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Hifteriam lapidum fingulari figurd infignium, quos in
fua provincid nafci comperit ; expectare juffit.

19. Maxillz pifcis fragmentum lapideum cum adna-
tis Bufonitibus. Garvordix inventum,

20. Gloffopetra exigua cum mandibulze fragmento la-
pideo adnato.. Faringdon.

At vero ad metam inopinatd pervenimus, jam nihil
amplius adjiciendi eft locus : & te forfan diutills quam
par eft, hoc uno argumento detinui; quamvis gratiffi-
mum efle jamdudum comperi. Vale (vir Ornatiffime)
amicorum quacunque terrarum non immemor.

Oxonii, 20 Aprilis,
1693,

IV. The Extraét of a Letter from Mr. Anthony
Van Leuwenhoek, §. R.’S. to the R. Soc.
containing feveral Obfervations on Cinnabar
and Gunpowder.

Eﬂiz&ving with the greatefb nicenefs examined native
. Cinnabar;1 could difcover therein pothing werthy
noting;wherefore I gave it a very ftrong Fire;upon which
it foon began to move, many {mall Particles feparating
themfelves from the reft, till they had crept into a
cooler place ; and notwithftanding the great Weight
of the Cimabar, yet feveral confiderable Particles as big
as Pins Heads rofe up from the Fire, and got into cooler
places. When the Heat was encreas’'d, the Ciwmnabar

began to evaporate, a black Smoak arifing, made up of
{mall
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{mail Globules : Examining this Cimwabar when cold, {
found therein {everal fix-fiilded Figures, fuch as is re-
prefented No. 1. 4, of which {ome were very regular,
others not ; they were of different fizes, {ome of the
bigne($ of af{mall Sand, others an hundred times lefs ;
fome were of the Fig. B. thaped like an Equilateral Tri-
angle withthe Three Points cut off. [ never found any
of thele Figures in the Ciwnabar, till it had been expo-
fed toa ftrong Fire, which {eparated them from it, not-
withftanding which it {till retained its red Colour, only
was fomewhat browner.

Some part of the Cinnabar that lay nextto the fire
appeared as € D ; fome Particles alio were like E, o-
thers like F, and fome with feveral Points and folid
Angles, as G H. Befides thefe Figures, there was a
blackith matter, which like Smoak had been {eparated
from theCinnabar, where [ found a great number of
exceeding {mall Globules of Quickfilver, and admired at
tie great quantity thereof contained in the Cimnalar
Among{t thefe Globules lay fome, whichI judged to be
Salt Particles 3 but for their extreme minutenefs I could
not difcern their Figure.

When I burnt the Cimmabar in the opea Air, there
arofe a Flame very like that of Brimone ; but upon
examination [ could not find that the inflammable parts
tacreof were true Brimffone., Then I cauled the Flow-
ers of Brimftone toarife, which ¥ viewed, and found,
anonglt feveral irreguiar paits, fome Globules tranipa-
reat ke Oil ; and the higher they ro’e from the Fire,the
{imailer were theie Globules, titl in the end they became
undiltinguithable. The Volatile parts of Cinnabar coald
not.be driven very bigh, tho with a great Fire, wlhere-
asthofe of Brimflone were raifed much higher with a
{mall Heat. I obferved in the Brimffone feveral Salt-
Particles, conflituted, as I guefS'd, of m1ny fmall uni-
ted Globules.  For [ fuppole they were raifed in a round

e 2 Figure,
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Figure, which fubfiding thoots into Angles, efpecially if
they meet with any Moifture.

Powdering fome Cimnabar, 1 expofed it to the Fire
asbefore, and found therein fix-fided Figures, with fome
triangular ones, whereof fome had one, others more
Angles broken off ; with other differing Figures with
one acute Angle, bur there were no Squares or Oblongs.
I often found amongft them a confiderable quantity of
Oil, with fome traniparent parts which I took for Salts ;
this Oil lay fartheft irom the Fire: and I judged the
Flame which I fomet:mes obferved, might be from the
buraing of thefe Oily parts.

