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a Light on this obfcure Subje@, T am, with very
great Refpect,
Deay Sir,
Tooting, Feb. 15, Your faithful Friend,
1745-6.
and obliged humble Servant,

H. Miles.

XVIL. Ar Account of a Book intituled, De
quamplurimis Phofphoris nunc primum
detecis Commentarius. A4uétore Jac. Bar-
thol. Beccario. Printed in 4to. at Bo-

lognia, 1744. Extratted and tranflated
[from the Latin 4y W, Watfon, F. R. §.

Read Feb. 27. HE ingenious Author, in the Work
1745°C- before us, does not treat cxprefly
of thofe Productions of the chemical Art, which we
ufally call Phofphori, but principally of fuch Sub-
ftances, whether natural or artificial, which imbibe
the Rays of Light in fuch Quantities, and in fuch a
Manner, as to appear luminous for a Time, even in
abfolute Darknefs.

Before 1 cnter upon the Subje@t Matter of this
Treatife, I muft take notice of the Apparatus made
ufe of in thefc Inquirics. Cur Author caufed a
weoden Box to be madc, large enough either to fitin,
or ftand in upright; yet not fo large but he might
wit b Eafe be carricd to any Place the moft convenient
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for his Obfervations. In this Box was a little Win-
dow, in which a cylindrical Tube was fitted o cx-
a@tly, that no Light could be admitted but through
the Tube, in which there was an Apparatus fo
adapted, that the Perfon within could place any Ob-
je& proper for Obflervation in fuch a Manner, asto
reccive as much Light as it could contain, and then
to turn it inftantly towards his Eye, without admiting
the leaft Ray of Light, befides that brought in by
the Obje&. TheInfide of this Box muft be abfolutely
dark 5 without which Caution many of the Attempts
would be unfuccefsful ; becaufe the Light in many
of the Subje@s was neither very lively nor very laft-
ing. Therefore it was neceflary alfo, that the Eyes
of the Obferver thould be as free as poflible from
the Impreflions of former Vifion: So that it were
proper to make thefe Obfervations immediately after
Slecp, or to keep the Eye you intend to make ufe
of fhut at leaft half an Hour before you enter the
Box. A Proof to know whether your Eye is pro-
petly difpofed, will be expofing a Picce of whitc Pa-
pet to the Light in the Tube, and then being able to
perceive its Form and Colour when turned towards
you in the Box.

Our Author divides the Phofphor: into feveral
Kinds ; fome of which fhine of themfelves naturally,
as the Glow-worm and Dates; or adventitioufly, as
the Fleth of Animals, which moft probably arifes
from a Degtce of Putrefaltion, fometimes too flight
to be obvious to our Senfes. Other Bodies become
fuminous by Attrition, Heat, the free Accefs of Air,
and, laftly, by imbibing and retaining the Rays of
Tight. Thofc Bodies that are luminous by Attrition,
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are amongft others, fome Diamonds, and the Hairs of
Animals; by Heat, feveral Sorts of Gems, and Moun-
tain Cryftals; from the free Accefs of Air, the Phof-
phori of Kraft and Homberg s from the Afpect of
Light, the Bolognian luminous Stone, the Prepara-
tion by Chriftian Adolphus Baldwin of Chalk dif-
folved in Spirit of Nitre, as well as fevcral others
difcovered by the late Monfieur Dz Fay, who found,
that whatever Subftances would,. by Calcination, be
converted into a Calx, or whofe Concrete, from a
Solution in the Acid of Nitre, would bear Fire enough
to become red-hot, thefe Bodies were adapted 1o
imbibe and retain Light.

The greateft Number of Phgfphori are of the lalt-
mention’d Kind, and thefe are principally the Sub
jeits of this Treatife. Some of thefc are natural,
others artificial ; but of thefe laft the Preparation is
fo flight, as not to change the Nature of their con-
ftituent Pacts. The nataral Phofphor; are cither foflil,
vegetable, or animal. The foflil are, though very
different in Degree, fome Sorts of Earths, white
Sand, Lime-ftoncs, Stalactites, and {cveral other
figured Stones, 1fland Cryftals, Flints, fome Species
of Agates, white Arfenic; but no fort of Metals,
metallic or fulphureous Bodies, as Jet, Amber; ex-
cept the before-mention’d Arfenic. On the other
hand, Salts imbibe Light, provided they are divefted
of every metallic Principle; otherwife not, though
pellucid as poflible.  For this Reafon, none of the
Vitriols will imbibe Light ; but other Salts will, tho’
with a confiderable Difference as to Quantity ; for
Sal Gem. and Rock-Salt imbibe very little; Sca-Salt,
if dry, and in Cryfals, much morc; and, in like

L2 mannecr,
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manner, Sal. Ammoniac. ; more yet, Sal catharticum
and Nitre; weak in the Nafron of the Ancicnts,
and Alum; but brightelt of all in Borax.

