst
it, and the Liquor will presently imbibe it,
and deprive it of its Colour. : -

Many have somewhat wondred, how I
came to Tight upon this Experiment, but
the Notions or Conjectures I have about
the differing Natures of the several Tribes
of Salts, having led me to devise the Expe¬
riment , it will not be difficult for me to
give you the Chymical Reason , if I may
so speak, of the rbæmmemn. Having then
observ'd , that Mercury being distolv'd in
some Menftruums, would yield a dark Yel¬
low Precipitate, and supposing that, as to
this, common Water, and the Salts that
stick to the Mercury would be equivalent
to those Acid Menfirmms, which work
upon the Qjmck-silvery upon the account of
their Saline particles , 1 substituted a'So¬
lution of Sublimate in fair Water, instead
os a Solution of Mercury in Aqua-forth ^

or Spirit of Nitre, that simple Solution
being both clearer and free from that very
offensive smell, which accompanies the So-

X lutions
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lutionsof Mercury made with those other
corrosive Liquors; then I consider'd, that
Thar, which makes the Yellow Colour, is
indeed but a Precipitate made by the means
of the Oyl of Tartar, which we drop in,,
and which, as Chymifls know, does gene¬
rally precipitate Metalline Bodies corroded
by Acid Salts; so that the Colour incur
case results from the Coalition of the Mer¬
curial particles with the Saline ones, where¬
with they were formerly associated, and
with the AJcalizate particles of the Salt of
Tartar that swim up and down in the Oyl,
Wherefore considering also, that very many
of the effects of Lixiviate Liquors, upon
the Solutions of other Bodies, may be de*
ftroy'd by Acid McrSruurm^ as I elsewhere
more particularly declare , I concluded,
that if I chose a very potently Acid Li¬
quor, which by its Incisive power might
undo the work of the Oyl of Tartar, and
disperse again those Particles, which the
other had by Precipitation associated, into
such .minute Corpuscles as were before
singly Inconspicuous, they would become
Inconspicuous again, and consequently
leave the Liquor as Colourless as before the
Precipitation was made-

This, as I said, Pyropbilus, seems to be the
Chymical reason of this JJ <periment, that

. ; . f .. - , iS
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is such a reason, as, supposing the truth of
those Chymical Notions I have elsewhere
I hope evine'd, may give such an account
of the Phenomena as Chymical Notions can
supply us with; but I both here and else¬
where make use of this way of speaking,
to intimate that I am sufficiently aware of
the difference betwixt a Chymical Expli¬
cation os a Phenomenon,and one that is truly
Philosophical or Mechanical ; as in our
present case, I tell you something, when I
tell you that the Yellowness of the Mer-
curialSolution, and the Oyl of Tartar is
produe'd by the Precipitation 'occasion'd
by the affusion of the latter of those Li¬
quors, and that the destruction of the Co¬
lour proceeds from the Dissipation of that
Curd I'd matter, whose Texture is destroy'd,
and which isdissoivd into Minute and In¬
visible particles by°the potently Acid Men-
jtruum , which is the reason, why there
remains no Sediment in the Bottom, be¬
cause the infused Oyl takes it up, and re¬
solves it into hidden or invisible Parts, as
Water does Salt or. Sugar. But when I
have told you all this, I am far from think¬
ing I have told all that such an Inquisitive
Person as your self would know, for I
presume you would desire as well as I to
Earn (atleast) why the Particles of the

X 2 Mercury
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'Mercury, of the Tartar, and of the Acid
Salts convening together, should make ra¬
ther an Orange Colour than a Red, ora
Blew, or a Oreen, for 'as" not enough to
fay what I related a little before, that divers
Mercurial Solutions, though otherwise
made? would yield a bellow precipitate,
because the Question will recurr concern¬
ing them, and to give it a satisfactory an¬
swer, is, I freely acknowledge, more than 1
dare as yet pretend to.

But to confirm my conjecture about the
Chymical reason of our Experiment, I
may add, that as J have (xis, pag. 34^. of
this Treatise ) elsewhere ( on another oc¬
casion ) told you, with Saline liquors of
another kind and nature than Salt of Tar¬
tar z (namely, with Spirit of Urine, and
liquors of kui to that ) I can make the
Mercury precipitate out of the first simple
Solution quite of another C olour than that
hitherto mentioned ; Nay, if instead of
altering the Precipitating Tiquor, X ate'd
the Texture of the Sublimate in such a way
as my Notions about Salt require!, I could
produce the same ?h*nomenon9 Eos having
purposely Sublim'd together Equal parts
( or thereabout) of Sal-Armoniack and
Sublimate,first diligently fyiix'd, the ascen¬
ding Flowers being dissolve! in fair Water,
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and Filtfed, gave a Solution Limpid and
Colourless, like that of the other Subli¬
mates 3 and yet an Mealy drop'd into this
Liquor did not turn it Yellow but White*
And upon the fame Grounds we may with
Quick-filiier^ without the help of common
Sublimate, prepare another fort of Flow¬
ers dissoluble in :Water without Disco¬
louring it 3 with which I could likewise do
what 1 newly mentions; to which 1 shall
add, ( what possibly you! somewhat won¬
der at) That lo much does the Colour
depend upon the Texture resulting from
the Convention of the several forts of Cor¬
puscles, that though in our Experiments
Oyl of Vitriol deitroys the Yellow Co¬
lour, yet with. Quickffilver and fair Wa¬
ter, by the help of Oyl of Vitriol, alone,
we' may easily make a kind of Precipitate
of a fair and permanent Yellow, as you
will ere long (in the forty second Expe¬
dient of tl iis third Part j be taught* And
I may further add , that 5 chose Oyl of
Vitriol, not so much for any other or pecu-?
liar Quality, as for its being, when'tis well
rectify d, ( which 'us somewhat hazardous
to bring it to be) not onl# devoid of Co¬
lour, and in Smells, but extremely Strong
dnd Incisive 5 For though common and un~
depWegfiiated A%ua-forti$ will not perform

K 3 the
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the fame thing well, yet that which is made
exceeding Strong by being carefully De-
phlegm'd, will do it pretty well, though not
ib well as Oyl of Vitriol which is so
Strong , that even without Rectification it
may for a need be made use of. I will not
here tell you what I have try'd, that I may
be able to deprive at pleasure the Preci¬
pitate that one of the Sulphureous Liquors
had made, by the copious Affusion of the
other : Because I found, though this Ex¬
periment is too ticklish to let me give a
full account of it in few words, I shall
therefore tell you, that it is not only for
once, that the other above-mention'd Ex¬
periment may be made, the fame Numo
rical parcels of Liquor being still imploy'd
in it ; for after I have Clarify'd the Orange
Colour'd Liquor, by the addition of as lit¬
tle of the Oyl of Viriol as will suffice to
perform the effect, I can again at pleasure
re-produce the Opacous Colour, by the
dropping in of fresh Oyl of Tartar, and
destroy it again by the Re-affusion of more
of the Acid Menjtruum ; and yet oftner if
I please, can I with these two contrariant
Liquors recall |nd disperse the Colour,
though by reason of the addition ol so much
new Liquor, in reference to the Mercurial
particles, the Colour will at length appear
more dilute and faint. '
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An improvement of the fortieth Ex¬
periments

And, Pyophilus, to confirm yet further
the Notions that led me to think on the
propos'd Experiments I shall acquaint you
with another, which when I had conve-
niency 1 have sometimes added to it, and
which has to the Spectators appear d little
less Odd than the first; And though be¬
cause the Liquor, requisite to make the
Trial succeed well, must be on purpose pre¬
pared anew a while before, because it will
not long retain its fitness for this work , I
do but feldomc annex this Experiment to
the other , yet I shall tell you how 1 devis'd
it, and how i make it. If you boyl Crude
Antimony in a strong and clear Lixivium,
you shall separate a Substance frOm it,
which some Modern Chymitfs are pleas'd to
call its Sulphur», but how deservedly 1 shall
not here examine, having elsewhere done it
in an Opportune place; wherefore I shall
now but need to take notice, that when this
fuppos'd Sulphur (not j^>w to call it ra¬
ther a kind of Crocus }Æ let fall by the
Liquor upon its Refrigeration, it often fet¬
tles in Flakes, or suchlike parcels of a Yel*
low Substance, ( which being by the pre-

X 4 cedent
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ccdent dissolution reduced into Minute
parts, may peradventure be made to take
Fire much more easily than the Grosser
Powder of unprepar'd Antimony would
have done.) Considering therefore, that
common Sulphur boyl'd in a Lixivium
may be Precipitated out of it by Rhenifh-
wine or White-wine, which are Sowrish
Liquors, and have in them, as I elsewhere
shew, an Acid Salt ; and having found
also by Trial, that with other Acid Liquors
I could Precipitate out of Lixiviate Sol¬
vents some other Mineral concretions a-

bounding with Sulphureous parts, of which
sort is crude Antimony, I concluded it to
be easie to Precipitate the Antimony dis-
solv'd, as was lately mention'd, with the
Acid Oylof Vitriol; and though common
Sulphur yields a White Precipitate, which
the Chymijls call Lac Sulphuris , yet I sup-
pos'dthe Precipitated Antimony would be
of a deep Yellow Colour, as well, if made
with Oyl of Vitriol 5 as if made only by
Refrigeration and length of Time. From
this 'twas easie to deduce this Experiment,
that if you putjato one Glass some of the
freshly Impregnjpd and Filtrated Solution
of Antimony, and into another some of
the Orange-Colour'd Mixture, (which!
formerly shew'd you how to make with a

Mercurial
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Mercurial Solution and Oyl os Tartar ) a
few drops of Oyl of Vitriol dropp-d into
the lastmention'd Glass, would, as I told
you before, turn the Deep Yellow mixture
into a Cleer Liquor z whereas a little of the
fame Oyl dropp'd out of the fame Viol
into the other Glass would presently ( but
not without seme ill sent) turn the mode¬
rately cleer Solution into a Deep Yellow
Substance. But this, as I said, succeeds not
well, unless you employ a Lixivium that
has but newly difsolv'd Antimony, and has
not yet let it fall. But yet in Summer time,
if your Lixivium have been duly Impreg¬
nated and well Tiltred after it is quite
cold, it will for some dayes ( perhaps much
longer than 1 had occasion to try ) retain
Antimony enough to exhibit, upon the
Affusion of the Corrosive Oyl, as much of
a good Yellow Substance as is necessary to
satisfie the Beholders of the Possibility of
the Experiment.

RefieBions upon the XL. Experiment
Compared with the X. and

XX. m

?
The Knowledge of the Distinction of

Salts which we have propos'd, whereby
they arc discriminated into ^5/^, Volatile,

ot



C 3f4)
or Salfiigmous (is I may for Distinction
sake so call the Fugitive Saks of Animal
Substances) and fix'd or Aledilate] may
possibly ( by that little part which we have
already delivers of what we could say of
its Applicablcncfs) appear of so much Use
in Natural Philosophy ( especially in the
Practick part os it) that 1 doubt not but it
will be no Unwelcome Corollary of the
Preceding Experiment, is by the help of it
I teach you to distinguish, which os thole
Salts is Predominant in Chymical Liquors,
as well as whether any of them be so or not.
For though in our Notes upon the X. and
X X. Experiments I have shown you a way
by means oh the Tincture of Lignum Ne¬
phriticum , or of Syrrup of Violets, to dis¬
cover whether a propounded Salt be Acid
or not, yet you can thereby only find in ge¬
neral that such and such Salts belong not to
the Tribe of Acids, but cannot determine
whether they belong to the Tribe ofllri-
nous Saks ( under which for distinction sake
I comprehend all those Volatile Salts of
Animal or other Substances that are con¬

trary to Acids ) Ht to that of Alcalies, For
as well the one al the other of these Salino-
Sulphurous Saks will restore the Cæruleous
Colour to the Tincture of Lignum Nephri-
tkum, and turn that of Syrrup of Violets

into
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mcnt does opportunely supply the defici-'

:• ency of those. For being sollicitous to find
out some ready wayes osdiscriminating the
Tribes ofChymical Salts, I found that all
those I thought fit to make Tryal of,would,
if they were of a Lixiviate Nature , make
with Sublimate diffolv'd in Fair Water

| an Orange Tawny Precipitate ; whereas if
they were of an Urinous Nature the Pre¬
cipitate would be white and Milky. So
that having alwayes by me some Syrrup of

I Violets and some Solution of Sublimate, I
p can by the help of the first of those Liquors

discover in a trice, whether the propounded
Salt or Saline Body be ofan Acid Nature-
or no, if it be I need ( you know ) inquire
no further; but if it be not, I can very ea¬
sily, and as readily distinguish between the
other two kinds of 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 spoonful!
of the deer Solution of Sublimate. For
Example, it has been fuppos'd by some
eminently Learned, That when Sal Armo
niack being mingled with an Alcaly is forced

. i from it by the Fire in close Vcstels5 the
Volatile Salt that will thereby be ohtain'd
(if the Operation be skilfully perform'd, )

is
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is but a more fine and subtile sort of Sal
Armoniacki which, *tis presum'd, this Ope¬
ration do's but more exquisitely purifie, than
common Solutions, Filiations, and Coa¬
gulations. But this Opinion may be easily
thown to be Erroneous, as by other Argu¬
ments, so particularly by the lately deli ver'd
Method of distinguishing the Tribes of
SaltSi For the Saline Spirit of Sal Armo-
niack , as it is in many other manifest Qua¬
lities very like the Spirit ofUrine, so like,
that it will in a trice make Syrrup ofVio¬
lets of a Lovely Green, turn a Solution of
good Verdigreafe into an Excellent Azure,
and make the Solution of a Sublimate yield
a White Precipitate, insomuch that in most
(for I say not all of the Experiments )
where I Aim onely at producing a sudden
change of Colour, i scruple not to use Spi¬
rit qf Sal Armoniack when it is at hand, in¬
stead of Spirit of Urine, as indeed it seems
chiefly to consist ( besides the flegm that
helps to make it fluid) of the Volatile Uri-
nous Salt ( yet not excluding that of Soot)
that abounds in the Sal Armoniack and is
set at liberty from the Sea Salt vyherewith
it was formerly associated, and clogg'd, by
the Operation of the Alcaly,that divides the
Ingredients of Sal Armoniack, and retains
that Sea Salt with it self What use may be
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made of the like way of exploration in that
inquiry which puzzles so many Modern
Naturalists, whether the Rich Pigment
(which we have often had occasion to men¬
tion ) belongs to the Vegetable or Animal
Kingdotne, you may find in another place
where I give you some account ofwhat 1
try'd about Cocheneel. But I think it need-
Ms to ezsemplisie here our Method by any
Other Instances, many such being to be met
with in divers parts of this Treatise 5 but I
will rather advertise you, that, by this way
ofexamining Chymical Liquors, you may
not onely in most Cafes conclude Affirma¬
tively , but in some Cafes Negatively.. As
since Spirit of Wine , and as far as I have
try'd, those Chymical Oyles which Artists
call Essential, did not ( when 1 us'd them as
I had us'd the several Familiesos Salts up-
on that Syrrup) turn Syrrup of Violets
Red or Green, nor the Solution of Subli¬
mate White or Yellow, 1 inferr'd it may
thence be probably argued, that either they
are destitute of Salt, or have such as belongs
not to either of the three Grand families
already often mention'd. When I went to
examine the Spirit of Oak or of such like
Concretes forced over through a Retort, I
found by this means amongst others, that
( as I elsewhere show ) thole Chymists are

much
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much mistaken in it,that accotint it a simple
Liquor,and one of their Hypostatical Prin¬
ciples : for not to mention what flegm it
may have, I found that with a few drops of
one of this fort of Spirits mix'd with a good
proportion of Syrrupof Violets, I could
change the Colour and make it Purplish, by
the affinity ofwhich Colour to Redness, I
conjectur'd that this Spirit had some Acid
Corpuscles in it , and accordingly I found
that as it would destroy the Blewnefs of a
Tincture of Lignum Nephriticum, so being
put upon Corals it would Corrode them ,

as common Spirit of Vinegar, and other
Acid Liquors are wont to do. A nd farther
to examine whether there were not a great
part of the Liquor that was not of an Acid
nature, having separated the Sour or Vine¬
gar-like part from the rest, which (if I mi¬
stake not) is far the more Copious, we con¬
cluded as we had conjectured, the other or
remaining part, though it had a strong taste
as well as smell, to be ofa nature differing
from that of either of the three forts of Salts
above mention'd, since it did as little as Spi¬
rit of Wine, and Chymical Oyls, alter the
Colour either of Syrrup of Violets or So¬
lution of Sublimate, whence we also in-
ferr'd that the change that had been made
of that Syrrup into a Purple Colour, was

effected
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effected by the Vinegar, that was one of the
two Ingredients of the Liquor, which was
wont to pals for a Simple or Uncompoun-ded Spirit. .And, upon this account, 'twas
of the Spirit ofOak(and the like Concretes)freed from it's Vinegar that I elsewhere
told you 5 that I had not then obferv'd it,
(and I have repeated the Tryai but verylately) to destroy the Cæruleous Tincture of
Lignum Nephriticum. But this, oncly, en
pajiaut; for the Chief thing I had to add
was this. That by the fame way may be ex-amin'd and discover'd, divers changes that
are produe'd in Bodies either by Nature
oiily, or by Art; either of them being able
by changing the Texture of some Concretes
I could name, to qualifie them to Operateafter a New manner upon the above men-
tion'd Syrrup, or Solution, or both. And
by this means, to tell you that upon the by,I have been able to discover, that there maybe made Bodies, which though they run perDeliquium, as readily as Salt of Tartar, be¬
long in other respects, not to the family ofAlcaliz, much less to that of Sajfuginous,
or that of Acid Salts. Perhaps too , I mayknow a way of making a highly operativeSaline Body that shall neither change theColour of Syrrup of Violets, nor Precipi¬tate the Solution of Sublimate z A nd, I cars

likewise
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likewise if I please conceal by what Liquors
I perform such changes of Colour, as I
have been mentioning to you , by quite al¬
tering the lexture of some ordinary Chy-
mical productions, the Exploration of
which is the main use ofthe fortieth Expe¬
riment, which I think teaches not a little, if
it teach us to discover the nature of those
things (in reference to Salt) that are ob¬
tains by the ordinary Chymical Analysis
ofmix d Bodyes, though perhaps there may
be other Bodyes prepare! by Chymistry
which may have the (ame Effects in the
change of Colours 5 and yet be produe'd