I then poured Rain-water on fome of this Cimnabar
that had been raifed by the Fire without flaming ; and
when it had fteod in the Air tili part was evapora-
ted, I found a great number of Salt Particles of a lon-
gith Figure, as arereprefented No 2. 2. And tho’ fome
of thele were b'gger, yetI judged them to be formed
of the imaller ones united together. Amongft the reft
fome were pyramidal, conftituted on a fix-fided Bafis,
and ending ina point Like little Diamonds. There were
Salts of {ome other Figures, as Oblongs, &¢. So that
no eftimate can be made of thefe Salts. It is true
Rain-Water affords a Salt, butit isin {o {malla quantity
as not to be confidered in this Experiment.

Then | poured Rain-water on beaten Cinnabar, and
atter fome Weeks fetling, and in part evaporated, I
found therein an inconceivable number of Salt Particles,
of which I could not difcern the Figures they were fo
{fmall, my beft Microfcope fhewng them no bigger
thana Sand appears to the Naked Eye; only I faucied
fome were Sexangular. Boiling fome of this Water,
and evaporating part of it, the atorementioned Salts
were to be fecn in greater quantity; fome of the lar-
et are reprefented, magnified, N° 2, X. L. L.

Having
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Having thercfore thoughe that the Salt Particles
which were raifed up by the force of the Fire, muft
neceflarily be of a Spherical Figure, as being foftned and
melted by the Heat, | was willing to be fatisty’d herein ;
and remembring fome Remarks I had formerly made on
Gun-powder, 1 took feveral clean Glafs Vials from 3
to 6 Inches long, thefe I heated to dry them, and ra-
rify the Air, and then put therein one or more of the
largeft Corns of Gunpowder, and clofed them up to ex-
clude the common Arr, and placed them in fo great a
Heat that the Powder took Fire, filling the Glals with
a white Smoak, fome of the Cole and Brimftone ftick-
ing to the fides; but putting in more Corns, they
were carried up much higher, fo that 1 could very di-
ftin&ly difcern the Brimftone f#rom the Nitre; for it
lay fo thick in {ome places, as to exhibit a yellow co-
lour, and might, by a good Microfcope be feen moving
circularly in the white Smoak, which was the Nitre;
tho the Particles thereof were very f{inall, which, when
moving, appeared perfect S;heres, which leifurely fub-
fided to the bottom of the Glats : Wherefore I laid the
Glafs along, that the Particles of the Nitre might be di-
ftin& trom thofe of the Coal and Brimftone ; -and then I
found thofe Particles which betore feemed Globular,
were, when fixed on the fides of the Glafs, all fhot in-
to fix-fided Salts. Some were like Ne. 3. M. N. with
others irregular as 0, and fome of thefe ended pyra-
midally like lictle Diamonds.  Some of the Salv perer
Particles which lay mixt with the others were long and

flender, and looked like little bundles of Arrows.
Befides the forementioned parts, I cbferved a Moi-
fture in the upper part of the Glafs upon the firft #-
ring of the Powder, which 1 guefs’d might come fro.
the Nirre, and therefore fhall call it Oyl of Mitre, tic’
poffivly there might be fome Oyl of Sulphur mis:
therewith ; for further Satsfaction I put fome refired
Nitre
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Nitre by it felf ina Glafs, leaving a {mall hole in the
top to prevent its burfting, and gave it {o great a heat,
that the -Nirre boyled, and fourd in the upper part of
the Glals a very traniparent fluid matter, or Oyl, which
at another time was curcdled tcgether in irregular Fi-
gures, and ffuck to the Glals.

Not fully fatisfied herewith, T repeated the Experi-
ments with the powder, and immediately after its blow-
ing up, I viewed the Glaf§ with a Microfcope, and
could then difcern the very fuddain change or fhooting
of the Globular Particles of the Nizre into Scxangulsr
Salts, and that all at once. The number of thelc Salt-
Peter Particles afforded by ore Corn of Powder, is in-
conceivably great, befides thofe of the Sulphur and
Coal.: Tliefe were beft feen when I fired but one Corn ;
for when there were more fired, the greater quantity of
Nitre blew up {fo much of the Sulphur and Coal, that
the change and fhooting of the Salts could not be {o
well feen, {1 fired the Powder with Heat from below,
the Coal and Sulphur would be blown up; but if with
Heat from above, but few Particles of the Coal, and
yet fewer of the Sulphur would be forced up.