In the vegetable Kingdom we find very few Plof-
phoristhat ot dry rotten Wood is weak, and not laft-
ing; it appears chicfly upon thc Edges and Inequali-
ties of the Surface. But this is moft remarkable in
the rotten Wood of the Fir-tree, and fome others,
where 1n the dark you fece fhining Spots as big as
Tares; whercas, in full Light, the whole Surface
appears alike. Some fcw Barks arc luminous, but
not confiderably {o; but no Fruits, Sceds, or their
Maeals. Cotton appears very bright, and the Cryftals
of Tartar; but fine Loaf Sugar appears the moft lumi-
nous of all, both without and within. Gums and
Refins retain no Light.

There is a valt Varicty of Phofphori in the animal
Kingdom, fuch as the Bones and Teeth 5 to thefe may
be added the Shells of Fith, Egg-fhells, the human Ca/-
culus,Bezoar, and in whatever Parts of Animalsthe ter-
reftrial Principle is very predominant. But where there
is a confiderable Quantity of oily Matter, as in the
Hoofs, Horns, and Fcathers, no Light is manifeft.

The Author, having gone throngh the natural
Phaofphori, propofes fome Queries concerning them ;
of which the firft is, In what and how great a
Light the Objc&t ought to be placed? He tried
different Phofphori in different Degrecs of Light, and
found them imbibe moft Light from the Sun itfelf ;
next in Quantiry, when the Sky was clear; and the
leaft in foggy Weather. Thefe Experiments fhould be
made in the open Air, and not in a Houfe with the
glafs Windows fhuv; becaufe many Bodics appear

luminouvs,
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luminous, when the Light has conic dirctly to them,
which will not have that Appearance when the Light
has pafled thtough the Glafs. Hc laftly tricd what
Light they would imbibe from very bright Flame,
and found, that Alabafter itfelf, which is faturated
more than any Subftance by the Sun’s Rays, imbibed
exccedingly little. The next Query is, how long
thefe Bodies fhould remain in the Light to be fuf-
ficiently faturated ! Four or five Seconds were found
the utmoft Length of Time required for that Purpofe.
The other Query is, How long the rececived Light
will continue in thefe Phofphori 2 It does not laft the
fame Time in all; but continues more or lefs, from
2 Seconds to 8, in proportion to the Strength of

the Pho/phorus, and the Quantity of Light received.
We pafs now to thofe Phofphor:, which are pro-
duced by Art; and, firft, to them which are made by
the Maceration of Plantsalone, and without any Fircs
fuch as Thread, Linen Cloth, but, above all, Paper.
The luminous Appearance of this lalt is greatly in-
creafed by Heat. This is confirmed by two Experi-
ments : The firlt is, by cxpoling the Paper, fpread
upon an iron Grate, to the naked Fire, yct not near
cnough to {corch it, and then laying a warm Brick
thereon to rctain the Heats by which means it was
obferved, that where the Paper was not skreened by
the iron Grate, it was moft luminous; fo that, by
the Lights and Shades, yeu might diftinguifh in the
dark the Image of the iron Grate a confiderable Time.
The other Experiment is the Application of the Pa-
per to a Plate of warm Brafs ; from which, when in
the dark, you might very cafily, by its being lefs lu-
minous,
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niinous, diftinguith the Margin of the Paper, that had
not been warmed by the Brafs.

The Author procceds to take notice of thofe Phof
phor: which become fo by the Afliftance of Fire.
But the Fire here fpoken of is not great enough to
diffolve their conftituent Parts, but only fuch as may
afte& the cxternal Parts of their Texture, and that but
gently ; fo that the Procefs here mentioned is only
drying or roafting. For it is not the watry or the
faline Part in Bodies which is torrefied 5 but the olea-
ginous, wherewith many Vegetables, and moft Ani-
mals, abound.