" not from what . hymists call the Resolu¬
tion of Bodies , but from their Composi¬
tion. But the discoursing 6s things of this
nature is more proper for another place. I
shall now onely add , what might perhaps
have been more seasonably told you before ;
That the Reason why the way of Explora¬
tion of Salts hitherto delivers succeeds in
the Solution of Sublimate, depends upon
the particular Texture of that Solution, as
well as upon the differing Natures of the
Saline Liquors imploy'd to Precipitate it.
For Gold distblv'd in Aqua Xegia, whether
you Precipitate it with Oyl of Tartar which
is an Mealy, or with Spirit ofUrine, or Sal
Armoniack which belongs to the family of

Volatile
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Volatile SiIts, will either way afford a
Yellow substance: though with stich anAcid
Liquor, as, I fay not Spirit of Salt, the Bo¬
dy that yields it, being upon the matter
an Ingredient of Aqua Regis but Oyl of
Vitriol it self, I did not find that I could
Precipitate the Metall out of the Solution^
pr destroy the Colour of it,though the same
Oyl of Vitriol would readily Precipitate
Silver dissolv'd in 4qua-fortis. And if you
dissolve pure Silver in Aquafortis, and
suffer it to shoot into Crystals, the deer
Solution of those made in fair Water, will
afford a very White Precipitates whether
it be made with an Alcaly, or an Acid Spi¬
rit, as that of Salt,whereas, which may seem
some what strange, with Spirit of Sal Ar-
moniack ( that I uf'd was made of Quick¬
lime ) I could obtain no such White Pre¬
cipitate ; that Volatile Spirit, nor ( as I
remember) that of Urine, scarce doing a:
hy more than striking down- a very small
quantity of Matter, which was neither
White nor Whitish , so that the remain-;
kg Liquor being fuffer'd to evaporate tilt
the superfluous Moisture was gone , the
greatest part of the Metalline Corpuscles
with the Saline ones that had imbib'd them*
concoagulated into Salt, as is usual in such
Solutions, wherein the Metal! has not been
icedpiiat&fc ¥ MXPM*
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EXPERIMENT Xtl.

OfKin to the last or fortieth Experiment
is another which I remember I have some¬
times shewn to Tirtuofi that were pleascl
not to dislike it. I took Spirit ofUrine made
by Fermentation, arid with a due proportion
of Copper brought into small parts, 1 ob-
tain'd a very lovely Azure Solution, and
when I saw the Colour was such as was

requisite, pouring into a clean Glass, about
a spoonful! of this tincted* Liquor, ( of
which I us'd to keep a Quantity by me, ) I
could by shaking into it some drops of
Strong Oyl of Vitriol, de prive it in a trice
of its Deep Colour, and make it look like
Common-water,

Annotation.

This Experiment brings into my mind this
Other, which oftentimes succeeds well e-
nough, though not quite so well as the for¬
mer ; Namely % that if into about a small
spoonful! of a Solution of good French
Verdigrease made in fair Water, I drop't
and shak'd some strong Spirit of Salt, or ra¬
ther deflegrrsd Aqua Fortif, the Greenness
of the Solution would be made in a trice al¬

most
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most totally to disappear,& the Liquor held
against the Light would scarce scenic other
than Gleer or Limpid,to any but an Atten¬
tive Bye, which is therefore remarkable z
because we know that Aqua-fonts corroding
Copper, which is it that gives the Colour
to Verdigrease, is wont to reduce it to A
Green BleW Solution. But if into the other
altogether or almost Colourless Liquor I
was speaking of, you drop a just quantity
either of Oyl of Tartar Or Spirit of Urine^
you shall find that aster the Ebullition is
£eas'd?the mixture will disclose a lively Co¬
lour, though somewhat differing from that
Which theSolution ofVerdigreafe had at fiklL

i
EXPERIMENT Xhlh

That the Colour (Pyropbilus) of a Body
may be chang'd by a Liquor which of it self
is of no Colour , provided it be Saline, we
have already thanTested by a multitude of
instances. Nor doth it seem fo strahge, be¬
cause Saline Particles swimming up and
down in Liquors, have been by many ob-
serv'd to be very operative in the Producti¬
on and change ofColours. But diver s of

v our Friends that are not acquainted with
Chyrtiical Operations have thought it very
strange that a White Body z and a Diry one

T % tod*
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too 3 should immediately acquire a rich
new Colour upon the bare affusion of [
Spring-Water destitute as wellofadventi- \
tious Salt as ofTincture. And yet ( Pyro-
philus) the way of producing such a change
of Colours may be easily enough lighted on
by those that are conversant in the-Solu¬
tions of Mercury. For we have try'd, that
though by Evaporating a Solution ofQuick-
Silver in Aqua-fortis , and abstracting the
Liquor till the remaining matter began to
be well 3 but not too strongly dryed , fair
Water pour'd on the remaining Calx made
it but somewhat Yellowish; yet when we
took good Quick-Silver, and three or sour
times its weight ofOyl ofVitriol, in cafe
we in a Glass Retort plac'd in Sand drew
off the Saline Menstruum from the Metal¬
line Liquor, till there rcmain'dadry Calx
at the bottome, though this Precipitate
were a Snow White Body, yet upon pour¬
ing on it a large quantity of fair Water,
we did almost in a moment perceive it to
pass from a Milky Colour to one of the
loveliest Light Yellows that ever we had
beheld. Nor is the Turbith Mineral, that
Chymists extol for its power to Salivate,
and for other v,ertues,ofa Colour much in-
feriour to this, though it be often made
with a differing proportion of the In¬

gredients,
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gradients , a more troublesome way. For
Beguims, who calls it Mercu-
rius precisitatus optimus9 takes T ^cK^Lib*
to one part of Quick-Silver, z'\Cap.yi z4
but two of Liquor3 and that is
Rectifi'd Oyl of Sulphur, which is (in Eng¬
land at least) far more scarce and dear than
Oyl ofVitriol; he also requires a previous
Digestion, two or three Cohobations, aud
frequent Ablutions with hot Distili'd Wa^
ter5- with other prescriptions, which though
they may conduce to the Goodness of the
Medicine, which is that he aims at, are
troublesome, and,our Tryals have inform'd
you unnecessary to the obtaining the Lemmon
Colour which he regards not. But though we
have very rarely seen either in Painters
Shops, or elsewhere a finer Yellow than
that which we have divers times this way
produc'd ( which is the more considerable,
because durable and pleasant Yellows are
very hard to be met with, as may appear by
the great use which Painters are for its Go-
lours fake fain to make of that pernicious
and heavy Mineral, Orpiment) yet I fear
our Yellow is too costly, to be like to be
imploy'd by Painters, unless about Choice
pieces ofWork, nor do I know bow well
it will agree with every Pigment,especially,
with Oyi'd Colours. And whether this

Y 3 Expetb
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Experiments though it have seem'd some¬
what strange to most we have shown it to,
be really of another Nature than those
wherein Saline Liquors are imploy'd, may,
as we formerly alip hinted, be so plausibly
doubted , that whether the Water pour'd
on the Calx, do barely by imbibing some
of its Saline parts alter its Colour by alte¬
ring its Texture, or whether by dissolving
the Concoagulated Salts, it does become a
Saline Menstruum , and, as fuch,work upon
the Mercury,I freely leave to you ( Pyropbi-

Jus) to consider. And that 1 may give you
some Assistance in your Enquiry, I will
not only tell you, that I have several times
with fair Water wash'd from this Calx x

good store of strongly tasted Corpuscles,
which by the abstraction of the Menstruum^
I could reduce into Salt 5 but I will also
fubjoyn an Experiment, which I devis'd, to
shew among othe r things, how much a real
and permanent Colour may be as it were
drawn forth by a Liquor that has neither
Colour, nor so much as Saline or other
Active parts, provided it can but bring the
parts of the Body it imbibes to convene in¬
to clusters disposed after the manner requi¬
site to the exhibiting of the emergent Co*
lour. The Experiment was this.

EXPE-



<3J7)
§ , ' • ' •■i'v.i ; ■ -v ' ' r -•> "

EXPERIM E NT XLIII.

We took good common Vitriol, and ha¬
ving beaten it to Powder, and put it into a
Crucible, we kept it melted in a gentle heat,
till by the Evaporation os some parts, and
the shuffling of the rest, it had quite lost its
former Colour, what remain'd we took
our, and found it to be a friable Calx, of a
ditty Gray. On this we pour d fair Water,
which it did not Colour Green or Blew,
but only feem'd to make a muddy mixture
with it, then stopping the Vial wherein the
Ingredients were put, we let it stand in a
quiet place for some dayes, and after many
hours the water having dissolv'd a good
part of the imperfectly calcin'd Body, the
Vitriolate Corpuscles fwiming to and fro in
the Liquor , had time Ey their opportune
Occursions to constitute many little Masses
ofVitriol, which gave the water they im¬
pregnated a fair Vitriolate Colour; and this
Liquor being pour'd off,tfce remaining dir¬
ty Powder did in process of time commu¬
nicate the like Colour, but not so deep, to
a second parcel of clcer Water that we
pour'd on it. But this Experiment Pyro-
philus is, (to give you that hint by the way)
of too Luciferous a Nature to be fit to be

Y 4 fully
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fully prosecuted, now that I am in haste ,

and willing to dispatch what remains . And
we have already said of it, as much as is re¬
quisite to our present purpose.

E XP E RIME NT XLIK

It may ( Pyrophilus) somewhat contri¬
bute towards the shewing how much some
Colours depend upon the less or greater
mixture, and (as it were,) Contemperation' of the Light with shades, to observe, how
that sometimes the number ofParticles, of
the fame Colour, receiv'd into the Pores of
a Liquor, or swiming up and down in it, do
seem much to vary the Colour of it. I could
here present you with particular instances
to show, how in many ( if not most) con¬
sistent Bodyes, if the Colour be not a Light
one, as White, Yellow, or the like, the
closeness of parts in the Pigments makes it
look Blackish, though when it is display'd
and laid on thinly, it will perhaps appear to
be either Blew, or Green, or Red. But the
Colours ofconsistent Pigments, not being
those which the Preamble of this Experi¬
ment has lead you to expect Examples in, I
shall take the instances I am now to give
you, rather from Liquors than Dry Bodyes.
If then" you put a little fair Wat a' into a
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deer andflender Vial, ( or rather into one
of those pipes of Glass, which we shall by
and by mention;) and let fall into it a few
drops ofa strong Decoction or infusion of
Cocbineely ot ( for want of that) of Brazil;
you may fee the tincted drops descend like
little Clouds into the Liquor ; through
whichjif, by {leaking the Vial, you diffuse
them , they will turn the water either of a
Pinck Colour, or liks that which is wont to
be made by the washing of raw flesh in fair
Water j by dropping a little more of the
Decoction, you may heighten the Colour
into a fine Red, almost like that which en¬
nobles Rubies j by continuing the affusion,
you may bring the Liquor to a kind of a
Crimson, and afterwards to a Dark and O
pacous Redness o, somewhat like that of
Clotted Blood. And in the passage of the
Liquor from one of these Colours to the o~
ther, you may observe, if you consider it at¬
tentively , divers other less noted Colours
belonging to Red, to which it is not casie to
give Names ; especially considering how
much the proportion of the Decoction tq
the fair Water,and the strength of that De¬
coction, toge ther with that of the trajected
Light and other Circumstances, may vary
the Phœnomena of this E xperiment. For
the convcnienter making wfeflbf, we use

instead
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nsteadof a Vial, any (lender Pipe of Glass
©fabout a foot or more in length, and about
the thickness of a mans little finger $ For,
if leaving one end of this Pipe open, you
Seal up the other Hermetically, ( or at least
stop it exquisitely with a Cork well fitted
to it, and over-laid with hard Sealing Wax
melted, and rubb'd upon it;) you shall have
a Glass, wherein may be observ'd the Va¬
riations of the Colours of Liquors much
better than in large Vials, and wherein Ex¬
periments of this Nature may be well made
with very small quantities of Liquor. And
if you please, you may in this Pipe produce
variety of Colours in the various parts of
the Liquor, and keep them fwimning upon
one another unmix d for a geod while. And
some have marveil'd to see, what variety of
Colours we have sometimes ( but 1 confess
rather by chance than skill ) produe'd in
those Glasses, by the bare infusion of Bra¬
zil, variously diluted with fair Water, and
alter'd by the Infusion ofseveral Chymical
Spirits and other Saline Liquors devoid
themselves of Colour, and when the whole
Liquor is redue'd to an Uniform degree of
Colour, 1 have taken pleasure to make that
very Liquor icem to be of Colours gradu¬
ally differing, by filling with it Glasses ofa
Conical figure, (whether the Glass have
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its basis in the ordinary position, or tnrn'd
upwards.) And yet you need not Glasses
of an extraordinary shape to see an instance
of what the vari'd mixture of Light ana
Shadow can do in the diversifying of the
Colour. For if you take but a large round
Vial, with a somewhat long and slender

, and Biling it with our Red Infusion
of Brazil, hold it against the Light,vou will
discern a notable Disparity betwixt the Co¬
lour of that part of the Liquor which is in
the Body of the Vial, and that which is
more pervious to the Light in the Neck.
Nay, I remember, that 1 once had a Glass
and a Blew Liquor ( consisting chiefly ( or
only, ifmy memory deceive me not,) of a
certain Solution of Verdigreafe ) so fitted
for my purpose, that though in other Glasses
the Experiment would not succeed, yet
when that particular Glass was filfd with
that Solution, in the Body of the Vial it ap¬
peared of a Lovely Blew, and in the neck,
( where the Light did more dilute the Co¬
lour,) ofa manifest Green ; and though!
suspected there might be some latent Yel¬
lowness in the substance of the neck of the
Glass, which might with the Blew com¬
pose that Green, yet was i not satisfied
my self with my Conjecture, but the thing
seem'dodd to me, as well as to divers curi¬

ous'
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oils persons to whom it was shown. And!
lately had a Broad, piece of Glass, which
being look'd on against the Light seem'd
cleer enough, and held from the Light ap*
pear'd very lightly discolours , and vet it
was a piece knock'd off from a great lump
of Glass, to which if we rejoyn'd it, where
it had been broken off, the whole Mass was
as green as Grafs. And I have several times
us'd Bottles and stopples that were both
made ( as those, I had them from afsur'd
me) of the very same Metall, and yet whilst
the bottle appear'd but inclining towards a
Green, the Stopple ( by teason of its great
thickness) was ofso deep a Colour that you
would hardly believe they could possibly
be made of the fame materials. But to satis-
fie some Ingenious Men, on another occa¬
sion , I provided my self of a flat Glass
( which I yet have by me,) with which if I
look against the Light with the Broad side
obverted to the Eye, it appeares like a good
ordinary window Glass; but if I turn the
Edge or it to thy Eye, and place my Eye in
a convenient posture in reference to the
Light, it may contend for deepness ofCo¬
lour with an Emerald. A nd this Greenness
puts me in mind of a certain thickifh, but
not consistent Pigment I have sometimes
made, and call snow-you when you please,

which
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which being dropp'd on a piece ofWhite
Paper appears, where any quantity of it is
fallen, of a somewhat Crimsdn Colour,
but being with ones finger spread thinly on
the Paper does presently exhibit a fair
Green, which seems to proceed only from
its disclosing its Colour upon the Extenua¬
tion of its Depth into Superficies, if the
change be not somewhat help'd by the Co¬
lours degenerating upon one or other ofthe
Accounts formerly mention'd. Let me add*
that having made divers Tryals with that
Blew substance, which in Painters Shops is
call'd Litmase, we have sometimes taken
Pleasure to observe, that being distblv'd in
a due proportion offair Water, the Solu¬
tion either oppos'd to the Light,or dropp'd
upon White paper, did appear of a deepColour betwixt Crimson and Purple; and
yet that being spread very thin on the Paper

'"and suffer9dto dry on there, the Paper was
wont to appear Stain'd of a Fine Blew.
And to fatisfie my felfe, that the diversity
came not from the Paper, which one might
suspect capable ofinbibing the Liquor, and
altering the Colour, 1 made the Tryal up¬
on a fiat piece of purely White Glafi'd

i Earth, ( which I sometimes make use ofa-
bout Experiments of Colours ) with an
Event not unlike the former.
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And now I speak of LitmajT, I will add;

that having this very day taken a piece of
it) that I had kept by me these several years;
to make Tryals about Colours, and having
let fall a few drops of the strong Infusion of
it in fair water, into a sine Crystal Glass,
shap'd like an inverted Cone, and almost
full of fair Wacer, ! had now ( as former¬
ly ) the pleasure to see, and to show other*;
how these few tincted drops variously dis¬
persing themselves through the Limpid
Water, exhibited divers Colours, or va¬
rieties of Purple and Crimson. And when
the Corpuscles of the Pigment feem'd to
have equally diffufd themselves through
the whole Liquor, I then by putting two
or three drops of Spirit ofSalt, first made art
odd change in the Colour of the Liquor,
as well as a visible commotion among its
small parts, and in a short time chang'd it
wholly into a very Glorious Yellow, like
that of a Topaz. After which if I let fall a
few drops of the strong and heavy Solution
ofPot-ashes, whose weight would quickly
carry it to the (harp bottome of the Glass;
there would soon appear four very pleasant
and distinct Colburs 5 Namely, a Bright,
but Dilute Colour at the picked bottome
of the Glass; a Purple, a little higher; a
deep and glorious Crimson* ( which Grim-

fort
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son feem'd to terminate the operation of the
Salt upward ) in the confines betwixt the
Purple and the Yellow; and an Excellent
Yellow , the fame that before enobled the
whole Liquor j reaching from thence to the
top of the Glass. And if I pleas'd to pour
very gently a little Spirit of Sal Armoniack,
upon the upper part of this Yellow , there
would also be a Purple or a Crimson, or
both, generated there, so that the unalter'd
part of the Yellow Liquor appear'd in¬
tercepted betwixt the two Neighbouring
Colours.