Next [ fired one,two,and thrce Corns of Powder in feé-
veral cloled Glafles, and {uffering them to cool, T opened
them (fome after 4 or 5 days) and found always com-
prelt Air therein, which flew forcibly out, That I
might know the quantity of this gentrated Ajr, I open-
ed fome of them after {uch a manner, that the Air con-
tained thercin iffued into a Bolt-head with a narrow
Neck, which was filled with Water, which, as the Ay
ruthed in, was forced out ; by which Experiment 1 found
the Air comprels’d eight times whst it was before ; or,
which is thefame thing, when at literty took up eight
rrimes the room it did before.

Not
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Not fully fatisfied herewith, 1 put one Corn of Pow-
der ina Glafs, and clofing it up with a very fmall hole
only at the narrow end, which-end [ placed under the
Water in the glafs Veflel as before, and firing the Pow-
der, fo great a quantity of Air was thereby generated,
as forced out 160 Grains of Water. Now 13 Corns
of Powder weigh but one Grain.; wherefore multiply-
ing 160 by 13, which makes 2080, we find that Gun-
powder fired expands it {eIf 2080 times, or takesup{o
many times the Space it did before.

I obferved likewile that the Glafs wherein the Pow-
der was fired would be always filled half full of Water
immediately after the Explofion, the realon of which
I conceived to be the great rarcfaction of the Air, by
the Heat of the Fire and firoke of the Powder,which up-
on cooling takes up lefs. Space, and the Water enters in
to fill up the reft to prevent a Vacuity.

From this laft Obfervation, T concluded that a Bullet
cannot be fhot with fo great a Force out of a very long
Canon, or other Gun, as out of one foniething fhort-
er : And difcourfing fince with a certain Commander-
upon this Subject, he told me he was once prefent:
when upon a Wager a Cannon of 14 Foot threw a Ball
much farther than one of 18 Foot.

As to thie’ Reafon, how {0 great a quantity of Air
comes to be generated, tho” I thought of feveral Solu-
tions, yet I could not fatisfie my felf ; I {ometimes
thought that the Particles of the Air were by the violent
motion broken and comminuted into {mailer, and fo be-
tween each Particle a much finer Subftance might be-
placed, but this did not anfwer {0 great an Expanfion.
Upon the whole, T concluded that the greateft Improve~
ment that can be made in fhooting, 1s, if poffible, fo.
to order the matter, that all, or the greateft part of the
Powder be fired at once; and when this is effeéted, a
much lefs quantity will ferve than.is.now wied..

Ta
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"To cxamine yet farther this matter of - new-made Ajr,
I took one Grain weight of Crabs Eyes, to which I
poured Wine Vinegar, and in 4 hours as much Air was
generated as filled the fpace of 44 Grains of Water ; and

Grains of Crabs-Eyes produced about three times
as much. This new-made Air kept its Expanfion for 12
hours that I obferved it, whence it appears to have been
true Air.

V. The Defecription of the American Tomineius,
or Humming Bird, commmnicated by Nehe-

miah Grew, M. D), and Fellw of the Royal
Society.

THerc is in moft parts of America a Bird called by
the Englifb the Hum Bird, by the Spaniard To-
mineius.  He1s of a moft excellent fhining green Color,
and very refplendent ; the Colour doth {omething re.
femble fome of our Englifb Drakes-beads. It doth inha-
bit in fome of the colder parts of America, as well as in
the hotter. It is the leaft of all Birds that I have feen
there or in England ; her Leg and Foot together is bue
half an Inch, the other partsanfwerable, the Trunk of
her Body not an Inch, 1 did weigh one (in thofe parts)
as foon as ever it was kill'd, whole Weight was the tenth
part of an Ounce Awoirdupoize, which I take to be a-
bout the Weight of ‘a Coined Six-pence. And I have
weighed here in England a Tit-moufe (which1 take to
be the leaft Bird here)and it weighed above Two Shil-
lings, and fome Halt a Crown. I faw one of their
Nefts made of Cotton-Wool, in form and bignefs of the

Thumb
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