The white Flefh of Animals, fuch as that of Chick-
ens, becomes a Phofphorus by roalting, as wellas the
Tendons, and whatever Parts of Animals become
olutinous by boiling, fuch as Carpenter’s Glue, Ifing-
gla(ss to thefe may be added Cheefe.  Bones, tho'
they imbibe Light without any Preparation, have that
Property in a much greater Degree when burnt, and
their luminous Appearancc is much more lively. But
Roafting has not this Effe@ upon Feathers, Hoofs,
Horns, or Whites of Eggs. The fame Operation,
which produces feveral Phofphori from the animat
Kingdom, gives alfo fcveral from the vegetable.
Thus, by gently toafting, Gums, as Myrrh, Gum
Tragacanth, "and others, appear luminous, tho’
diffcrent in Degrees ; and this Light is clear, in pro-
portion to the gentle Evaporation of their aqueous
Parts, By this Treatment, Nuts of every Kind, Pulfe,
Corn, Coffce-Berrics, Mcal, Bread, and Wafers, alfo
become Phofphori. Turpentine, Amber, and fome
Refins, require more Fire before they imbibe Light s
{o that you mult diveft them of their Acid, and their

light
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light ethereal Oil, to make them appear luminous.
But here great Care muft be taken that they boil no
longer than from bcing white they turn yellow; for
if you procced longer, your Labour is loft.

It is neceflary that you thould be acquainted, that
thofe Phofphori, which are produced by Torrefaction,
foon lofe their Power, which, perhaps, neither Time,
nor a thorough Diffolution of their Parts, can deprive
the natural ones of. In general, as long as the Phgf-
phori, gained by Torrefattion, preferve their Power,
their Light is more fharp and ftriking, but the natua-
ral, more weak. But thofe that are gained by Cal-
cination, and Baldwyn's Phofphorus, {eem to pof-
fefs both the firiking Light of thofe gained by Tor-
refaltion. and the weaker Light of the natural Phof-
phori: The laft they preferve a long time, but the
former is lo@t by degreces much fooner. The well
calcin’d Afhes of Plants, or rather their terreftrial
Parts remaining after the Solution of their fixed Salts
by wathing, and neutral Salts, continue Phofphori
after many Years. So that, as far as we can judge,
the luminating Power which is gained by Calcination,
tho’ not f{o intenfc, continues perpetual 5 whereas
that gained by Torrefaltion always decreafes, and in
a very little while is no longer vifible. Some even,
by this Mcthod, continue to imbibe Light much
longer than others, Gum Arabic, which continues
longeft, lafts {ix Days; Bread, not onc; and Coffee,
only a few Minutes. However, at any time, by a
frefh TorrefaGtion, you may recover thefe languid
Phofphorisin which Property they have great Likenefs
to the Bolognian Stone, and other Phofphori prepared
by Art. The Phofphori gained by Torrefaltion, as

well



[ 88]

well as that of Bolognia, will not imbibe Light, while
teey are warms and this laft docs not appear fo lu-
minous when firft prepared, as when it has been fo
fome time.

The natural Pkofphori do not differ only in the
before-mention’d Particulars, but alfo in the Colour
of the Light itfelf. The Light of the natural gene-
rally appcars either perfedly bright, or fomewhat in-
<lining to ycllow : The artificial produces a red, and
tometimes a brown Light; but there are fome Ex-
ceptions to both thefc Rules. From thefc different
Appearances, the Author conjettures, that there arc
two Sorts of Fire arifing from different Principles ;
wzz. that in torrefied Subftances, from a fulphurcous,
and that of the natural, from a terreftrial Principle,

In obferving a Picce of Lapis Tutie, which was
rough and unequal on its convex Side, finooth and
fomewhat polithed on the concave ; he found, to
his Surprize, that the rough Side was luminous, and
the fmooth onc not. He was very defirous of in-
veftigating the Caufc of this Appearance.  Heremem-
ber’d that fome polith’d Marbles did not imbibe Light,
or very little, and that at their Edges ; bur, having loft
their Polifh, they did admit and retain it.  He there-
fore conjclurcs, that Bodics, according to the Dif-
pofition of their Surfaces for the RefleGtion of the
Light, cither fuffer or prevent its Entrance into them.
If this Pofition holds good in the Refletion, why
fhould it not with rcgard to the Refraétion? Our
Author produccs two Experiments, which he appre-
hends not forcign to the prefent Purpoles butisyet
imaking others, for his furcher Satisfaliion.  He ex-
pofed a glafs Bottle full of Well-Water 1o the Lig };,’

