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WL Several Experiments on the dterition of Bodies
Vacuo. Made before the Royal Society ar Gre-
{fham College, &y Mr Fr. Hauksbee, F. R, S.

A Defcription of the Machine for Giving a Swift Motion te
Bodses in Vacuo, without Admitting the External Air,
reprefented in Tab. 11, Fig. 1.

A. Is a Ladder, fuch as is generally us'd in Houfes.
« B. B. IsaBarof Iron which pafles through the
Middle of the upper Step, and is falten'd to the Back-board
of the Ladder by 2 Nutts and Screws thro both the Board
and Iron.

C. C. The Jaws of the Iron Frame which holds the great
Wheel. D. D. 23 inches Diameter within its Groove.

E. E. The Brafs Plate of the Air Pump on which the Re-
cipient £. f. is placed.

g. g. The Spindle to which Bodies of different Magni-
tudes may be faften’d, by a hole paffing thro the Middle of
them, fufficient to receive the Spindle ; and by means of
the 2 Nutts h. h. a larger or a {maller Body may be {crew'd
faft between ‘em.

i. i. Is a Brafs Plateturn’d true to the Grownd Edge of the
Recipient on which it is plac’d, having a Brafs Box in the
middle of it, which is full of Collars of Leather well oyld,
thro which the Spindle pafles: The hole of the Brafs being
likewife juft fit to receive it.
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k. . Two Pillars with Nutts to {crew down a piece of
Board, which has an Tron faften'd to it to receive the up-
per neint of the Spindle, the lower one falling into a Brafs
Socker, ferew'd to the middle of the Plate of the Air
Pump.

I, 1. The Sapporters reaching from the upper Board of
the Ladder to the Pillars, to prevent the Recipients being
drawn from its place by the moticn and tug of the Wheel.
band.

m. m. The fmall Wheel which the Bang {urrounds from
the great one,and is 1 Inch and a half diameter.

n.n. The Winch which gives motion to the whole.
The fmall Wheel m. m. making about 15 Revclutions to
one of the large Wheel D.D. fo that a Body faftned to
the Spindle g. g. of the fmall Wheel m. m. muft be turn'd
15 times roand to once of the great Wheel 5 and accord-
ing as it fhall exceed in Diameter the fmall Wheel, fo will
the Velocity of the Motion of the Extreme parts be pro-

portionably encreas'd. .
o.0. Are two Screws which faften the Ladder to the

Tloor,

Experiment I.

An Accoxnt of am Experiment made Novemb. 21. 1705, at «
Meetirg of the Royal Society at Gretham College, fhewing
that Light is Producibile npon a [wift Attrition of Amber on
Woollew in Vacuo.

Being prepat’d with the Machine before defcribd, for
giving a {wift motion to Bodics in Vicno, the Amber
made ufe of in this Experiment was Beads, about the big-
nefs ¢f fmall Nummegs, and Threaded ; by which means a

iece of Wood was furroundrd with them, which I had
ourpofely caus’d to be Tur <, with a Grove on the edge
of it, to keep the Beads f.om being diipiac’d upon a {mart
Auri-
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Attrition, Likewife between every Bead was ty'd over 2
String from Pin to Pin, which were fo many pieces of
fmall Wire, drove thro the Weod for their better fecurity
and faftnefs, the Beads appearing about half their Dinmeter
beyond the Wood to which they were fixt. (as in Fig. 2.)
In this manner it was put on the Spindle, and faften’d there
by the two Nutts, as before defcrib'd. (See Fig. 3.) Then
the Brafs Plate on which the Woollen was wrapt, being
ferew'd to its place, ( by means of the Socket, which re-
ceives the lower point of the Spindle ) would then {pring
back, and embrace the Amber with a moderate force. (:s
in Fig.3.) Thus prepar'd, and the Receiver plac'd over,
with its upper Plate and Box for the Spindle to pafs through,
the Pump was fet on work, "and in a very little time the
Mercury in the Gage was clevated to about 29 inches and a
half, which fhiew’d the Recipient to be well exhaufted of
its Air. The Great Wheel being then turn'd, gave a very
{wift Attrition of the Amber on the Woollen, but no Light
at fir(t appeard : Yet in a fecond or two of time it became
vifible enough; which fhews it requires fome degrees of
Heatito produce the Phemomenon. 1 could not obferve that
the Continuance or Encreafe of the Motion, did contribute
any thing to the Enhancement of the Light, after the fir(t
production of it : Nor would the Light thus producd, live
on the Amber to continue a Circle, notwith{tanding the
velocity of the Motion given; bat dy'd fo foon as it had
deferted the Affricated Woollen. However, on the Wool-
len, (during the Motion, } where the Attrition of the Am-
ber was made, the Light continu’d without Intermiffion,
and was difcernible at three or four foot diftance. What
farther to be taken notice of in this Experiment was, That
it highly Corrohorates and Confirms thofe made on the
Produ&ion of Heat i# Pacno by Attrition : For the Amb:t
was not only moderately hLieated, but appear'd to be birat
and crackt by the Intenfenefs of &. And the Woolien
Hbhhhhhhhhbhhh 2 ag.inft
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againft which it rubb'd, appeard likewife not only dif-
colour’d, but perfeitly f{corcht and burnt through : That
altho the {age Motion and the fame Attric'on was given
the Amber in the Open Air, yet very little Light did en-
fue, in Comparifon to the Appearance of it in Vacuo -
That the Travel or Velocity of the extreme parts of the
Amber, was equal to fomething more than one third of a
mile in a minute : Suppofing the large Wheel to make two
Revolutions in a fecend of time, whofe Diameter 1s 23
Inchss 5 the Diameter of the {mall’ one mov'd by it, one
Inch and 2 half; and the Diameter of the Woced and
Amber on the fame Spindle with the fmall Wheel, four
Inches and a half.