My scope in this 3d. Experiment ( Py-
rophilw ) is manifold , as first to invite you
to be wary in judging of the Colour ofLi¬
quors in such Glasses as are therein recom¬
mended to you, and consequently as much,
if not more,when you irnploy other, Glasses.
Secondly, That you may not think ir
strange, that I often content my self to rub
Upon a piece of White paper, the Juice of
Bodies I would examine, since not onely I
could not easily procure a sufficient Quan¬
tity of the juices of divers of them ; but in
several Cafes the Tryals of the quantities
of such Juices in Glasses would makw us
more lyable to mistakes, than the way that
is those cases I have made use of. Thirdly,
I hope you will by these and divers other

particulars
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particulars deltver'd in this Treatise, beea-
iily indue'd to think that J may have set
down many Phœnomenn very faithfully^
and just as they appear'd to me, and yet by
reason of some unheeded circumstance m

othe conditions of the matter, and in the de¬
gree of Light, or the manner of trying the
Experiment, you may find some things to
vary from the delations I make of them.
Lastly, I design d to give you an opportu¬
nity to free your self from the amazement
which possesses most Men, at the Tricks of
those Mountebancks that are commonly
call'd Water-drinkers. For though not on¬
ly the vulgar, but ev'n many persons that
are far above that Rank, have so much ad-
mir'd to fee, a man after having drunk a
great deal offair water, to spurt it out again
in the form ofClaretWine,Sack,and Milk,
that they have suspected the intervening of
Magick, or some forbidden means to effect
what they conceived above the power of
Art; yet having once by chance had occa¬
sion to oblige a Wanderer that made pro¬
fession of that and other Jugling Tricks, I
was easily cdnfirm'd by his Ingenious con¬
fession to me, That this so much Admirkf
Art, indeed consisted rather in a fewTricks,
than in any great Skill, in altering the Na¬
ture and Cclours ofthings. And I M easy
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to be perswaded, that there may be a great
deal ofTruth in a little Pamphlet Printed
divers years ago in English, wherein the
Author undertakes to discover, and that (if
I mistake not) by the confession of some of
the Complices themselves, That a famous
Water-drinker then much Admir'diii Eng¬
land , perform*d his pretended Transmuta¬
tions ofLiquors by the help of two or three
inconsiderable preparations and mixtures
of not unobvious Liquors, arid chiefly of
an Infusion of Brazil variously diluted and
made Pale or Yellowish, ( and otherwise
akc-r'd) with Vinegar, the rest of their work
being perform °d by the shape of the Glasses,
by Craft and Legerdcmane. And for my
part, that which I marvel at in this business,
is, the Drinkers being able to take down fq
much Water, and spoilt it out with that
yiolencejthough Customeand a Vomit sear
sonably taken before hand, may in some of
them much facilitate the yvork. But as for
the changes made in the Liquors^they were
but few and flight in comparison of those,
that the being conversant in Chymical Ex¬
periments , and dextrous in apply ing them
to the Transmuting of Colours, may easily
enough enable a man to make, as ev'n what
has been iteyfiy deliver'd in thisj and the
foregoing .pjfpgrinknt; especially if we add

- ]-■" K fe
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to It the things contained in the XX, the
XXXIX and the XL. Experiments, may
perhaps have already perswaded You.

: huZ 13VC--, A: I !'■■■'' : M: ;
EX PER IME NX X L V.

You may. I presume { Pyrophilus) have
taken notice, that in this whole Treatise, I
purposely decline ( as far as I well can ) the
mentioning of Elaborate Chymical Expe¬
riments, for fear of frighting you by their
tedioufness and difficulty 5 but yet in confir¬
mation of what I have been newly telling
you about the possibility of Varying the
Colours of Liquors,better than the Water-
drinkers are wont to do, I shall add, that
Helmont used to make a preparation of
Steel, which a very Ingenious Chymist, his
Sons Friend, whom you know, sometimes
employes for a fucccdaneum to the Spaw-
waters,by Diluting this Efientia Martif Li¬
quida ( as he calls it) with a due propor¬
tion of Water. Now that for which I
mention to you this preparation, (which as
he communicated to me , I know he will
not refuse to Pyrophilus ) is this,that though
the Liquor ( as I can she# you when you
please) be almost of the Cblour ofa Ger¬
man (not an Oriental ) Amethyst,, and
consequently remote enough from Green y

yet
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yet a Very Few drops being let fall into a
Large proportion of good Rhenish, or ( in
Want of that) White Wine (which yet do's
not quite so well ) immediately turn'd the
Liquor into a lovely Green, as 1 have not
witholit delight shown several curious Per¬
sons. By which' Phenomenon you maylearn, among other things, how requisiteit is in Experiments about the changes ofColours heedfully to mind-the Circumstan¬
ces of them 5 for Water Will ndt, as I have
purposely try'd, coricurr to the* productionI of any such Green, hor did It give that Go-( lour to moderate Spirit of W ine. WhereinE I purposely dissoiv'd it, and Wine it self is
a Liquor that few would suspect of beingsable to work suddenly any such change in
a Metalline preparation of this Nature, and
to fat is fie my self that this new Colour
proceeds rather horn the peculiar Texture
of the Wine, than from any greater Acidi¬
ty, that Rhenish or White-wine ( for that
may not absurdly be suspected) has in corn-
parifon of Water y I purposely sharpen'dthe Solution of this Essence in fair Water,| with a good quantity of Spirit of Salt , hot-
With'f|ahding Which, the mixture dtqiiir'dho Greenness, And to vary the Experi¬
ment alittle, I try'd, that if into d Glasses
RleftistiWitie made Green by this Essence,

li 1
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I dropp'd an Alcalizate Solution^ or Uri-
nous Spirit3theWine would presently grow S

Turbid 3 and os an odd Dirty Colour; But s
is instead of dissolving the Essence in Wine,
I dissolved it in fair Water sharpen'd per¬
haps with a little Spirit of Salt, then either
theUrinious Spirit of Sal Armoniack 5 or
the Solution of the fix'd Salt of Pot-allies
would immediately turn it ofa Yellowish
Colour 5 the fix'd or Unnous Salt Precipi¬
tating the Vitriolate substance contain d in
the Essence. But here I must not forget to
take notice of a circumstance that deserves
to be compar'd with some part of the fore¬
going Experiment) for whereas our Essence
imparts a Greenness to Wine,
but not to Water, the Industri- Libr.
ous Glaus Worm'ms in his late Cap< ZW,
Museum tells us of a rare kind
of Turn-Sole which he calls Bezetta Ruhru
given him by an Apothecary that knew not
how it was made , whose lovely Redness
would be easily communicated to Water,
ifit were immerfd in itjbut scarce toWine,
and not at all to Spirit ofWine > in which
last circumstance it agrees with what I late- j
ly told, you of our Essence, riotwithstand- ^
ing their disagreement in other particulars, [

MXPE*
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EXPERIMENT XEVl.
| - '

We have often taken notice, as ofa re¬
markable thing, that Metalls as they appear
to tfte Eye, before they come to be farther
alter'd by other Bodyes, do exhibit Co¬
lours very different from those which the
Fire and ^ieMenstruum^either apart,or both
together , do produce in them; especially

i considering that these Metalline Bodyes are
after all these disguises reducible not only to
their former Metalline Consistence and o-

j ther more radical properties, but to their
i Colour too, as if Nature had given divers

Metalls to each of them a double Colour,
an Externals and an Internal; But though

| upon a more attentive Consideration of this
| difference ofColours, it seem'd propable to

me, that divers ( for I fay not all) ofthole
Colours which we have just now call'd In¬
ternals are-rather produe'dby the Coalition
of Metalline Particles with those of the
Salts, or other Bodyes employ'd to work
on them , than by the bare alteration of the
parts of the Metalls themselves: and though
therefore we may call the obvious Colours,

y Natural or Common, &: the others A d ven-
titious,yet because such changes of Colours,
from whatsoever cause they be refolv'd to

Z Z proceed
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proceed maybe properly enough taken in
to illustrate pur present Subject, we shall
not scruple to take notice os some of them, ^
especially because there are among them
sugh as are produc'd without the interven-
v.ention of SalmeMenftruums .Q£ the Adven¬
titious Colours of Metalline Bodies the
Chief forts seem to be these three. The Erst,
such Colours as are produc'd without other
Additaments by the Action, of the sire upon
Metalls. The next fbch as emerge from the
Coalition ofMetalline Particles with those
of some Memhtium imploy'd to Corrode
a Metal! or Precipitate it; And the Iast,Thc JColours afforded by Metalline Bodyes ebl
ther Colliquatcd-withor otherwise Pene- ^
crating into, other Bodies,especially fusible
ones. But these ( Pyrophilus,) are only as
S told you, the Chief forts of the adventi¬
tious Colours ofMetalls, for there may o-
thers belong to them, of which I shall here¬
after have occasion to take notice of some,
and of which also there possibly may be
others that I never took notice of.
And to begin with the first fort of C olours,
as well enough known to Chymists, that
Tin being Calcin'd by sire alone is wont to
afford a White Calx, and Lead Calcin'd
by fire alofie affords that most Common
Red-Powder we call Minium: Copper al-

'so
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so Caldn'd perfe, by a long or violent fire,
is wont to yield (as far as 1 have had occa-

» sion to take notice of it) a very Dark or
Blackish Powder; That iron likewise may
by the Action of Reverberated flames be
turn'd into a Colour almost like that of
Saffron, may be easily deduc'd from the
Preparation ofthat Powder, whichby rea¬
son of its Colour and oftheMetall *tis made
of is by Ghymists call'd, Crocus Martis per
fe. And that Mercury made by the stress
of Fire, may be turn'd into a Red Powder,
which Chymists call Precipitate per fe, I
elsewhere more particularly declare.

Annotation /.

It is not unworthy the Admonishing you,
( Pyrophilus, ) and it agrees very well with
our Conjectures about the dependence of
the change ofa Body's Colour upon that of
its Texture, that the fame Metallmayby
the successive operation of the fire receive
divers Adventitious Colours, as is evident
in Lead, which before it come to so deep a
Colour as that ofMinitim,may pass through
divers others.

Annotation
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Annotation IK

Mot only the Calces, but the Glasses of
fv1etalls3 V itrify'd perfe, may be ofColours
differing from the Natural or Obvious Co¬
lour of the Metall; as I have obferv'd in the
Glass of Lead, made by long exposing
Crude Lead to a violent fire, and what I
have obferv'd about the Glass or Slagg of
Copper., ( ofwhich I can show you some
of an odd kind of Texture., )may be else¬
where more conveniently related. I have
likewise seen a piece of very Dark Glass,
which an Ingenious Artificer that show'd it
me proseff'd himself to have made of Silver
alone by an extreme Fiolence ( which seems
so be no more than is needful!) of the sire.

Annotation Ut.

Minerals also by the Action of the Fire
may be brought to afford Colours very
differing from their own, as I not long since
noted to you about the variously Colour5d
Flowers ofAntimony ,to which we may add
the Whitish Grey-Colour of its Calx, and
the Yellow or Reddish Colour of the Glass,
where into that Calx may be fiux'd.

And I remember, that I elsewhere told
you
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you,that Vitriol Calein'd with a very gentle
heat, and afterwards with higher and high¬
er degrees of it, may be made to pass
through several Colours before it descends
to a Dark Purplish Colour, whereto a
strong fire is wont at length to reduce it.
But to insist on the Colours produe'd by the
Operation of fire upon several Minerals
would take up farr more time than I have
now to spare.

EXPERIMENT XL VII.

The Adventitious Colours produe'd up-
onMetalls, or rather with them, by Saline
Liquors, are many of them so weU known
to Chymists, that 1 would not here men¬
tion them, but that besides a not un-need-
ed Testimony, I can add something of my
own, to what I shall repeat about them,
and divers Experiments which are familiar
to Chymists, are as yet unknown to the
greatest part of Ingenious Men.

That Gold dissolv'd in AquaRegia en¬
nobles the Menstruum with its own Colour,
is a thing that you cannot (Pyrophilus,) but
have often seen. The Solutions of Mercu¬
ry in Aqua-fort is are not generally taken
notice of, to give anymotable Tincture to
the Menstruum ; but sometimes when-the

Liquor
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Liquor first falls upon the Quick Silver, I I
have obferv'd a very remarkable, tfibugh
not durable, Greenness, or Blewnefstobe t

produc'd, which is a Phenomenon not un¬
fit for you to consider, though I have not
now the leisure to discourse upon it. Tin
Corroded by Aqua-fortis till the Menstru¬
um will work no farther on it, becomes ex¬
ceeding White, but as we elsewhere note,
does very easily of it self acquire the con¬
sistence z not ofa Metalline Calx, but ofa
Coagulated matter,which we have obferv'd
with pleasure to look so like, either to
curdled Milk, or curdled Whites of Eggs,
that a person unacquainted with such Solu¬
tions may easily be mistaken in it. But when
I purposely prepar'd a Menstruum that
would dissolve it as fMqua-fortis dissolves
Silver,and not barely Corrode it,and quick¬
ly let it fall again, I remember not that I
took notice ofany particular Colour in the
Solution, as if the more Whitish Metalls
did not much Tinge their Menjtruums,
though the conspicuously Colour'd Metalls
Jis Gold,and Copper,do. For Lead diffolvd
in Spirit ofVinegar or Aqua-fortu gives a
Solution deer enough,and if the Menstruum
be abstracted appears either Diaphanous or
White. Of the Colour of Iron we have
elsewhere said something: And 'tis worth

noting,
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npting, that? though if that Metall be dis-
splv'd in oyl of Vitriol diluted-with water,
it affords a Salt or Magisttry so like 111 co¬
lour, as well as some other Qualities, to
other green Vitriol, that Chymists do nor
improperly call it Vitriolurn Mart is ; yet I
h^ve purposely try'd, that. By changing the
Menstruum, and pouring upon the filings
of Steel, instead of oyl of Vitriol, Aqua.
Fortis( whereof as I remember, I us'd 4
parts to one ,of the Metall) I obtain'd not
a Green, but a Saffron Colour Solution ;
or rather a thick Liquor of a deep bu t yel¬
lowish Red. Common Silver, such as is tp
be met with in Coines, being difsolv'd in
Aqua fort is .j yields a Solution tincted like
that of Copper, which is not to be won-
dred at, because in the coining of Silvers
they are wont ( as we elsewhere particular¬
ly inform you ) to give it an Allay of Cop¬
per, and that which is sold in shops for re¬
fined silver, is- not (so far as we have tryed)
so perfectly free from that ignobler Metall,,
but that a Solution of I t in Aquafortis^ will
give a Venereal Tincture to the Menstru¬
um. Rut we could not observe upon the
solution of some Silver, which was perfect¬
ly resin'd, (such as some that we have,
from which 8 or 10 times its weight .of
Lead has been blown off) that thq Men¬

struum
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§frmm though held against the Light in a
Crystal Vial did manifestly disclose any
Tincture, only it seernd sometimes not to
be quite destitute of a little, but very faint
Blewishness.