and,
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and, as foon as poflible, obfcrved it in the dark., As
he expeéted, it imbibed no Light. Upon pouring
into it fome Qil of Tartar, it became turbid and
whitith, from the Well-Warer being ufually impreg-
nated with calcarious Matter.  Upon obferving it
then in the dark, after having been expofed as before,
it retained cnough of a pale Light to diftinguith the
Shape of the Bottle. In a Bottic of Rain-Water he
diflolved fome Talcs which Stone, by rubbing, will
diffolve in Water as Salts do, without rendering
it opaque ; to this Solution he added Oil of
Tartar, and this Mixturec was luminous as the pre-
ceding. He therefore coneludes, that fo long as
carthy Corpufcles are very finall, feparate, and agree-
ing in their Surfaces with the Water in which they
float, they readily tranfmit the Light they receive s
for which Reafon it is impoflible they fhould retain
Light enough to appcar luminous ia the dark. Bur,
by the Affufion of the faline Principle, the earthy
Corpufcles unite with the Water and Salt; and from
the Union of thefe Principles the Mixture grows
thick, whereby the ready Tranfmiflion of Lighe is
prevented 5 fo that, if this Mixture is without Colour,
or any thing metallic, the Light will be topped long
enough to be vifible in the dark. But if, inftead of
Oil of Tartar, you add Sugar of Lead, the Mixture
will be turbid, but retain no Light. In thefe two

Experiments the Water becomes a Phofphorus.
Gems, Cryfltals, and Glafs, whether whole, or
powder’d ever fo fine, rctain no Light ; fo that nei-
ther their Tran{parency nor Whitene(s contribute to
their becoming Juminous in the dark.  Of feveral
Diamonds, in all Appearance perfeétly the fame, fome
M were
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were very luminous, others not at all.  Of many
opaque Subftances, whether rough, polifhed, or fincly
powder’d, fome were luminous, othersnor. Sothat
it appears, that not only the exrernal, but the in-
ternal Texture of Bodies alfo, may conduce {fome-
times to their being luminous.

From the preceding Experiments, the Author is led
to make fome Inquiries into the Caufe of this Jumi-
nous Appecarances; and takes notice, that alimoft all
Bodics, by a proper Treatment, have that Power of
fhining in the dark, which, at firft, was {uppofed to
be the Property of one, and afterwards only of a few.
How this is brought about, is not very cafy to folve.
It we fuppofe with fome (ro which our Author, in
feveral Paflages of this Work, feems not averfe), that
the Light from a luminous Body cnters and abides
in the Phofphori, we fhall find fomewhat new to ad-
mire in Lightitfelf. It is no ncw Opunion, that this
Fluid confifts of very fine Particles, which are conti-
nually darted forth from a luminous Body, in all Di-
reQions, with a very great Velocity : But it has by
nobody been laid down hitherto, that thefe Particles
are not diffolved by the Violence of their Agitation,
not difperfed, nor immediately ceafc to exift; but
fubfift ftill, and adhere to what Bodics come in their
Way, as Heat docs, and arc the Caufes of Odours.
If therefore the Particles of Light are not diffolved
as foon as they are emitted from a radiant Body, but
continue fome time, what elfc is. required, but that
we allow its Atmofpherc to cvery lucid Appearance?
If the Phofphori fhine with a borrowed Light, but
not with their own, and that only when put in Mo-
tion, and fired by the Rays of a fhining Body, which

fome
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fome Experiments fcem to confirm, then othet new
Doeé&rines will arife. There muft be then a hidden, a
fecret Principle in Bodics, to be lighted up by this
mott fubtle Fire. There will be in the Univerfe a
certain perpetual Fire from thele Plofplors 5 the Mat-
ter of which, tho' conftantly dxﬂlp“ud by burning,
does not wafte cnough to be obvious to our Senfes.

I cannot conclude my Extradt of this Author, with-
out mentioning, that his Work is the Refult of a
great Varicty of very ingenious Obfervations, and of
Experiments made with the utmoft Accuracy; to
which I may add, that where-cver he makes any Con-
je&ure concerning their Caufes, he does it with all
poflible Decency, “and Submiffion to the Judgment
of the Learned.

XVIL. A Letter from the Rev. Dr. Miles,
F.R. S. to Mr.Baker, F. R.S. concerning
the Elettricity of Water.

Dear Sir,

Read ng. 27- Y BEGIN with a Refolution to be mer-
174570 ciful, and hope to keep it, efpecially
as I perfecure you again fo foon 5 and indeed the true
Rcalon of my domo it now, isthat this might reach
you before 1 have the Favour of another from you,

as it relates to an Article in my lalt *.
I this Afternoon, on refle@ing afreth on Monfieur
L’ Allainand’s Experiment refolved to make the fol-
I 2 lowing

* p.mg. fupra. + p. 59. fupra.