Experiment I
Stewing the Necelfity of the Air's Prefence { at leaft fome de-
gree of it) in the Produition of Fire, upon the Attrition of
Elint and Steel.

Aving provided a Steel Ring about 4 Inches Diame-

ter, its Thicknefs aboat one eighth of an Inch,

w hich between two pieces of Wood of a les Diameter, I
fixt on the Spindle with the Nutts, as mentioned in the
foregoing, Experiment 5 its edge verging beyond the ex-
treme of the Weod that held it about half an Inch. The
Brafs Plate, which I made ufe of for faftning the Woollen
for the Aterition of Amber, ferv'd likewife to fix a piece of
Flint : Anedge or corner of which {tood expos'd to the
Stecl, which Brafs Plate by its Spring would hold the Flin¢
pretty {trongly to it, notwithftanding {fome might be worn
or chipt off by the Rapidity of the Motion given. In this
manner it was Cover'd with a Receiver, and Brafs Plate
and Box, as the former, But before any Air was exhauft-
ed, the Great Wheel was mov’d, which gave motion to
the fmall one, and confequently to the Included Steel s
which
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ich exhibited fparks of Fireiin a very plentiful man-
sirer fome Awr had been withdrawn, the Great
Y/hee! was turned, as before, but ithe number of Sparks
then trodue’d did not only feem to beleffen’d, but a fen-
fitle decav of their Loftre and Vigour was manifeft.” And
fo ut'every fop tha: was made, torepeat the Experiment
at greater Rarcfaftions, did the Sparks produc’d ftill
dimicith. in ¢heir Quantity and Light s till at laft, when
the Receiver was well exhaafted of Air, then altho
a more violént Motion was given the Steel than before,
yet not the leaft Spark appear’d to.be ftruck from it:
But a fmall Centinued Light was vifible.on the edge of
the Fline, that was rubb'd by the Steel. Upon the let-
ting in alittle Air, fome Sparks upon the motion given,
were difcovered of a dull gloomy hue; but upon letting
in a lictle' more Air, I know not by, what Accident, the
whole quantity Infinuated, and then upon the repetition
of the Wheels motion, the Sparks appeared as numerous-
and as vivid as at firt.

v \ Experiment III.

Touching the Produition of a Purple Light, upon the Attrition
of Glafs om Woollen in Vacue. Together with the Various
Phznomena of the é’a’me Experiment at feveral Tryals, As
likewife fome other Experiments on the fame fwbjeit.

The manner of making the Attrition, and the ufes.of
the feveral Apparatws, being already at large defecribd, I
fhall not need now to take farther notice of them.. The
Glafs us'd in this Experiment was Globular, about 4 Inches
Diameter, having a Paflage thro the Middle of it to re-
ceive the Spindle, to which it was falten’d’ with Corks.
and Screw. The Woollen againft which it was to rub,
was {uch as is now commonly- fold for -Gartering, the
coutfer fort of which I purpofely chofe for its harfhnef,