But here I must take notice, that of all
the Metalls, there is not any which doth so
easily and constantly disclose its unobvious
colour as Copper doth. For not only in
acid Menflruums as Aqua Fort is and Spirit
ofVinegar, it gives a Blewish green solu¬
tion, but if it be almost any way corroded,
it appears ofone of those two colours, as may
be observ'd in Verdigreese made several
wayes, in that odd preparation of Venm^
which we elsewhere teach you to make
with Sublimate, and in the common Vitri¬
ols ofVenvu delivered By Chymists; and so
constant is the disposition of Copper, not¬
withstanding the disguise Artists put upon
it, to disclose the colour we have been men¬
tioning, that we have by forcing it up with
Sal Armoniack obtain'd a Sublimate of a

Blewish Colour. Nay a famous Spagyrist
affirms, that the very Mercury of it is green,
but till he teach us an intelligible way of
making such a Mercury, we must content
our selves to inform you, that we have had
a Cupreous Body, that was Precipitated
out ofa disttll'd Liquor, that leem'd to be
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the Sulphur of Vem, and seem'd even
when flaming, of a Greenish Colour. And
indeed Copper is a MetalLso easily wrought
upon by Liquors of several kinds, that I
should tell you, I know not any Mineral,
that will concurr to the production of such
a variety of Colours as Copper distblv'd in
several Menfruums, as Spirit of Vinegar,
^4qua fortify -Aqua Regis, Spirit of Nitre,
of Urine, of Soot, Oyls of several kinds,
and I know not how many other Liquors,
if the variety of somewhat differing colours -

(that Copper will be made to assume, as
it is wrought upon by several Liquors)

i where not comprehended within the Li¬
mits of Greenish Blew, or Blewisti
Green.

And yet I must advertise you ( Pyrophi-
lus) that being desirous to try if I could
hot make with crude Copper a Green Solu¬
tion without the Blewishnefs that is wont

to accompany its Vulgar Solutions, I be¬
thought my selfof using two Me^firuums,
which I had not known imploy'd to work
on this Metall,and which I had certain Rea-
Ions to make Tryal of, as I successfully
did. The One of these Liquors ( if I much
misremember not) was Spirit of Sugar
distill'd in a Retort, which must be warily

- done, ( if you will avoid breaking your
. glasses)
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'glasses) and the other, Oyl of Spirit oF Tur¬
pentine,which affords a fine Green Solution
that is useful to me on several occasions.
And yet to shew that the adventitious co¬
lour may rcsfukf well from the true and
permanent Goppef it self, as the Salts
wherewith his corroded, 1 thai 1 add, that
if you take a piece of good Dantzick Cop-
peris, or any other Vitriol wherein Vemii
is predominant, and having moistened it ifi
your Mouth, or; vyith fair water, rubb it
upon a whertestknife, or any other bright
piece of Steel or Iron, it will ( as we havO
Formerly'told you)presently staiii the Steel
with a Reddish colour, like that of Copper,
the reason of which , wc must not now stay
to inquire.

Annotation /.

3 T presume you may have take if notice
( Py?i)philus } ■ that I have borrowed sOnie
Of the Instances mention'd in this 47 th'
Experiment, From the Laboratories ofCHy-
mists, and because in some ( though very
few ) other passages of this Essay, I have
likewise made use of BkperiniaUts men¬
tioned also by sbme SpagyHcaPWriters^ I
think itnot atfsiss to feprefeht td ydssori thls
Occasion Once for all* feme things besides
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thole which I intimated in the præamble,of this present Experiment; For besides*that 'tis very allowable for a Writer- to

repeat an Experiment which he invented
not, in cafe he improve it; And besides
that many Experiments familiar to Chy-mists are unknown to the generality ofLearned Men, who either never read Chy-mtcal processes, or never understood their
meaning, or neverdurst believe them; be*
sides these things* I fay, I shall represent*That, as to the few Experiments I have
borrowed from the Ohymists, if they be
very Vulgar, 'twould perhaps be difficult t©
ascribe each of them its own Author, and'tis more than the generality of Chymiststhemselves can do: and if they be not of
very known and familiar practise amongthem, unless the Authors wherein I found
them had given me caule to believe, them¬
selves had try'd them, I know not why I
might not set them down, as a part of thefbmoment of Colours which I- present
you; Many things, unanimously enoughdelivered as tnatteb of fact by (licnow not
how many ChymwaH Writers) being not
tq bcrely'd on, upon the single Authorityof such Authors-: Bdr Instance,; as some
Spagyirists deliver s perhaps amongst fete*ral deceitful proccifes) tha t Sactamm Sa-
V\'A'

. " turni
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furni with Spirit of Turpentine will afford
a Balsom, so Beguinw and many more cell
us, that the fame Concrete ( Saccarum Sa*
turni) will yield an incomparably fragrant
Spirit, and a pretty Quantity of two seve¬
ral Oyles, and yet since many have com-
plain'd, as well as I have done, that they
could find no such odoriferous^ but rather
an ill-fenced Liquor, and scarce any oyl in
their Distillation of that sweet Vitriol, a
wary person would as little buildany thing j
on what they say of the former Experi¬
ment, as upon what they avert of the laterj
and therefore I scrupled not to mention this
Red Baliom of which- 1 have not seen any$
( but what I made ) among my other Ex¬
periments about redness;

;Anmt. 1 /.

We have sometimes had the Curiosity
to try what Colours Minerals, as Tin-
glass, Antimony, Spelter, &c: would yield
in several Menftrmms^iior have we-for-
born to tty the Colours of Stones, of which
that famous one, ( which Helmut calls
Paracelsus Ludw) though, it be digg'd
out of the Earth and seem a true stone, has
afforded in Menftruums capable to dissolve
so solid a stone, sometimes a Yellowish*
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sometimes a Red solution of fcpth which I
can show you. But though I have from
Minerals obtain'd with several Menftruums
very differing Colours, and, some such as
perhaps you would be furpriz'd to fee
drawn from such Bodies: yet I must now
pals by the'particularsjbeing desirous to put
kn End to this Treatisej before I put an end
to your Patiente and my own.

Annotation HI,

And yet before X pass to the next Ex¬
periment, I must put you in mind, that the
Colours of Metals may in many cafes be
further alter'd by imploying, either preci¬
pitating Salts, or other convenient Substafo
ces to act upon their Solutions., Of this
you may remember, that X have given you
several Instances already^ to which may be
added such as these. That if Quicksilver
be diffplv'd in A^ia fortis, and Præcipita-
ted out of the Solution, either with water

impregnated with Sea fait, or with the spi¬
rit of that Concrete, it falls to the Bottom
ih the form of a white powder, whereas if
it be Precipitated with an Alcafy, it will
afford a Yellowish pr tawny powder, and
ifthere be iio Precipitation made, and the

be drawn off with a convenient
"

A i ffrei
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fire, the corroded Mercury will remain in
the Bottom ; in the form of a substance
that may be made to appear of differing
Colours by differing degrees of Heat; As
I remember that lately having pUrpofely ab¬
stracted ^qua fortis from tome Quicksil®
ver that we had dissolv'd in it, lo that there
remain'd a white Gz/x, exposing that to
several degrees of Fire, and afterwards to a
naked one, we obtain'd some new Colours,
and at length the greatest part of the Calx
lying at the Bottome of the Vial? and being
brought partly to a Deep Yellow, and part¬
ly to a Red Colour, the rest appear d ele¬
vated to the upper part and neck of the Vi¬
al, some in the form ofa Reddish, and some
of an Ash-Colour Sublimate. But of the
differing Colours which by differing Wayes
and working of Quick Silver with Fire,and
Saline Bodies, may be produc'd in Precipi¬
tates, 1 may elsewhere have occasion to
take further notice. I also told you not
long since, that ifyou corrode Quick-silver
with Oyl of Vitriol instead of Aqua-fortis,
and abstract the Menfiruum, there will re-

* main a W hite Calx which By the Affusion
of Fair Water presently turns into a Com¬
mon Colour. And ev*n the Succeddneum to
a Meœjtruum may sometimes serve the turn
to change the Colours ofa Metal. The love-

ly
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iy Red which Painters call Vcrniillioii , is
made of Mercury , which is of the Colour

I of Silver, and ofBrimstone which is of Kin
to that of Gold z Sublim'd up together in a
certain proportion , as is vulgarly known
to Spagyrists.

EXPERIMENT XLXIlL
U

| The third chief fort of the Adventitious
> Colours of Metals^ is, that which is pro-

duc'd by associating them ( especially when
Calcin'd ) with other fusible Bodies, and

j Principally Venice, and other fine Glass
\ devoid of Colour,

I have^ formerly given you an Zxachple,
| whereby it may appear, that a Metal may

impart tb Glass a Colour much differing
from its own, when I told you, how with
Silver, I had given Glass a lovely Goldeii
Colour. And I shall now add,that 1 havb
Learn'd from one of the Chief Artificers
that fells Painted Glass, that those of his
Trade Colour it Yellow with a prepara¬
tion of the Calx of Silver. Though having

i lately had occasion among other Tryals to
mingle a few grains of Shell-silver (such as

V is imploy'd with the Pensil and Pen ) with i
\ tpnvenient proportion of povvder'd Cry¬

stal Glassy having kept them two or three
Aa i . hbiits"
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hours in fusion , I was surpriz'd to find the
Golliquated Mass to appear upon breaking
the Crucible of a lovely Saphirine Blew,
which.made me suspect my Servant might
have brought me a wrong Crucible, but he
constantly affirm'd it to be the same where¬
in the Silver was put, and considerable Cir->
cumstances countenanc'd his Assertion , so
that till I have opportunity to make farther
Tryal,! cannot but suspect, either that Silver,
which is not ( which is not very probable)
brought to a perfect Fusion and Colliqua-
tion with Glass.,may impart to it other Co¬
lours than when Neal'd upon it, or else
( which is less unlikely ) that though Silver
Beaters usually chuse the finest Coyn they
can get, as that which is most extensive un¬
der the Hammer, yet the Silver-leaves of
which this Shel-silver was made, might re¬
tain so much Copper as to enable it to give
the predominant Tincture to the Glass.

For, I must proceed to tell you ( Pyiro-
philus) as another instance of the Adventi¬
tious Colours of Metals, that which is
something strange, Namely, That though
Copper falcin'd per fe affords but a Dark
and basely Colour'd Calx, yet the Glass-
men do with it, as themselves inform me,
Tinge their Glass green a And I remember,
that when once we took some crude Cop-

P<^
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per j and by frequent Igintion qrn nching it
ill Water had redpc'd it to a Dark and 111-
colours Powder, and afterwards kept it in
Fusion in about a 100. times its weight of
sine Glass, we had3 though not a Green, yet
a Blew coloufd Mass, which would per--,
haps have been Green, ifWe had hit right
upon the Proportion of the Materials, and
the Degree of Fire,and the Time wherein it
ought to be kept in Fusion, so plentifully
does that Metal abound in a Venerial Tin¬
cture z as Artists call it, and in so many
wayes does it disclose that Richness. But
though Copper do as we have said give
somewhat near the like Colour to Glass ,

which it does to siqua-fortis, yet it teems
worth inquiry, whether thole new Colours
which Mineral Bodies disclose in melted
Glass, proceed from the Coalition of the
Corpuscles of the Mineral with the Parti¬
cles of the Glass as such, or from the Action
(excited or actuated by fire) os the Alca-
lizate Salt ( which is a main Ingredient ot
Glass,) upon the Mirteral Pody. or from
the concurrence of both these Causes,or else
from any other. But to return to that which
we were saying, we may observe that Putty
made by calcining together a proportion of
Tin and Lead, as it is it self a W hire CaJx%
so does it turn the Pitta di Cry[Ial o ( as the

A a 3 Glass-
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Glafsmen call the matter of the Purer fort
of Glass, wherewith it is Colliquated into
a White Mass , which if it be opacous e-
liough is employed 3as we elsewhere declare,
for White Amel. But of the Colours which
the other Metals may be" made to produce
in Colourless Glass, and other Vitrifiable
Bodies, that have native Colours of their
own 5 I must leave you to inform your self
Upon Tryal > or at least must forbear to do
it till another time, considering how many
Annotations are to follow, upon what has
in this and the two former Experiments
been said already.

Annotation I,

When the Materials ofGlass being mel¬
ted with Calcin'd Tin? have compos'd a
Mass llndiaphanous, and White,thisWhite
Amel is as it were the Basis of all those fine
Concretes that Goldsmiths and several Ar¬
tificers imploy in the curious Art of Ena¬
melling. For this White and Fusible fob-
stance will receive into it self, without spoy-
ling them, the Colours ofdivers other Mi¬
neral substances, which like it will indure
the fire. ;

Amp-
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Annotation //.
I . ^ . .. ^^ ,. . . .

So that as by the present ( XLVIII.) Ex«
periment it appears, that divers Minerals
will impart to fusible Masses,Colours diffe¬
ring from their own ; so by the making and
compounding ofAmels, it may appear, that
divers Bodies will both retain their Colour
in the fire, and impart the fame to some o-
thers wherewith they were yitrifi'd, and in
such Tryals as that mentions in the 17. Ex¬
periment, where J told you, that ev'n in A-
me|sa Blew and Yellpw will compound a
Green. 'Tis pretty to behold,not only that
some Colours are of so fix'd a Nature,as to
be capable of mixture without receiving a-
ny detriment by the sire, that do's so easily
destroy or spoyl those of other Bodies 5 but
Mineral Pigments may be mingled by fire
little less regularly and successfully, than in
ordinary Dyeing Fates, the vulgar Colours
are wont to be mingled by the help of
Water.

Annotation III.

v 5Tis not only Metalline, but other Mine¬
ral Bodies, that may be imploy'd, to give
Tinctures unto Glass ( and 'tis worth noting

Aa 4 \ how
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how small a quantity of some Mineral sub-
stances, will Tinge a Comparatively vast
proportion of Glass,and we have sometimes
attempted to Colour Glass, ev n with Pre¬
cious Htones,and had cause to think the
periment not cast away. And 'tis known by
them that have look'd into the Art of Glass,
that the Artificers use to tinge their Glass
Blew, with thafoDark Mineral Zaffora,
(some of my Tryals on which I elsewhere
acquaint you ) which some would have to
be a Mineral Earth, others a Stone, and ou¬
tliers neither the one, nor the other, but
which is confessedly ofa Dark, but not a

Mew Colour, though it be not agreed of
what particular Colour it is. 'Tis likewise
though a familiar yet a remarkable practise
among those that Deal in the making os
Glass, to imploy (as some of themselves
have inform'd me) what they call Man-
ganess, and some Authors call Magmsia (of
which I make particular mention m ano¬
ther Treatise) to exhibit in Glass not only
other Colours than its 6Wn, ( which is so
like in Darkness or Blackishness to the
Load-stone, that Tis given by Mineralists,
for one of the Reasons of its Latine Name )
but Colours differing from' one another.
For though they use it? ( which is somewhat
strange) to Clarifye their Glass, and free
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D from: that Blewisti Gteenisti Colour,
Which else it would too often be subject to,
Jet they also imploy it in certain proporti¬
ons to tinge their Glass borh with a Red
colOhf, and with a Purpli& or Murry, and
putting in a greater Quantify., they also
make with it that deep obscure Glass which
is Wont to pass for Black, which agrees
very well withj, aud way serve to confirm
what we noted near the beginning of the
44th Experiment, of the seeming Black*
pess of those Bodies that are overcharg'd ?
with the Corpuscles of such Colours, as
Red, or Blew, or Green, Kcc. And as by
several Metals and other Minerals we

can give various Colours to Glass, so on
the Other side,By the differing Colours that
Mineral Oafs, Of other Miiieral Povvdcri
being melted with Glass disclose in it3 a
good Conjecture may be oftentimes made
of theMetall or known Mineral3 that the
Oar propos'd, either holds3 or is most of
kin to. And this easie way of examining
Oars, may be in some cases of good use,
and is not ill deliver d by Glauber, to whom
I shall at present refer you3 for a more
particular account os it: unless your Cu¬
riosity command also what I have observe!
about these matters; only I must here ad¬
vertise you, that great circumspection is
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requisite to keep this way from proving
fallacious, upon the account of the variati¬
ons of Colour that may be produc'd by
the differing proportions that may be us'd
betwixt theGar and the Glass, by the Rich¬
ness or Poorness of the Oar it sdf, by the
Degree of Fire, and ( especially) by the
Length of Time, during which the matter
is kept in fusion; as you will easily ga¬
ther from what you will quickly meet with
in the following Annotation upon this pre¬
sent 48th Experiment.

Annotation If.

There is another way and differing e-
nough from those already mention'd, by
which Metalls may be brought to exhibit
adventitious Colours : For by This, the
Metall do's not so much impart a Colour
to another Body, as receive a Colour
from it, or rather both Bodies do by the.
new Texture resulting from their million
produce a new Colour. I will not insist to
this purpose upori the Examples afforded
us by yellow Orpiment, and common Sea

\Sa!t, from which, sublim'd together, Chy-
mists unanimously affirm their White or
Crystalline Arienickto be made : But'tis
not unworthy our notingjThat though Ye}-
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lojyy Orpimem be acknowledge to be the
Copiousest by far of the two Ingredients
of Arsenick, yet this last nam'd Body being
duely added to the highest Colour d Metal!
Copper,when 'tis in fusion,giyes it a white¬
ness both within and without. Thus Lapis
Calaminaris changes and improves the Co¬
lour of Copper by turning it imp Brass.
And I have sometimes by the help of Zinck
duely mix'd after a certain manner, given
Copper one of the Richest Golden Colours
that ever 1 have seen the Best true Gold En¬
nobled with, But pray have a care that
sych Hints fall not into any hands that ma#
mif-imploy them. ...

Annotation V,

Upon the Knowledge of the differing
wayes of making Minerals and Metalls
produce their adventitious Colours in Bo¬
dies capable of Vitrification, depends the
pretty Art of; making what Chymists by a
Barbarous Word are pleas'd to call Aman*
fes, that is counterfeit, or factitious Gemnis,
as Emeralds, Rubies, Saphires, Topazes,
and the like. For in the making of these,
though pure Sand or Calcin'd Crystal give
the Body , yet 'tis for the most part some
Metalline or Mineral Calx $ mingled in a

small
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smal proportion that gives the Colons,
But though I have many years since taken
delight, to divert my self with this pleasing
Art, and have seen very pretty Productions
of it, yet besides that I fear I have now for¬
got most of the little Skill I had in it, this
is no place to entertain you with what
would rather take up an intire Discourse,
than be comprehended in an Annotation 3
wherefore the few things which I (hall here
take notice of to you, are only what belong
to the present Argument, Namely,

First, That I have often observed that
Calcin'd Lead Colliquated with fineWhite
Sand or Crystal, reduc'd by ignitions and
subsequent extinctions in Water to a sub¬
tile Powder, willofit self be brought by a
due Decoction to give a cleer Mass Co¬
lours like a German Amethyst. For thoughthis glass of Lead, is look'd upon by themthat know no better way ofmaking Amdn-

sesy as the grand Work of them all, yet
which is an inconvenience that much ble¬
mishes this way, the Calcin'd Lead it self
does not only afford matter to the Amanf&y
but has also as well as other Metals a Co¬
lour of its own, which as I was saying, Ihave often found to be like that osGerman
{as many call them)not Eastern Amethysts.

Secondly, That nevertheless this Colour
may
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may be easily over-powr'd by those ofdi¬
vers, other Mineral Pigments (if 1 may so
call them ) so that with a glals of Lead, you
may Emulate (for Instance ) she fresh and
lovely Greenness ofan Emeraldj though in
divers cafes the Colour which the Lead it
self upon Vitrification tends to, may vitiate
that of the Pigment, Which yoii would in¬
troduce into the Mass.

Thirdly, That so much ev'n these Colours
depend upon Texture, that in the Glass of
Lead it self made of about three parts of
Lytharge or Minium Colliquated with one
ofvery finely Powder'd Crystal or Sand,we
have taken pleasure to make the mixture
pass through differing Colours, as we kept
it more or less in the Fusion. For it was

not usually till after a pretty long Decocti¬
on that the Mass attam'd to the Amethystin
Colour.

Fourthly and lastly, That the degrees of
Coction and other Circumstances may so
vary the Colour produc'd in the fame mass,
that in a Crucible that was not great I have
had fragments of the fame Mass, in some of
which perhaps not so big as a Hazel-Nut,
you may discern four distinct Colours.

* ^nmtatku
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Annotation VI.

You may remember ( Pjropbilus ) chat
when I mention d the three sorts of adven¬
titious Colours, of Metals, I mentioned them
but as the chief, not the only. For therC
may be other wayes, which though they do
not in so strict a sense belong to the adven¬
titious Colours of Metals; may not incon¬
veniently be reduc'd to them. And ofthese
I shall name how a couple,without denying
that there may be more.

The first may be drawn from the practise
of those that Dye Scarlet. For the famous-
est Master in that Art, either in England or
Holland, has confessd to me, that neither o-
thers, nor he can strike that lovely Colour
which is now wont to be call'd she Bow- '

Dye, without their Materials be Boy I'd in
Vestels, either made of, or lin'd with a par¬
ticular Me tall.- But of whatl have known

„ , , attempted in this kind, I mustSeethe lac- 1 r c r • j-

ter end of the not as yet tor rear or prejudi-
fiftiech Exhen- cing or displeasing others give
meat.

you any particular Account.
The other way ( Pyrophilw) of making

Metals afford unobvious Colours, is by im¬
buing divers Bodies with solutions of them
made in their proper Menstruum's, As ( fo r

Instances)
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Instance) though Copper plentifully dis¬
solve in dqua fortis, will imbue several
Bodies with the Colour of the Solution;
Yet some other Metalls will not ( as I else¬
where tell you ) and have often try'd.
Gold dissolved in -Aqua 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¬
nifest it self but stowly, is very durable, and
scarce ever to be wash'd out. And if I
misremember not, I have already told you
in this Treatise, that the purer Crystals
of fine Silver made with Jtqua fortify
though they appear White, will presently
Dye the Skin and Nails, with a Black, or
at least a very Dark Colour, which Wa¬
ter will not wash off, as it will ordinary
Ink from the fame parts. And divers o-
ther Bodies may the fame way be Dy'd,
ionie of a Blacks and others Or a Blackish
Colour.

And as Metalline, so likewise Mineral
Solutions may produce Colours differing
enough from those of the Liquors them¬
selves. I shall not fetch an Example of
this, from what we daily fee happen in the
powdring ofBeef, which by the Bripr im-
ploy'd about it ( especially if the flesh be

over
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over salted ) do's oftentimes appear at our
Tables of a Green, and sometimes of a
Reddsih Colour, ( deep enough ) nor shall
1 insist on the practise of some that deal in
Salt Petre, who, ( as I suspected, and as
themselves acknowledge to me) do, with
the mixture of a certain proportion of that,
and common Salt, give a sine Redness, not
only to Neats Tongues, but which is more
pretty as well as difficult, to such flesh, as
would otherwise be purely White, These
Examples, I fay, I shall decline insisting
pn, as chusing rather to tell you, that 1 have
several times try'd, that a Solution of the
Sulphur ofVitriol, or ev'n ofcommon Sul¬
phur, though the Liquor appear'd cleat
enough, would immediately tinge a piece
ofnew Coin, or other clean Silver, some?
times with a Golden, sometimes with a
deeper, and more Reddish colour, accor¬
ding to the strength of the Solution, and the
quantity of it, that chanc'd to adhere to the
Metall, which may take off your wonder
that the water of the °hot Spring at Bath,
abounding with difsolv'd Substances of a
very Sulphureous Nature, should for i
while, as it were gild, the new or clean
pieces of Silver coyn, that are for a due
time immers'd in it. And to these may be
aidded those formerly mentfond Examples/
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of the adventitious Colours of Mineral Bo¬
dies 5 which brings into my mind, that,
ev*n Vegetable Liquors, whether by dege¬
neration, or by altering the Texture of the
Body that imbibes, them j may stain other
Bodies with Colours differing enough from
their own, of which very good Hcrbarists
have afforded us a notable Example, by
affirming that the Juice of A lean/a being
green. (in which state I could never here
procure it) do's yet Dye the Skin and Nails
of a Lasting Red. But 1 fee this Treatise is
like to prove too bulky without the ad¬
dition of further Instances of this Na¬
ture.

EXPERIMENT XLIX,

Meeting the other day, PyrophilM^ in an
Italian 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 Extract: fit for
Painting, like that rich Lacca in English
commonly cajf'd Lake, which is imploy'd
by Painters as a glorious Red. And finding
the Experiment not to be inconsiderable,

% and very defectively set down, it will nor
be amiss to acquaint you with what some
Tryals have inform'd us, in reference to this

B b 40^ Ex.-
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Experiments which both by our Italian
Author, and by divers of. his Countrymen,
isJook'd upon as no trifling Secret.

Take then the root call'd in Latm Curcu-
md) and in English Turm'erick, (which I
made use of, because it yvas then at hand,
and is among Vegetables fit for that pur¬
pose one of the most easiest'to be had ) and
when it is beaten, put what Quantity of it
you please into fair Water,adding to every
pound of Water about a spoonsull or better
of as strong aLixivium or Solution ofPot-
allies as you can well make, clarifying it by
Filtration before you put it to the Decoct¬
ing water. Let these things boyl, or rather
simper over a soft Fire in a clean glaz'd
Earthen Vessel, till you find by the Immer¬
sion of a sheet of White Paper ( or by some
other way os Tryal) that the Liquor is suf¬
ficiently impregnated with the Golden.
Tincture of the Turmerick, then take the
Decoction off the Fire, and Filter or Strain
it that it may be clean, and leisurely drop¬
ping into it a strong Solution of Roch Al- •
jum, you shall fines the Decoction as it were
curdl'd, and the tincted part of it either to
emerge, to subside, or to swim up and
down, like little Yel low flakes; and if you
pour this mixture into a Tunnel lin'd with
Cap Paper,the Liquor that Filtred sprrncr-'

£ ' f
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ly so Yellow, will now pass clean thorow
the Filtre, leaving its tinctcd, and as it
were curdled parts in the Filtre, upon
which fair Water must be so often pcur'd,
till you have Dulcifi'd the matter therein
c6ritaih'|| the sign of which Dulcificauon
is ( you know ) when the Water that has
pafs'd through it, comes from it as tastkfs

* as it was pour'd on it. And if without Fil¬
tration you would gather together the
flakes of this Vegetable Lake, you must
pour a great Quantity of fair Water upon
the Decoction after the affusion of the Al-
luminous Solution, and you shall find the
Liquor to grow clearer, and the Lake to
settle together at the bottom, or emerge
to the top of the Water, though some¬
times having not pourcl out a sufficient
Quantity of fair Water, we have
obferv'd the Lake partly to subside,
and partly to emerge, leaving all the
middle of the Liquor clear. But to
make this Lake fit for use, it must by
repeated affusions of fresh Water, be
Dulcifi'd from the adhering S'alts,- as
well as that separated by Filtration,
and be spread and suffer'd to dry lei¬
surely upon pieces of Cloth, with
Brown Paper, or Chalk, or Bricks un-

B b 2 der



C' 372 )
„ „ . der them to imbibe the Mot-*-The Curious n
Reader that lture ..

desires fa¬
ther Information concerning La^cs, 'may Resort to the jth
Book offatxa's Art ofGlass, Englished (6 or q years since
the Writing of this ^th Experiment ) and Illustrated with
siearned Observations, by the Inquisitive and Experienc'd
Pr. Charles Merrec.

Annotation /.

Whereas it is prefum'd that the Magi-
stery of Vegetables obtain'd this way con*
fists but of the more Soluble and Colour'd
parts of the Plants that afford it, I must
take the liberty to Question the Suppositi¬
on. And for my so doing, I shall give you
this account.

According to the Notions (such as
they were) that I had concerning Salts z
Allom, though to sense a Homogeneous
Body, ought not to be reckon'd among
true Salts, but to he it self look'd upon as
a kind ofMagistcry, in regard that as Na¬
tive Vitriol ( for such I have had ) con¬
tains both a Saline substance and aMetall,
whether Copper, or Iron, corroded by it,
and associated with it; so Allom which
May be of so near a kin to Vitriol, that in
some places of England ( as we are affur'd
by good Authority the fame stone will
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sometimes afford both ) seems manifestly
to contain a peculiar kind of Acid Spirits
generated in the Bowels of the Earth, and
some kind of stony matter dissolved by it.
And though in making our ordinary Al-
lorn, the Workmen use the Ashes of a
Sea Weed (vulgarly calfdKelp) andll-
rine i yet those that should know, inform
us, that, here in England, there is besides
the factitious Allom, Allom made by Na^
ture vv thout the help of those-Addita-
ments. Now ( Fyrophilus) when I consi¬
ders this composition of Allom, and that
Alcalizate Salts are wont to Precipitate
what acid Salts have diffolv'd, I could not
but be prone to suspect that the Curdled
Matter,which is call'd the Magistery ofVe¬
getables, may have in it no inconsidera¬
ble proportion of a stony substance Preci¬
pitated out of the Allom by the LixiviumI
wherein the Vegetable had been decoct¬
ed, and to shew you, that there is no ne¬
cessity,- that all the curdi'd substance must
belong to the Vegetable, I shall add, that
I took a strong Solution of Allom, and
having Filtred it, by pouring in a conveni¬
ent Quantity of a strong Solution of Pot-
ashes, I presently,as I expected, turn'd the
mix ture into a kind ofwhite Curds, which
being put to Filtre, the Paper remind a sto-

B b j ny
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ny Calx, copious enough, very White, and
which deem'd to be of a Mineral Nature, |
both by some other signes, and this, that
little Bits of it being put upon a live Coal,
which was Gently Blown whilst they were
on it, they did neither melt nor sty away,
and yon may keep a Quantity of this j
White substance for a good while, ( nay
for ought I can guess for a very long one )
in a red hot Crucible without losing or
spoiling it; nor did hot Water wherein I
purposely kept another parcel of such Calx,
seem to do any more than wash away the
looser adhering Salts from the stony Sub*
stance, which therefore seem'd unlikely to
be separable by ablutions ( though reitera¬
ted) from the Præcipitated parts of the Ve¬
getable, whose Lake is intended. And to
shew you, that there is likewise in AHorn a
Body, with which the six'd Salt os the AL
calizate Solution will concoagulate into
a Saline Substance differing from either of
them, I shall add, that i have taken plea¬
sure to recover out os the stcwly exhal'd
Liquor, that pasfd through the siltre, and
'left siw ■;;mention'd Calx behind, a Body
that aoKul Vcm'da Sast very pretty to look,
on, a, owrr ee> y Wb'o, and consisting

• ni im} o • -> y <i exceeding.
s»i

. which;
•y; • v , would
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would in part easily melt at the flame osa
Candle, and in part stye away with some
little noise. But of this substance , and its
odd Qualities more perhaps elsewhere 5 for
how i shall only take notice to you § that I
have likewise with Urinous Salts 3 such as
the Spirit of Sal Armoniack^ as well as with
the Spirit of Urine it self, Nay, (if I much
mistake not) ev'n with Stale Urine undi-
stird3easily Precipitated such a White Calx*,
as I was formerly speaking: of,out of a Lim¬
pid Solution ofAllom, so that there is need
of Circumspection in judging'of the Na¬
tures of Liquors by Precipitations wherein'
Allom intervenes; else we may sometimes
mistakingly imagine that to be 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
5tis not unpleasant to behold how quickly
the Solution of Allom (or injected lumps
of Allom ) do's occasion the fevering of the
colour'd parts of. the Decoction from the
Liquor that feem'd to have so perfectly
imbib'dthemi m vhi,



( Z?6 )

Annot. / /.

The above mentioned way of making
Lakes ws have tryed not only with Turmc-
rick , but also with Madder, which yielded
us a Red Lake; and with Rue, which affor¬
ded us an extract, of ( almost ifnot altoge¬
ther) the same Colour with that of the
leaves.

But in regard that 'tis Principally the
Alcalizate Salt of the Pot-ashes, which en¬
ables the water to Extract so powerfully
the Tincture of the Decocted Vegetables,
I fear that our Author may be mistaken by
supposing that the Decoction will alwayes
be of the very fame Colour with the Ve¬
getable it is made off. For Lixiviate Salts,
to which Pot-ashes eminently belong,
though by peiremg and opening the Bodies
of Vegetables, they prepare and dispose
them to part readily with their Tincture,
yet some Tinctures they do not only draw
out, but likewise alter them, as. may be ea¬
sily made appear by many of the Experi¬
ments already set down in this Treatise,
and though Allom being of an Acid Na¬
ture, its Solutions may in some^Cafes de¬
stroy the Adventitious Colours produced
by the Alcaly, and restore the former : yet

besides
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besides that Allom is not, as I have lately
shown* a mcc-r Aeid Salt, but a mixt Body,
and besides, that its operations are languid
in comparison of the activity ofSalts freed
by Distillation, or by Incineration and
Dissolution, from the most of their Earthy
parts, we have seen already Examples, that
in divers Cafes an Acid Salt will not restore
a Vegetable substance to the Colour of
which an Alcalizate one had depriv'd it ,

but makes it assume a third very differing
from both, as we formerly told you, that if
Syrrup of Violets were by an Alcaly turn'd
Green, ( which Colour,as I have try'd, may
be the fame way produe'd in the Violet-
leaves themselves without any Relation to
a Syrrup ) an Acid Salt would not make it
Blew again, but Red. And though I have
by this way of making Lakes, made Magi-
steries ( for such they seem to be ) of Brazil,
and as I remember of Cochinele it self, and
os other things,Red,Yellow or Green which
Lakes were enobled with a Rich Colour,
and others had no bad one ; yet in some the
colour of the Lake feem'd rather inferiour
than otherwise to that of the Plant, and in
others it feem'd both very differing, and
much worse; but Writing this in a time
and place where I cannot provide my self
os Fbwres and other Vegetables to pro*

lecute



secute such Tryals in a competent variety
of Subjects, I am content not to be positive
in delivering a judgment of this way of
Lakes, till Experience, or You, Pjropbilm^
shall have afforded me a fuller and more

particular Information*
Annotation ' III,

And on this occasion ( Pjrophilus) I must
here ( having forgot to do it sooner ) ad¬
vertise you once for all, that having written j
several of the foregoing Experiments, not
only in haste but at seasons of the year, and
in places wherein I could not furnish my t
selfwith such Instruments, and such a vari¬
ety ofMaterials, as the design ofgiving you
an Introduction into the History ofColours
rcqu r'd, it can scarce be otherwise but that
divers of the Experiments, that I have set
down, may afford you some mattet of new
Tryals, if you think fit to supply the defi¬
ciencies of some of them ( especially the ,

freshly mentioned about Lakes, and those
that concern Emphatical Colours) which
deficiencies for want of being befriended
with accommodations I could better dis-
ten chain-avoids
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Annotation / V.