think-
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thinking it likely to improve the Phewomen: 4, beyond the
Lift of Cloath formerly us'd for the fame purpofe. This
Woollen was wrapt about the Arme of the Brafs Spring,
( deferibd in former Fxperiments, ) and being ferew’d
down-to its place, gently embrac’d the Glafs Globe.
‘Thus prepa:ed, and the large Recetver put over all, the
Pump was wrought, and in a little time had exhaufted
the Air from the Receiver : Then the large Wheel being
turn'd, gave 15 Revolutions to the Included Globe, to
one of its own 3 iv wifich {wift motion, rubking on the
premention’'d Woollen, a fine Purple Light enfi’d, the in-
cluded Apparatss being diftinguithable by it, and continu’d
fo during the Attrition. Upon létting in a lictle Air,
both the Light and its Colour did diminith: And as the
Air at fevers! times wssfuffer'd to re-eater the Receiver,
fo the Light became manifeftly more Pale, and lefs Vivid.
And even when the Receiver wasrepleat with Air, a
fmall faint Light did difcover itfelf upon the fame Attri-
tion given, asat firt. What is farther obfervable in this
Experiment was, That the Purple Light which appear'd,
feem’d to be about the breadth of balf an Inch, and about
one in height, being vifible no where but on each Arm of
the Brafs Spring, where the Glals in its motion rubb'd on
the Woollen, That the Light remain'd fteady without
tke leaft Undulation, notwithftanding the Motion of the
Glafs was conf*derably {wift. This being all that occurr’d
at that time, I now beg leave to give fome Account of the
Various Phenomena that has happen’d at divers Repetitions
of the fame Experiment,

The firft time I madeit, its fuccefs was much the fame
as | have juft now related : But when I came to repeat it
twice or thrice, with the fame Glafs, no Purple Light ap-
pear’d, a pale one then fucceeded in its room, nor all the
means I ufed could recover iv, ti!l I took a new Glafs,
which after I had us’d for the {ame pyrpofe two or three

times,
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times, ferv'd me a: vhe former s nor-epuld it be Revivd
again without a »new ose. In this Experiment it - was
fometimes vbiervable, thar the Glafs, when takea out afs
ter a vielent Actrition, would be fo hot as pot o be held
in the naked hand without a fenfible Offence.  That the
Woollen on which it rudb’d would not only appear dif-
colour’d, but fomeumes perfettly burne through. Some-
times upon making this Experiment, it has happen'd thut a
Light would be carried quite round the- Glafs Globe,
thereby making a continued Circle of it, during its Mo.
tion; notwithftanding 1t toucht the Woollen in no more
parts than in the former Experiments. At other times, a
perfet Halo would difcover itfelf around the Stagnant
Light 5 which feems to me to proceed from fome few
drops of Water, that will fometimes Infinuate by the
Spindle through the Box on the upper Brafs Plate, where
is always kept Water, to prevent the entrance of Air
there. This Water defcending the Spindle til it reache
fome more extenfive part, would there, by the violence
of the Motion given, be thrown all about the Receiver in
{mall drops, fome of which were likely to fail on the
Woollen, where being heated by the Morion of the pre-
mention’'d Glafs, evaporated, appearing as a Halo around
the/Light 5 for fince I made a Contrivance, to prevent
the Waters fcattering, no fuch Appearance has hap-
pen'd.

P Sometimes I have obferved the Light to break from the
Agitated Glafs, inas odd a form a5 Lightning : Particular-
ly at a time when I us'd fome Lift of Cloath, that had
been drencht in Spirit of Wine, which was faften’d tc
one Arm of the Brafs Spring, on the other of which was
ty’d {fome of the fame Lift, that had been fteept in Water
impregnated with Salt-petre ; but both the pieces of Lift
were very well dry’d before ¥ made ufe of them.

At
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At another time I made ufe of two flat Shells of Oyfters
well dry'd 5 infread of the Woollen for the Attrition of
the Glafs, each Arm of the Brafs Spring had one fixt to-it.
Upon the ufual Motion given the Glafs iz Vacwo, a Light
appeard, refembling a fierce flaming Spark, jult upon the
{fpot where the Glafs and Shells toucht one upon another.
The Light feem’d not to extend itfeif, but was compre-
hended in afmall Compafs.

[ try'd next what would enfue upon the Attrition of
Woollen on the prementton’d Shells 72 Pacuo. The fuccefs
was, that there was a Light produc’'d, but appeard very
dim and gloomy, at beft like a faint Halo.

After all thefe, I thoaght it not amifs, to try in what
degree the Woollen might contribute to the Pheromena of
the foregoing Experiments. I took fome of the Lift former-
ly mentioned, and bouund it about the edge of a Wooden
Wheel I had caus'd to be Turn'd for that purpofe 5 the
Wheel, with its Woollen edge, 1 faften'd on the Spindle,
as ufual, and upon the Brafs Spring was ufed the fame Gar-
tering, asin the firft Experiment, Thefe being put toge-
ther, as in all the others, and the Receiver exhaufted,
the large Wheel was turn’d, and upon the Attrition of the
Woollens, a fmall glimmering Light did fucceed 5 but the
Continuance of the Motion, gave no encouragement to
hope for any increafe of it. Iexpe&ed to have found the
Woollens at leaft difcolour’d, upon the Frition of them,
which was fometimes made more than moderate. On the
contrary, not the leaft Sign of any fuch thing appear'd.
The Lighe totally difappear’d, upon the readmiifion of lefs
thana quarter of the Recipients natural Content of Air,
altho the Attrition then made was as great as it had been
at any time before. I cannot difcover that the various
Colours of Woollen (as yet that I have trv'd) doesany
thing contribute to the Different Colours of Light, exhi-

bited in any of thefe Experiments:
Expe-
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| Experiment V.
Touching the Produition g a Confiderabie Light, upon the
Attrition of Glafs on Glafs in Vacuo, and in Comntor
HAir.