The uie of Allom is very great as well
as familiar in the Dyers Trade, and I have
not been ill pleas'd with the use I have
been able to make of it in preparing other
pigments than those they imploy with Ve¬
getable juices. But the Lucriferous pra¬
ctises ofDyers and other Tradesmen, I do,
for Reasons that you may know when you
please, purposely forbear in this Essay,
though not strictly from pointing at, yet
from making it a part of my present work
explicitly and circumstantially to deliver,
especially since I now find (though late and
not without some Blushes at my prolixB
ty ) that what I intended but for a short
Essay, is already fwell'd into almost a Vo¬
lume.

EXPERIMENT L,

Yet here, Pyrophilus, I must take leave
to insert an Experiment, though perhaps
you! think its corning in here an Intrusion,
For I confess its more proper place would
have been among those Experiments, that
were brought as proofs and applications of
our Notions concerning the differences of
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Saks; but not having remembred to insert
it in its fittest place, I had rather take no ¬
tice of it in this, than leave it quite unmen-
tion'dpartly because it doth somewhat
differ from the rest of our Experiments
about Colours, in the way whereby 'tis
made; and partly because the grounds Upon
Which I devis'd it, may hint to you some¬
what of the Method I use in Designing
and Varying Experiments about Colours,
and upon this account I shall inform you,
not only What I did j but Why I did it.

I, consider'd then that the work of the
former Experiments was dither to change
the Colour of a Body into another , or
quite to destroy it, without giving it a suc¬
cessor, but I had a mind to give you also a
Way, whereby to turn a Body endued with
one Colour into two Bodies, of Colours,
as well as consistencies, very distinct from
each other, and that by the help of a Body
that had it self no Colour at all. Ih order
to this, I remembred,that finding the Acidi¬
ty of Spirit of Vinegar to be Wholly de¬
stroy'd by its working Upon Minium ( or
ealcind Lead ) whereby the Saline parti¬
cles of the Menstruum have their Taste and
Nature quite alter'd, I had, among other
Conjectures I had built Upon that change;
rightly concludedj that the Solution of Lead

in
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Iri Spirit ofVinegar would alter the Colour
of the juices and Infusions ofseveral Plants,
much after the like manner that I had
found Oyl of Tartar to do ; and according¬
ly Iwas quickly satisfied upon Tryal, that
the Infusion of Rose-leaves would by a
small quantity of this Solution well mingl'd
with it, be immediately turnd into a some¬
what fad Green,

And further, I had often found, that Oyl
of Vitriol,though a potently Acid Menftru-
umlsNiW yet Precipitate many Bodies, both
Mineral and others, diffolvd not onely in
Aqua fortu ( as lome Chymists have ob~
serv'd) but particularly in Spirit of Vine¬
gar, and I have further found, that the
Calces or Powders Præcipitated by this Li¬
quor were usually fair and White.

Laying these things together, 'twas not
difficult to conclude, that if upon a good
Tincture of Red Role-leaves made with
fair Water, I dropp'd a pretty quantity of
A strong and sweet Solution of Minium, the
Liquor would be turn'd into the like muddy
Green Substance, as I have formerly inti¬
mated to You, that Oyl of Tartar would
reduce it to, and that if then I added a con¬
venient quantity ofgood Oyl ofVitriol,this
last nam'd Liquor would have two distinct
operations upon the Mixture, the one, that

it



(ZZ2)
it would Præcipitate that resolv d Lead in
the form of a White Powder ; the other,
that it would Clarifie the muddy Mixture,
and both restore, and exceedingly heighten
the Redness of the Infusion ofRoses, which
was the most copious Ingredient of the
Gteen composition, and accordingly trying
the Experiment in a Wine glass sharp at
the bottom (like an inverted Cone ) that
the subsiding Powder might seem to take
up the more room, and be the more con¬
spicuous, I found that when I had shaken
the Green Mixture, that the colour'd Li¬
quor might be the more equally dispersed,
a few drops of the rectified Qyl of Vitriol
did presently turn the opacous Liquor into
one that was deer and Red, almost like a
Rubie, and threw down good store of a ^
Powder, which when Stwas settl'd, would
have appear'd very White, if some inter-
spers'd Particles of the red Liquor had not
a little AUay'd the Purity, though not ble-
mish'd the Beauty of the Colour. And
to shew you, Pyrophilw, that these Effects
do not flow from the Oyl of Vitriol, as it is
inch, but as;it is a strongly Acid Menfiruum^
that has the property both to Præcipitate
Lead, as well as some other Concretes out
of Spirit of Vinegar, and to heighten the
Colour of Red Rose-leaves, I, add, that I

have
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have done the same thing, though perhaps
not quite so well with Spirit of Salt,and char
I could not do it with Mqua-fort is , because
though that potent Menstruum does as well
as the others heigbthen the Redness of Ro¬
ses, yet it would not like them Precipitate
Lead out of Spirit of Vinegar, but would
rather have difsolv'd it, if it had not found
it difsolv'd already.

And as by this way we have produe'd a
Red Liquor, and a White Precipitate out
ofa Dirty Green magistery of Rose-leaves,
so by the same Method , you may produce
a fair Yellow, and sometimes a Red Li-
quor? and the like Precipitate, out ofan In¬
fusion ofa curious Purple Colour. For you
may call to mind, that in the Annotation

1 upon the 39th. Experiment I intimated to
you, that i had with a few drops of an
Alcaly turn'd the Infusion of Logg-wood
into a lovely Purple. Now if instead of
this Alcaly I substituted a very strong and
well Filtrated Solution of Minium^ made
with Spirit of Vinegar, and put about half
as, much of this Liquor as there was of the
Infusion of Logg-wood, (that the mixture
might afford a pretty deal of Precipitate,}:

"{ the affusion of a convenient proportion of
Spirit of Salt, would ( if the Liquors were

' well.and nimbly ffirrd together): presently
strike
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strike down a Precipitate like that formerly |
mention'd ? and turn the Liquor that swam
above it, for the most part into a lovely
Yellow.

But for the advancing of this Experiment
a little further , 1 consider'd, that in cafe I
first turn'd a spoonful] of the infusion of i
Logg-wood Purple , by a convenient pro- [
portion of the Solution oiMiniumy the Af¬
fusion of Spirit ot Sal Armoniack, would
Precipitate the Corpuscles of Lead con-
ceal'd in the Solution of Minium^ and yet
not destroy the Purple colour of the Li¬
quor; whereupon I thus proceeded; I took
about a spoonsull of the fresh Tincture of
Logg-wood, ( for I found that if it were
stale the Experiment would not alwayes
succeed,) and having put to it a conveni¬
ent proportion of the Solution of Minium
to turn it into a deep and almost opacous
Purple, I then drop'd in as much Spirit of
Sal Armoniack, as 1 guess'd would Preci¬
pitate about half or more ( but not all) of
the Lead, and immediately stirring the mix¬
ture well together, I mingled the Precipi¬
tated parts with the others, so that they fell
to the bottom, partly in the form of a Pow¬
der, and partly in the form of a Curdled
Substance, that (by reason of the Predo¬
minancy of the Ting d Corpuscles over

the
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"theWhitesgetajp'dLs. the Suppr-
natant tiqupr3j ,-afBlewish, Purple colour
sufficiently kDeep,s and then instantly ( but
yet VVariiy3) pouring on a pretty Qiiantit^f
oLSpirk o£3alpj,: .the matter first Precipita¬
ted, was, by, the above ipec^'d figure of
tfie bottome;-of .the Glass prestrv'd ; from
being reachd by the. Spirituous Salt; which
hastily Precipitated upon it a new Bed ( ifI
may so call it sops VVhite^sovyder, being
the remaining C orpuscles of the Lead, thai

• $he. Urinoub-j Spirit had not ; .struck down,>-:-
So that there appeard in;the Glass three
distinct and Vvery differingly colour'd Sub-
stances 5 a Purple or Violet-eolour'd Pre¬
cipitate at the bottom, a Whire and Car¬
nation (./sometimes a Varioustycolohr'd)?
precipitate over That, and at the Top ofall
a.Transparent Liquor of a lovely Yellow p
or Red. ■ .Q~ .

Thus you lee^Pyropbilus, that though to-
some I may have seem'd to have lighted on
this ( 5oth. ) Experiment by chance , and
though others may imagine, that to have"
excogitated it, must; have proceeded from
some extraordinary insight into the nature
of Colours, yet indeed, the devising of it
need not be look'd upon as any great mat¬
ter, especially to one that is a little verf'd
in the notions,I have 111 these, and other Pa-
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pprs hinted concerning the difference*-of
Salts, And perhaps J might add upon more
than conjecture^ that these ye^y nptiohsusid
some particulars in
this Treatises being skilfully put together^
Uiay suggest divers matters ( at least,) aboUt
ColpurSj that will not be altogether Despse
cable. But those hinted,. Pyrophilus31 must
now leave such as You to prosecute, ha visig
already spent farr more time than I intended
tzO allow my seis in acquainting You with
particular Experiments and Observations '
concerning the changes of Colour,to which
I might havp added many more 3 but that I
hope I may have presented You with a
competent number to make out in some
measure what 1 have at the beginning of this
Essay either propos'd as my Design in this
Tract, or deliverd as my Conjectures con¬
cerning these matters. And it not being my
present Designe, as I have more than once
Dedar'd, to deliver any Positive Hypothesis
or solemn Theory ofColours, but only to
furnish You with some Experiments to¬
wards the framing of such a Theory; I shall
add nothing tp what 1 have said already,
but a request that you would npt be forward
to think 1 have been mistaken in any thing
I .have dcliver'd as matter of F act concer¬

ning the changes of Colours, in case you
should
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should not every time you trye it V find it
exactly tO'succeed. For besides the Cpntin-
^dftcies t6;which we have elsewhere slieWn
lokie other Experiments to be obnoxious 5
the oteifsion or variation ofsi seemingly un-
considerable dbcstmstaftce, may hinder the
success ofan Experiment, wherein no other
fault has been committed. Ofwhich truth
I shall only give you that single and almost
obvious , but yet illustrious instance of the
Art of Dying Scarlets, for though you
should fee every Ingredient that is us'd a-
bout it 3 though I should particularly in¬
form You of the weight ofeach,and though
you should be present at the kindling of the
sire 3 and at the increasing and remitting of
it, when ever the degree ofHeat is to be
alter'd, and though (in a word ) you
should see every thing done so particular¬
ly that you woulddcarce harbour the least
doubt of your comprehending the whole
Art: Yet if I should not disclose to You3
that the Vessels, that immediately con¬
tain the Tinging Ingredients, are to be
made ofor to be lin'd with Tin, You would
never be able by all that I could tell yon
else (at least, if the Famousest and Can-
didest Artificers do not strangely1 delude
themselves ) to bring your Tincture of

Cc 2 Cochinele
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Chpcbinele to Dye a perfe<fl; Scarlett Sq
much depends upon the very Vefsel3 vyherej I
in theTinging matters are boyI'd,/ ai\d,fo

great an Influence may ap unheedefl ' iCircumstance haveon the^Succeis
r
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igh Six Robin Mcirrœyi
and Monsieur Zulicbem

Persons that have
so Well of

the Commonwealth of
Learning* that I should
think my self unworthy

to he look'd upon as a Member of it, if f
deeliil'd to Obey thenai or to Serve them 5
yet I should not without Reltictancy lend
you the Notes, you desire for him^ if I did
not hope that you will transmit together
with them3 some Account why they are
hot less unworthy of his perusal z which*
iUA* ^^" 4% IjiTiuft infqrai you* hovy
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theWfstingofthem was Occafion'd, which
in 'short was thus. As 1 was-' just going
out of Town, hearing that an Ingenious
Gentleman of my Acquaintance, lately ke-
turn'd from. Jtofy, .had *a Diapaond, that
being rubb'd, would feilse in the Dark, and
that he was not far off,- J fnatch'd time
from my Occasions to make him a Visit,
but finding him ready to go abroad, and
having in vain try'd to make the Stone yield
any Light-rrrthe:f)ay tlrflSjf T'Borrows it
of him for that Night, upon condition to
restore it him within a Day Or two at fur¬
thest, at Grejham College, where we ap^
pointed to attend the meeting of the Socie¬
ty, that was then to be at that place. A nd
hereupon I hasted that''Evening out of
Town, and finding after.;%ppcr that the
Shene which in the Day time* would afferd
no diCernable-Eight, - was really Conspi¬
cuous in-th& Dark, f was ^ takeii with the
Novelty,' and' fe desirous to rnlLe soiife ufe
ofan opportunity that was-like to-last so lit¬
tle1a wh ikj that though - a t that time -1 had
no body td assist me but-'a: Foot-Boy, yet
fitting Update] I made a feist: ethat Nightrto
tty a pretty number of such of the things
that then1 c^iblg into my thoughts, as were
not -r iif jtha!t place and timemnpraisticable.
And- themexe^Day beiUg>otWrwM
:C ploy'dz
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ploy'd,1 was fain so make use of ¥ dfb'wfie
pkrrof the Night' to set'doWtt hastily inr
Waiting 'what i, had*observ'd,'yand with¬
out having the time in' the Mornings to
My" the transtribihg of it,1 s orijeFd the
Observations tp;he brought after Tire tb
Gwjham Colleges where you may remem¬
ber,; that they were together withthe Stone
it-Ms shown to the Royal Society, by
which they had the good Fortune not t® be
disliked,though several things were through
haftomirted, forilh Of which you will find
ill the Margin of the inclosed Paper. The
substance of this'short Narrative I hope
you Will let Monsieur Zulichem know, that-
he may be kept from expecting any thing
of finish'd in the Observations, and be dis-
pos'd to excuse the want of it. But such as
they are, I hope they will prove ( without
a Clinch) Lucifcrous Experiments, by
setting the Speculations of the Curious on
work, in a diligent Inquiry after'the Na¬
ture of Light, towards the discovery of
Which, perhaps they have not yet met with
so bOnfiderkble an Experiment, since here
we see Light prodUcd in a dead and opa»
ebus Body, and that not as in rotten
WbOd^ or in Fishes,' or as in thq Bobman
Stories by a Natural Corruption^ br by a
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Violent Destruction of the Texture of tl]e
Body, but by so flight a Mechanical opera¬
tion upon its Texturej as we seem to know
what it is,artd as is immediately perform'di
and thsit. seyesal wayes without at all pre¬
judicing the Body, ormaking any sensible
alteration-in its Manifest; Qualities, And
I am the more willing to expose my hasty
fryals to Monsieur Zultchem ^ and tq^pi^
because ^ he being upon the Consideration
of Qioptrieks, so odd a -Pbmomenon relate^
ing to the Subjects as probably he treats ofa
tight wflij I hqpe 3 excite a person to con¬
sider itH that is wont to consider things he
treats of very , well. And for you Sir , J
hope you will both rccrute and perfect the
Observations you receive , Tor you know
that I cannot add to them , having a good
while since restor d to Mr. Clayton the Stone^
which though it be now in the hands of a
Prince that lo highly deserves , by under¬
standing them, the greatest Curiosities 5
yet he vouchsafes you that access to him as
keeps me from doubting , you jmay easily
obtain leave to make further Tryals with
it, ofsuch a Monarch as ours, that is not
spore inquisitive himself, thah a favourerqf
them that are so. I doubt not but these
Notes will put yoii in mind of she Motion
you made to the Society, to ithpofe upoii

me
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me the Task ofbringing in , what I had oil
other occasions obsory'd concerning shining
Bodies. But though I deny not,that I some¬
times made observations about the Boloman
Stppe 3 and try'd some Experiments about
some other shining Bodies ; Yet the fame
Reasons that reduc'd me then to be unwil¬
ling xo receive ev'n their commands, must
now be my Apology for not answering
your Expectations 3 Namely the abstruse
nature of EightMdmy being already over-
burden'd, and but too much kept imploy'd
by the Urgency os the Press, as well as by
more concerning and distracting Occasions.
But yet I will till you some part of what!
have met with in reference to the Stone, of
which 1 send you an account. Because I
find on the one fide, that a great many
think it no Rarity upon a mistaken perswa-
sion, that not only there are store of Car¬
buncles, of which this is one; but that alf
Diamonds and other Glistering Jewels
shine in the Dark. Whereas on the other
fide there are very Learn'd Men, who
( plausibly enough) deny th^t there are any
Carbuncles or shining Stones at all.

And certainly, those Judicious men have
much more to fay for themselves, than the
others commonIy Plead 3 and therefore did
deservedly look upon Mr, Clayton's Dia¬mond
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as a great Rarity. For riot only

Boetius de Boot, vvlio is judg'd the best Au¬
thor on this Subject, ascribes rib such Virttie
to Diamonds , biifc begins what he delivers
df CarburicBrwith this paffige. Magna,

Bo us 'farda eft Carbuhculi. is vulgti
Booc ^Gcm!" ln tenebris Carbonis in-
& Lapid. -^ar lucere yfortiiffis quia Pyro-
f'cap 8lb' tea Anthrax appelUtus k

yeteribus suit, Verum haBends,
rkmo unqnamyere djjerere aufusfuit, fe gem-
mawi noBu Ucetitem uidijje. Garcids ah,
horto prOregfs Iridtœ Medicus, refert fe alta-
ciitum fuifje, qui fe vidifje affirmarentK Sed
its fjdem hon habuit. And a later AUthbr2
the Diligent arid Judicious Johannes de Lael
in his Chapter of Carbuncles and of Ru¬
bies, has this passage. Quia autem Carlun-
cull, Pyropi & Anthraces a veteribus mrni-
hantur, dMgo creclitum suit, Carbonis inftar
in tenebrislucere,. quod tamen nulla gemma
haBenus deprehenfum, licet a quibusdam te-
mere jaBetur. Arid the recentest Writer I
have met with on this Subject, Olaus mr■-
mint, iri his Account of his well furnistid
Mufaum^ do's, where he treats of Rubies,
conciirr with the former Writers by these

Words . SMt qui Rubihutn ue-
oUkise xSp Cdrbunculark, ejje 'eMfti*
xi, ' mmtffeddeeft utia ilia ftoikyqM

ifi
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jit teaebrh inMar Antbracis noitlucentAft

- J t . - j ■ '» 1* J--*
* s ■ , ■ "

tiSW? Carbunculum. wrerummtura ncn mye*
Mrs major y^^utporum epytimafy. Lwetj
urium aut. alijerurri in* Icidia ,&pud -Magnates
quosdam rejteriri for idant., cum tamm.ex. aha-%■AW - r. :.. ^ ij - •? _- j'.... - .• a *. -

. •• :U.'>
WkM relations id habewt saltern, ted ipsi nou'.4!- i ; ~ ■ \ J . V J j * ft' ■ ■ /

-mdmnt. Iij con^rraationpt^wfeich I. fell
onlyad'd,:. that hearing of aMubie, Ib very
,Yiyid, that. the Je welicrs themfelves have
ifeveras times begg'd leave?pf the fair Lady'to vvl.um It fcckng'aemight trK
their choieeit ilubies by eomparing themwith That} I had the Qppprtuiiity by the
Tavour of this Lady and, her , jHusband,
(both which 1' have the Honour to be ac^
Hainted with a/trial of this
Hmbus %ubie In the Nightsand in a K corn
Mil Darkn'd but iiot pnlyepuld not dis.a
jeefn any thing of Light,,Vby Boking on the$.tqne before any thing , had been done. to
ity but could not, by all my . Rubbing bringit to afford the least Glimmering of Light,

But, Sir, though! be very ; backward to.
admit strange things for truths,, yet I am
not very forward so reject, them as impossi¬
bilities, and therefore I wduld not discou¬
rage any from making further Inquiry,whether or no there be Really in Rerum
mtura, any such thing as a true Carbuncle
or Stone that without Rubbing will shine

, " ' •" ' V-" ■ r " in
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in the Dark. For if such a thing can he
found, it may afford no (snail Assistance to
the Curious iri the Investigation of Light,
besides the Nobleness and Rarity of the
thing it seise. And though VartomatiMs
was not an Eye witness of wh|| he relates,
that the King di 'Vegu^ one of the Chief
Kings of the Eaft-Indiesy hada true Car¬
buncle of thdt Bigness arid Splendour, that
it shin'd very Glorioufly in tniiDafk, and
though Gateids ah Hortd^ the [kidtdti Vice-
Roys Physician, speaks of ahbther Car¬
buncle, only upon the Report of one, that
he Difcours'd With, who affirmed himself
to have seen it ; yet as we are nOt sure that
these Men that gave themselves out to be
Eye-witnesses speak true , yet. they may
have,done so for ought we know to the con¬
trary. And I, could present you with a
much considerabler Testimony^ to the same
purpose, if I had1 the permiffion'ofaPerson
concerns, without whose leave I must not
do it. I might tell you that Marcus Paulus

imebas-t (whose suppos'd .Fa-
Pilgrim. bles, divers or our later Tra-
lib- '• cap. vellours' and Navigatours have
4. pag. 104. £nce pouncj t0 truths ) speak¬
ing of the King of Zeilan that then was,
tells us, that he was said to have the best
Ruble in the World, a Palm long and as
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big a mans Arm, without fgor, shining
like a Fire, and he fubjoyns, that the Great

Under whotti-Htilus was a considera¬
ble Officer, sent and offer'd the value of a

City for it s But the King answef'd. Tie
would not give it for the t reasure os the
World, nor part With it, having been his
Ancestours. And I could add,that in the Re¬
lation made by two Ruffian Cos¬
sacks of their Tourney into Ca- 'vt ibef f y I 61Q o

taf, written to their bmpcromy
they mention'd their having been told by
the people of those parts, that their King
had a Stone, which Lights as the fcn both
Day and Night, call'd in their Language
Sarra,which those Cossacks interpret a Ru¬
by .But these Relations are too uncertain for
me to build any thing npon} and therefore
I shall proceed to tell you, that there came
hither about two years since out of Ameri'
ca^ the Governour of one of the Principal
Colonies there, an Ancient Virtuoso^ and
one that has the Honour to be a member of
the Royal Society ; this Gentleman finding
fotite of the chief Affairs of his Country
committed to another and me, made me
divers Visits, and in one of them when I
enquir'd what Rare Stones they had in
those parts of the Indies he belong'd to, he
told me, that the Indians had a Tradition

that
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|:hat in a pertain hardly,. accessible Hill* a
prett^ vva| up in the CJpuntry, there was a
Stone which in the Night tiriie thin chwery
vividly^ ;and; to. aT great ^stance, and he

*afford me,, that though he thought it not
fit to venture himself To'far. among those
Savages, yet he purposely sent thither a

'bold'Mhglijhmattl with sorhe Natives, to
he his guides, and " that' this Messenger
brought him back Word., that, at a jd&nce
from the Hillock' he ''Ba&^laihiy .perpeiA
such a shining Substance as thp Indian? Tra¬
dition mention'd, and being simulated,by
Curiosity, had sbghted {those Supershittoi^
Fears of the Inhabitants, and with.m'Kb
ado by reason of the.Diihailty of the'way,
had made a shift to clamberup to that Parc
of the Hill, where, by a very heedful Pb-
servation, he suppos'd .himself to have Jeen
the Light ' but whether 'twere that , he
had rniftaken the place, or for some other
Reason,, he could not fold it there, though
when he was return'd to his former Station,
he did agen fee the Light TKining in the
fame place where it shone before. A fur^
thcr Accpuiit'.pf this. Light I expedi from
the Gentleman that gave me this, who •

lately sent me the news of his being landed
in that Country. And though I reserve to
my selfa full Liberty of Relieving no more

than
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than I see cause 5 yet I do the less scruple
to relate this, because a good part of it
agrees well enough with another Story that
I shall in the next place have occasion to
subjoyn, in order whereunto I shall tell
you, that though the Learned Authors I
formerly mentiond, tell us, that no Wri¬
ter has affirm'd his having himself seen a
real Carbuncle,yet,con(idering the Light of
Mr. Claytons Diamond, it recall'd into my
mind, that some years before, when I was
Inquisitive about Stones, I had met with
an old Italian Book highly extoll'd to me by
very competent Judges, and that though
the Book were very scarce, I had purchas'd
it at a dear Rate, for the sake of a few con¬

siderable passages I met with iri it, and par¬
ticularly one, which being very remarkable
in it self, and pertinent to our present Ar¬
gument, I shall put it foryou, though not
word for word, which I fear 1 have for¬
got to do, yet as to the Sense, into Enoft,
lijh,

. Having promts'cl ( says our Author ) to
fay something of that moft preciousfort of Jew-
d$) Carbuncles, because they ate very rarely
to be met withy we [hall briefly deliver what
We know of them„ In Cie- Benvormco Cellini ndl
ment the seventh's timeArte del Gioiciiare,
I happened to fee one of v'b-l' fi0*

D cf. iberti
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them at a certain Ragufian Merchants, namd
Reigoio di Bpna, this was a Carbuncle
white, ofthat kindof whiteness which we said
Was to be found in those Rubies of which we
made mention a little above3 ( where he had
said that those Rubies had a kind of Livid
Whiteness or Paleness like that of a Calci-
donian ) but it had in it a Lufire so pleasing
and so marveilous 3 that it fhind in the Dark,
but not as much as colour d Carbuncles, though
it he true, that in an exceeding Dark place I
saw it shine in the manner ofpre.almojl gone
out. But as for co lour dCarbunc leSS it has not
been my Fortune to haveseen any , wherefore I
will onely set down what I Learn d about them
Discoursing in my Touth with a Roman Gentle¬
man of antient Experience in matters of Jew¬
els5 who told me) That one Jacopo Cola being
by Night in a Vineyard of his 5 and espying
something in the mjdsi ofit, that fhind like a
little glowing Coal, at the foot of a vine,
went near towards the place where he
thought himself to have seen that fire, but
not finding it, he said, that being returned
to the same place, whence he had first des-
cry'd it, and perceiving there the same splen¬
dor as before, fee mark'd it so heedfully,
that he came atjength to it, where he took
up a very little Stone, which he carry'd a-
way with Transports arid joy* And the next
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day carrying it about to show it divers ot
His Friends, whilst he was relating after
what manner he Found it, there casually
intervened a Venetian Embastadour, exceed¬
ingly expert in Jefels,who presently know¬
ing it to be a Carbuncle, did craftily before
he artel the said Jacopopancd (so that there
was no Body present that Understood the
Worth ofso Precious a Gemm ) purchase
it for the Value of 10. Crowns, and the
next day left Rome to shun the being-neces-
sttated to restore it-j and (as he affirmed ) it
Was known within sornfe while after that the
said Venetian Gentleman did in Constantinople
fell that Carbuncle to the then Grand Seig--

I mior^ newly come to the Empire, for a hun¬
dred thousand -Crowns* And this is what
/ can fay concerning Carbuncles, and this is
riot a little at least as to the first part of this
account, where our Cellini affirms himself
to have seen a Real Carbuncle with his
own Eyes, especially since this Author ap¬
pears wary in what he delivers, and is in-
clitsd rathef to lessen, than increase the

; wonder os it. Arid his Testimony is the
| siiore considerable, because though he were

born a Subject neither to the Pope nor the
then King of France ( that Royal Virtuosa
Francis the first) yet both the one and the
other of those Princes imploy'd him much

D d a . about



(4°4)
about making of theiir Noblest Jewels.
What is now reported concerning ahShining
Substance to be seen in one of thcrlstands
about Scotland, were very improper for me
to mention to Sr. Robert Morray^ to whom
the first Information was Originally
brought, and from whom I expect a far¬
ther ( for I scarce dare expect a convin¬
cing) account of it. But I must not omit
that some Virtuoso questioning me the other
day at white-Hall about Mr. Claytons Dia¬
mond, and meeting amongst them an In-
getiious Dutch Gentleman , whose Father
was long Embassador for the Netherlands
in England^ I Learn'd of him, that, he is
acquainted with a person, whose Name he
told ( but I do not well remember it ) who
was Adm'ral of the Dutch in the Eafl-Indieq
and who assur'd this Gentleman Monsieur
Boreel, that at his return from thence he
brought back with him intoHoIlanda Stone,
which though it look'd but like a Pale Dull
Diamond, such as he saw Mr. Claytons
to bey yet was it a Real Carbuncle,
and did without rubbing shine so much,
that when the Admiral had occasion to
open a Chest which he kept under Deck
in a Dark place, where 'twas forbidden
to bring Candles for fear of Mischances*
as soon as he open'd the Trunck, the Stone
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would by its Native Light, shine so as to
Illustrate a great part ofit, and this Gen¬
tleman having very civilly and readily gran¬
ted me the request I made him , to Write
to the Admiral, who is yet alive in Hol¬
land, (and probably may still have the
Jewel by him, ) for a particular account of
this Stone , I hope ere long to receive it,
which will be the more welcome to me,
not onely because so unlikely a thing needs
a cleer evidence, but because I have had
some suspicion of that ( supposing the truth
of the thing ) what may be a shining drone
in a very hot Countrey as the East-Indies,
may perhaps cease to be so ( at least in cer¬
tain seasons,) in one as cold as Holland. For
I observ'd in the Diamond I send you an
account of, that not onely rubbing but a
very moderate degree of warmth , though
excited by other wayes , would make it
stune a little. And 5tis not impossible that

, there may be Scones as much more suscep¬
tible than that, ofthe Alterations requisite
to make a Diamond shine, as that appeares
to be more susceptible of them, than ordi¬
nary Diamonds. And I confess to you,that
this is not the only odd fufpition (for they

< are not so much as conjectures) that what
I try'd upon this Diamond suggested to me.
For not here to entertain you with the

t1 changes
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changes I think may be effected ev'n in har¬
der lores of Stones j by wayes not vulgar,
nor very promising, because I may else¬
where have occasion to speak os them, and
this Letter is but too Prolix] already, that
which X shall now acknowledge to you is ,

That X began to doubt whether there may
not in some Cases be some Truth .in what is
said of the right Turquois, that it often
changes Colour as the wearer, is Sick or
Well, and manifestly loses its splendor at
his Death. For when I found that ev'n
the warmth of an Affriction that lasted not
above a quarter of a minute, Nay, that of
my Body, ( whose Constitution you know
is none of the hottest ) would make a mar
nifest change in thefplidcst of Stones a Di¬
amond, it feem'd not impossible, that cer¬
tain warm and Saline steams issuing from
tire Body ofa living man,may by their plen¬
ty or paucity, or by their peculiar Nature,
or by the total absence of them, diversisie
the Colour, and the splendor of so soft a '
Stone as the Turquois. And though I ad-
mir'd to fee , that i know not how many
Men otherwise Learn'd, should confident¬
ly ascribe to jewels such Virtues as seem
no way competible to Inanimate Agents,
if to any Corporeal ones at all, yet as to
what is afsirm'd concerning the Turquois^

changing
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changing Colour, I know not well how to
reject the Affirmation of so Learned ( and
-which in this cafe is much more considera-k
ble) soJudicious a Lapi¬
dary as Boetiw de Boot * 3 * The Narrative In
who upon his own par- the, Au.rhors. °wn

« r , , V- words, is this, Epoticular and repeated Ex- (seyes he; fantfi as.
> perience delivers some- fimw Mm me unm

aurco Anmlo snclusatfi
perpetno geftare,cufus facultatem ((i gemma est) Mnquam satis
admiran potui. Gestaverat emm ante Triguita annos Hispa¬
ms quidam non proculd putems a(libus habitcins. Is cum
vita funllus cfset, & ipstus fufpellex ( ut mosis apudnui
eft ) venum expoflta asset, inter catera ctiam Euros s, expone-
batur. Verurn nemo (licet amplifies eo concurs/[sent, ut cam
proptey Colons Elcganti-am, quam vivo Domino babuerdt:
emerent) fibi cmotam vbluit, pristinum cn'im nitarem &
Colorcm prorfus amiscrap, ut potius Malachites, quam
Eurcois videretur, Adcrat turn temporis gemrnce habendee
destderio etiam parens & f'rater meus, qui antea stapius gritst
tiara & elegantiam ipstus viderant, mirabunch cam nunc
tarn estse defomem, Emit cam nihilominus pater, satisfy vili
p-etio, qua omnibus anicmptui crat, ac prefentes non earn
i fj'e quam His'panus gejtarat, drbitrarentur. Domum refer[us
'Pater, qui tarn turpem Gemmam gesture stb: indecorum, >uta-
bat, earn m:hi clono dat, inquiens', sGuandoquidem, fill mi,
vulgi fama est, Eurcoidem, ut facultatcs funs exerccre vof/it,
dono dari debars, tibi earn devoveo , ego acceptam Gemmam
ScuLptori tradoy at gcntilitia maa instgma il'-i, quamadmodnm
fieri solet, in fafpide Chalccdonio, aliisfy Ignobilioribus Gem-
mis, insculper t. Eurpe emm existimabam, huyasmod-i Gem-
mi ornatus gratia, dum gratiamnullam baberet, uti. facet
Sculptor rcdditque Gemmam, quam gesto pro annulo Signa-
torio. Vix per mensem gestaram, redit i'lti pnstinus color,
feel non ita weansproptcr Sculpturam, ac imequilem supers¬
et em. Miramur omnes gemmam, atque id prœcipue quod color
indies pulchrior steret, let quid observabam , nunquam stye -
cam a manu deposui, ita ut nunc adiiuc candem gestim.

t
morable



morable a Narrative of the Turquob's
changing Colour, that :I cannot but think I
k worth your Perusal, especially since a ;
much later and very Experienccl Author , jOlaui Wormm, where he treats of 1

riomius that Stone, Confirms it with this
inMufœ. Testimony. Imprimis memorandum
1 sipag° exemplum quod nnjhelmus Boetius de , j

seipfo refers, tarn mutati Coloris, quam 1
a caj'u preservations. Cut & ipfe baud dif-
fimile adserre pojfum, riiji ex Anjhelmb peti-
tum quis putaret. I remember that I saw two
or three years since a Tuycois ( worn in a
Ring)wherein there were some small spots,
which the Virtuoso whose it was asur'd me
he had obferv'd to grow fometinses greater
sometimes less, and to be sometimes in one
part of the Stone,sometimes in anpther.And
I having encouraged to make Pictures from
time to time of the Stone, and of the Situ¬
ation of the cloudy parts, that so their Mo^
tion may be more indisputable, and better
obferv'd, he came to me-about the midle of
this very week, and asttir'd me that he had ,.
ds I wish'd, made from time to time
Schemes or Pictures of the differing partsof the Stone, whereby the several Re¬
moves and motions of the above mention¬
ed Clouds are very manifest, though thecause secnTd to him very occult: these Pic¬

tures
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$ures he has prom is'd to show we, and is
very ready to put the Stone it self into roy