For this Experiment I made ufc of a Globular Glafs,
about three Inches Diameter, fixt on the Spindle, ( as in
the laft, ) and to the two Arms of the Brafs Spring ( taken
notice of in the fame ) were ty'd two {lips of thin Board 3
to each of which were firft faften’'d two pieces of Glafs
Tube, by putting fome fmall Neal'd Wires through their
Cavities, which Wires likewife paffing through fome holes
of the Board made for that purpofe, kept them tight in
their places, (in form of Fig. 5.) In this Mode, being
cover'd with a large Receiver, and fitted in' all refpects as
ufual, the Pump was wrought 5 which in a licde time had
exhaufted the Air from it. Then upon turning : the large
Wheel, - a {wift Motion was given to the included Glafs
Globe, in which Motion, rubbing on the premention'd
Tubes, a confiderable Light was exhibited: The whole
Included Apparatus became perfe@ly - diftinguithable by i,
and would have been much more {o, had not the Day-
light prevented : It then being but very little after 5. P. M,
a clear Horizon, and in an open Room, when ‘the Expe-
riment was made. The Colour of the Light produc'd re.
fembled Melted Glafs, not only jalt on the parts where the
frition was made, but {eemingly likewife at the Extreams
of the Tubes A. B. where the Globe in its motioa toucht
them not.

What farther Obfervable in this Experiment was, That
upon fuffering the Air ro re-enter the Recipient at fveral
tincs, at every of which, the Moton being given, 2 at
firft, no fenfible Decay of Light, or Colour of it apprar’l,
excepting at latt, when the Tubes by much rubbing becam:

Liidrrtndaiii wor:
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worn, and confequently leflen’d in their Spring ; fo the Light
(in proportion tothe abatement of their force on theMoving
Body,) would be diminifh'd 5 as I have often obferv'd, when
the Motion hasbeen made for {ome fmall time, only in Pacwo,
or inCommon Air. And had the Experiment been begtm
where it finifh’d, the lefler quantity of kight (from the pre-
mention’d Caufe) would then have been exhibited i Vacuo.
Hence it follows, That the Different- Mediums did no ways
contribute.to the Augmentation or Diminution of the Light

roduc'd, but feems wholly to proceed from-the weakening
of the Spring, by the wear of the Bodies; which is begot
by the violent Attrition of one. upon:the other: in either
medium. 1:do not find that the pollith, or glaze, on'the
outfide of a Glafs. adds any. thing to the Light, having
produe’d the fame by a Glafs much worn by often ufing.

1 have repeated the fame Experiment about noon in a
clear day:s.. the fuccefs was, that the Light produc'd in Ve-
cuo was then-as:. fenfible to fight, as:a piece of red hot
Glafs of  the: fame bignefs-at the fame time- would have
appeard in the open Air.. But notwithftanding the Ap-
pearance is fuch, it is no -longer fo than -the Motion is
continu’d. - Hence it is to be obferv'd, That altho it feems
to be of the Colour of Red hot, or Melted, yet it is not
for were it really fo, it muft of Neceflity fome {mall time
outlive the Motion ; which in the darkeft Night I counld

(as yet) never difcover.

Expe--
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Experiment V.
Touehing the Produi¥ion of Light upon the Attrition of Glafs
on Glafs under Water. i

This Experiment was nothing more thana Repetition
of the laft, ‘faving only the Included Apparatws was entire-
ly cover’d with Water : From the furface of which when
the Air came to be withdrawn, and the great Wheel turn'd
as ufual, ‘twas ecafic to difcover a pretty fmart Light,
upon the firft motion of the Included Glafs Globe on the
Tubes, .illuminating the whole body of the Liquid. The
parts of the Tubes where the frition was made by the
Globe were diftinguifhably Red 5 but foon leflen'd in their
Appearance, and in no long time extinguith'd, The Wa-
ter ( by the Continuance of the Motion ) approaching near-
er and nearer to the Colour of Whey ; and at laft became
fo.thick, by the Grit or Powder produc'd by the Attrition
of the Glafles, that the Light could then be but juft dif-
coverd thro the Body of it, and that not conftantly, but
like faint flathes at diftances. This Experiment I have
made, when it has fucceeded to appear .more Luminous
than at this tryal. I have obfervid the Duft ( produc'd
from the Glafles upon their Attrition) thro a good Mi.
crofcope, but could not learn by my greateft attention that
the pzrts were any ways melted 3 they appear'd of a long
and flender figure. '

............
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