[.■ hands. But the ring having been the other
day casually broken upon his finger, unless
it can be taken put, and set again without
any considerable heat, he is loath to have
it medled with, for fear its peculiarity
should be thereby destroy'd. And possibly

! his apprehension would have been streng¬
thens, if I had had opportunity
to tell him what is reladed by

, J P22> 99.
the Learned worwm of an ac¬

quaintance of his, that had a Nephritick
stone, of whose eminent Virtues he had
often Experience ev'n in himself, and for

| that cause wore it still about his Wrist ;
and yet going upon a time into a Bath of
fair Water only, wherein certain Herbs
had been boyI'd, the Stone by being wetted
with this decoction, was depnVd ofall his
Virtue, whence mtmim takes Occasion to
advertise the sick, to lay by such stones
whensoever they make use ofa Bath. And we
might expect to find Turcos likewise 3 easily
to be wrought upon in point of Colour, if
that were true, which the curious
Neri, in his ingenious Artc Ve-
traria teaches ofit, namely. That jW Vetra-
Turcous discolourd and grown ^ iQs 7'
white, will regain and acquire
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an excellent Colour, if you but keep them
two or three days at most cover'd with Oy 1 j
of sweet Almonds kept in a temperate heat f

by warm ashes, I fay if it were true, because
I doubt whether it be so, and have not as

yet had opportunity to fatisfie my self by
Tryals, because I find by the confession ofthe
most Skilfull Persons among whom I have
laid out for lurcoifes3 that the true ones .

are great rarities, though others be not at all
so. And therefore I shall now only mind
you of one thing that you know as well as I,
namely, that the rare Stone which is called
Oculus Mundi, if it be good in its Kind, will
have so great a change made in its Texture
by being barely left a while in the Lan-
guidest of Liquors, common Waters, that
from Opacous it will become Transparent,
and acquire a Lustre of which it will again
be depriv'd , without using any other Art
or Violence, by leaving it a while in the
Air. And before experience had satisfy'd
us of the truth of this, it feerrfd as unlikely
that common Water or Air, should work
such great changes in that Gemm, as it now
seems that the Effluviums of a human
Body should effect lesser changes in a Tur-
coif) especially if more susceptible of them,
than other Stones of the same 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
sleep, matters of this Nature 3 will be bet¬
ter , as well as more easily, clcar'd by Con¬
ference, than Writing. And therefore since
I think you know me too well t© make
it necdfull for me to disclame Credulity ,

notwithstanding my having entertains you
with all these Extravagancies 5 for you
know well, how wide a difference I am
wont to put betwixt things that barely maj
be, and things that are, and between those
Relations that are but not unworthy to
be inquir'd into, and those that are not
worthy to be actually believ'd; without
making Apologies for my Ravings, I shall
readily comply with the drowsiness that
calls upon me to release You, and the ra¬
ther, because Monsieur Zulicbem being
concern'd in your desire to know the sew
things I have observed about the shining
Stone. To entertain those with Suspicions
that are accustomed not to acquiesce but m
Demonstrations, were a thing that cannot
be look'd upon as other than very improper
by>

SIR,
Tour most Z^eBionate

and
most FaithfulI Servants

Ro. Boy le9|
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mmmm rsssst
Royal Society* (the

OBSERVATIONS • °okZM}
Made this * 27 • * . The S'tone it self being to

OEtober 1 66about be shown to the Royal So*
Mr. Clayton*% ciety, when the Observations

Diamond. ifvefd> ! ™*wbling f being in haste J to
omit the Description of it,

which is inshort, That it was a FUt or Table Diamond, of
ab'out a third part of an Inch in length, and somewhat less m
breadth, that it was a Vail Stone, and of a very bad Waters
having in the Day time very little of the Vividness of ev'n erdi-
nary Diamonds, and being Blemished with a whitish cloud about
the middle es it, which covered near a thirdpart ofthe Stonea

BEing look'd on in the Day time. madethough in a Bed, whose Cur- ZjfEL
tains were carefully drawn, I could the that
not discern- it to Shine at all, though lwef If
well Rubb'd, but about a> little after fmeMer-
Sun-set, whilst the Twilight yet '%> the
lasted, Nay, this Morning a pretty A
while after Sun-rising, (but before dear e~
I had been abroad in the more freely n,otfhi t0>
inlightned Air of the Chamber) I the vial
could upon a light Affriction easily mf,ld
perceive the Stone to Shine. Micro! &

cope, that
I might try whether by that Magnifying Glass any thing of pecu¬
liar could be discern?d in the Texture of the Stones and especially
of the whitish florid that.poffest a good part of it. But for all my
attention I could not discover any peculiarity worth mentioning

Secondly*



Secondly, The Candles being removed, I
could not in a Dark place discern the Stone tb
have any Light, when I looked on it, without f
having Rubb'd or otherwise prepar'd it.

Thirdly, By two white Fibbles though hard |
Rubb'd one against another , nor by the long. |
arid vehement Affriction bf Roek Crystal
against a piece of Red cloath, nor yet by
Rubbing two Diamonds set in Ring, as I had
Rubb'd this Stone, I could produce any sen¬
sible degree of Light.

Fourthly, I sound this Diamond hard e~
nough^ not only to enable me to write readily j
with it upon Glass 5 but to Grave on Rock
Crystal it self.

Fifthly, I sound this to have, like
dnwiirit 0t^er Diamonds, an Electrical fa-
Bedies lil?e CUliy i
JimbsYy
set, driclotbir Concretes that are noted to dofo', Mt its tit"
traffiive power seem1 d inftriow to theirs.

Sixthly, Being rUbb'd upon my Cloaths, as
is usual for the exciting of Amber, Wax, and
other Electrical Bodies, it did in the Dark
manifestly shine like Rotten Wood, or the
Scales of Whitings., or other psitrified Fish-

Seventhly , But this Confpicuoufness was
Fainter than that of the Scales, and Slabber
(if I may so call it) of Whitings, and much
Fainter than the X^ght of a Glow-worm, by

which
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which I have been sometimes able to Read
a short Word, whereas after an ordinary

f Affriction of this Diamond I was notable
to discern distinctly by the Lighc of it any
of the nearest Bodies: And this Glimmer-

( ing also did very manifestly and considerably
Decay presently upon the ceasing os the
Affriction , though the Stone continued
Visible some while aster.

Eighthly , But is it were Rubb'd upon a.
convenient Body for a pretty while, and
Briskly enough, I found the Light would
be for some moments much more conside¬
rable, almost like the Light of a Glow-

: worm, insomuch aster I ceased Rubbing, I
could with the Chafd stone exhibit a little
Luminous Circle , like that, but not so
bright as that which Children make by
moving a stick Fir st at the end , and in this
cafe it would continue Visible about seven
or eight times as long as I had been in Rub-
bing it.

Ninthly, 1 found that holding i%m
it a while near the Flame of a

I. Candle, (from which yet I was t°he
carcfull to avert my Eyes) and of a fa-a¬dit s no

„ more than put it into a na^ed Fire.; For fear too Violent a
Heat (which has bcenobferv'd io spoil many other precious

6 Stones ) should vitiate and impair a Jewels that was but
i borrow'd: and was supposed to be the only one of its Kjnd.
| . '
i being
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being immediately rembv'd into the Dark,
it disclosed some saint Glimmering, but in-
feriour to that, it was wont to acquire by
Rubbing., And afterward holding it near a
Fire that had but little Flarhe , 1 found the
Stone to be rather less than more excited,
than it had been by the Candle.

Tenchly, I likewise indeavour'd to make
it Shine, by holding it a pretty while in a
very Dark place, over a thick piece os Iron,
that was well Heated, but not to that De¬
gree as to be Visibly so. And though at
length I found, that by this way also, the
Stone acquired some Glimmering, yet it was
less than by either of the Other ways abotfe
mention d.

Eleventhly, I also brought it to some
kind of Glimmering Light, by taking it
into Bed with me, and holding it a good
while upon a warm part oi my Naked
Body.

Twelsthly, To satissie my self, whether
the Motion introduced into the Stone did
generate the Light upon the account of its
producing Heat there, I held it near the
Flame of a Candle, till it was qualify'd to
shine pretty well in the Dark, and then
immediately I apply'd a (lender Hair to try
Whether it would attract it, but found not
that it did so 5 though if it were made to
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Chine by Rubbing , it was as I formerly
noted Electrical. And for further Confir¬
mation z though I once purposedly kept it
lo near the hot Iron I just now mentiqn'd,
as to make it sensibly Warm, yet it shin'd
more Dimly than it had done by Affli¬
ction or the Flame of a Candle, though by
both those ways it had not acquir d any
warmth that was sensible.

Thirteenthly, Having purposely rubb'd
it upon several Bodies differing as to Co¬
lour, and as to Texture, there leerrfd to be
some little Disparity in the excitation (if
I may so call it) of Light. Upon Wh te
and Red Cloths it feemd to succeed best,
especially in comparison of Black one?.

Fourteenths, But to try what it would
do rubb'd upon Bodies more hard, and less
apt to yield Heat upon a light Affection,
than Cloath, I first rubb'd it upon a white
wooden Box, by which it was excited, and
afterwards upon a piece of purely Glazed
Earth , which seem'd during the Attrition
to make it Shine better than any of the other
Bodies had done, without excepting the
White ones, which I add, lest the Effect
should be wholly aferib'd to the dispo¬
sition White Bodies are wont to have to

: Reflect much Light.
F v

E e Fifteenth-



C4iS)
%v. we Eifteenthly , Having well ex~

likewise cited the Stone, I nimbly plung'd
S'/SU it under Water, that I had pro-
we: bad vided for that purpose, and per-
excited tt> ^iv"d it to Shine whilst it was be-
under Li- , i c c c i r •

qtms of neath the Surface of that Liquor,
several and this I did divers times. But

spirit % when I indeavour'd to produce a
wine, oyi Light by rubbing it upon the !
micai Cmd ^ate^ mentioned Cover of the
express*dl Box, the Stone and it being both

^Cld
f held beneath the Surface of the

]Is iremw~ Water, I did not well satisfie my
bet an M- self in the Event of the Trial; [
califate Vux this I found, if I took theSolution. „ . _r

quors to acquire a Luminousnefs, but need-
dejiYoy its ecj to be rubb'd manifestly much
property. longer before the desired Effe<5f !

was found,
xvi. Ha~ Sixteenths, I also try9d several
hfbfsof- rimes, that by covering it with my
fervation ,

that a warm liquor would not extinguish Light in the Via'
mond, I thought fit to try, whether by reason of its warmth it 1
would not excite it, and divers times I found, that if it were
kept therein, till the water had leisure to communicate some of
its Heat to it, it would oftenshine assoon as it was taken out,
and probably we should have seen it Shine moreS whilst it was
in the Water, if some degree of Opacity which heated Water is
wont to acquire, upon the score of the Numerous I'ttlc Bubbles
generated in it, had not kept us from discerning the Lushe of
the Stone.



Warm Spittle ( having rSo Warm Water at
hand ) it did not lose his Light,

Seventeenths j Finding that by Rubbing
the Stone with the Flat side doWnwards, I
did by reason of the Opacity of the Ring,
and the sudden Decay of Light upon the
ceasing of the Attrition, probably lose the
sight of the Stones greatest Vividness $ and
supposing that the Commotion made in
one part of the Stone will be easily pro¬
pagated all over , I sometimes held the
piece of Csoath upon which I rubb'd it,
lo, that one side of the Stone was exposed
to my Eye, whilst I was rubbing the other,
whereby it appeared more Vivid than for¬
merly z and to make Luminous Tracts by
its Motions too and fro. And sometimes
holding the Stone upwards, I rubb'd its
Broad .side with a fine smooth piece of
Transparent Horn, by which means the
Light through that Diaphauous Substance,
didwhilst I was actually rubbing the Stones
appear so Brisk, that sometimes and in some
places it feem'd to have little Sparks of
Fire. • ^ ^
r. Eighteenthly, Ltook also a piece of flat
Blew Class, and having rubb'd the Dia¬
mond well upon a Cloath, and nimbly
ilaffe. the .Glass upon itto try whether iii
kim 'thfe tightcotid peisrceit, it would by.

Ea I • appearing
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appearing Green, or of some other Colour
than Blew, assist me to guess whether it
felt were sincere or no. But finding the
Glass impervious to so saint a Light, 1 then
thought it fit to try whether that hard Bo¬
dies would not by Attrition increase the
Diamonds Light so as to become pene¬
trable thereby , and accordingly when I
rubb'd the Glass briskly upon the Stone, I
found the Light to be Conspicuous enough,
and somewhat Dy'd in its passage , but
found it not easie to give a Name to the
Colour it exhibited.

Lastly, To comply with the Suspition I
had upon the whole Matter, that the chief
manifest Change wrought in the Stone, was
by Compression of its part?, rather than In-
calc sconce, I took a piece of white Tile
well Glaz'd, and if I pressed the Stone hard
against it, it seem'd though I did not rub it
to and fro, to {Bine at the Sides : And
however it did both very manifestly and
vigdrousty Shine, if whilst I so press'd it,
I mov'd it any way upon the Surface os the
Tile, though I did not make ft draw a Line
of above a quarterof an Inch long, or there¬
abouts. And though I made it not move
to and fro, but only from one end of the
short Line to the other, without any return
or Lateral motion. Nay, after ithad been

often
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often rubb'd, and suffered to lose its Light
again, not only it fecm'd more easie to be
excited than at the beginning of the Night 5
but if I did press hard upon it with my Fin¬
ger, at the very instant that I drew it briskly
off, it would disclose a very Vivid but ex¬
ceeding short Liv'd Splendour, not to call
it a little Coruscation. * So that

,

a Cartejian would scarce scruple to
think he had found in this Stone my self of

< no flight Confirmation ofhis 1 nge-
nious Mastefs Hypothesis% touching whithp'o-
the Generation of Light in Sub- duc'd the
lunary Bodies,not sensibly Hot.

sooner and
better. For holding betwixt my Fingers a Steel Bodkin, near
the Lower part of it, I press'd the point hard against the Sur¬
face of the ^Diamond, and much more if I struck the point
against it, the Coruscation would be extremely fuddain, and

/ very Vivid, though very Vanishing too , and this way which
commonly muchfwpris'd and pleas'd the Spectators, seem*A far-
more proper than the other, tojhow that pressure alone, if for¬
cible enough, though it were so fuddain, and short, that it
could not well be fnppos'd to give the Stone any thing near a,
sensible degree of Warmth, as may be fufpefted of Rubbings
yet 'tissufficient to generate a very Vivid Light„



A Postscript,
Annexed sonic Hours sifter the

Observations were Written.

Stones , as pr0^n^ and the ratherBecauseDiamonds y » ' - 5 . ». _ a v .

Rubies, s a- having try aas / formerly notedg
phires , and mt only a fine Artificial Crifiah
Emeralls, &c. .jr ■if *1 . * at* /
but found not andsome also that t§ Natural ,
any of them to but a Ruby and two Diamonds,
sem"2 DA"Pt 1 did not find that Anj of these
monds, and disclos'd the like Glimmering of
of these we

Mete not upon so little practice, able to fore-tell be¬
fore hand, which would be brought to Shine, and
which would not 5 For several very good Diamonds,
either would not Shine ac all, or much less than others
that were farr inferiour to them. And yet those Inge¬
nious Men are mistaken, that think a Diamond must be
foul and cloudy, as Mr. Claytons was, to be fit for Shi¬
ning ; for as we could bring some such to afford a Glim¬
mering Light, so with some clear and excellent Dia¬
monds, We could do the like. But none of those many
that we try'd of all Kinds, were ecjual to. she Diamond
on which the Observations were made, not only consi¬
dering the degree of Light it afforded, but the easiness
wherewith it was excited, arid the Comparatively great
duration of its Shining. . , . > ,

We after¬
wards , try'd
precious

PO many particulars taken no*
J) tice of in one Night,
make this Stone appear a kindof
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Light | yet after all, perceiving by the Hard¬
ness and the Testimony of a SkilfulI Gold"
smith, that this was rather a Natural than
Artificial Stone ; for fear lefi there might be
some difference in the way of Setting, or in the
shape of the Diamonds Imade use of9 neither
of which was like this, a flat Table-stone, I
thought fit to make afarther Trial of my own
Diamonds, by such a brisk and assiduous As-
fri&ion as might'make amends for the Disad¬
vantages above-mention"d, in cafe they were
the cause of the unsuccessfulness of the former
Attempts: And accordingly I founds that by
this way I could easily bring a Diamond I wore
on my Finger to disclose a Light, that was fen-?
fible enough, and continued so though I cover d
it with Spittle, and ufdsome other Trials about
it. And this will much lefen the wonder of
all the formerly mentioned Observations, by
shewing that the properties that, are so strange
are not peculiar to one Diamond, but may be
found in others also, andperhaps in divers other
hard and Diaphanous Stones, ret I hope
that what this Discovery takes away from the
Wonder of these Observations it will add to
the InstruBiveness of them, by affording preg¬
nants Hints3 towards the Investigation of the
Nature of Light,

F I N I 8.
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