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I. Two Letters from the Rev. Mr. Granville
Wheler, F. R. 8. to the Prefident, con-
cerning a rotatory Motion of Glafs Tubes
about their Axes, when placed in a certain

Manner before the Fire.

L
SIR, London, Mar. 28. 1745.

Read o March BOUT four Years ago, Mr. Charles
irag, TE A Orme, of Afbby de la Zouch in

‘ Leicefterfbire, acquainted me,
That, in drying his glafs Tubes for his diagonal Baro-
meters (which for fome Years he has continued to
make in much greater Perfeétion than any other Per-
fon that I know of in England ¥), he had obferved a
rotatory Motion about their 4xes, and at the fame
time a progreflive onc towards the Fire. He was fo
obiiging then as to promifs ‘at any time to fhew
me the Experiment; but other Bufine(s intervening,
I ftill deferred accepting his Offiers having the lefs
Curiofity to fee it, as I imagined the Motions were
occafioned by the Draught of Air up the Chimney,
aflited by the Weight of the inclining Tube. But
a little above a Year ago, making fome Stay at Ahby,
upon repeating his Offer, I went to fee the
Experiment, which anfwered fully to his De-
{cription: The Tubes, which werc about four Feet
long, and half an Inch over, moving at-fix or
cight Inches Diftance from the Fire, not only pro-
arcflively, and about their Axes along the Side-
Wall they lean'd againft, but along the Front-Wal{
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of the Chimney, which made an obtufe Angle with
the other ; fo that they feemed to move up hill, and
againft their Weight.

Surprifed at this, I thought the Cafe deferved a
little farthier Examination ; and propofed placing two
Tubces horizontaily, paralicl to each other, and at
right Angles to the Face of tie Fire, to be Supporters
to a third, which was to be placed upon them paral-
lel to the Fire. We did {o, and with Pleafurc ob-
ferved the fupported Tube turn about its Axzs, and
move on towards the Fire in fuch a manncr, as made
me ftill lefs inclined to think cither of the Motions
owing to the Draught of the Fire, and certainly not
to the whole Weight'of the moving Tube; a fine
Spirit-Level informing us, that the fupporting Tubes
lean’d from the Fire; fo that the Motion was a lit-
tle up-hill.

This Succefs determined me, with Mr. Orme’s
Leave, to go on farther ; and, furnithing myfelf, from
him, with Tubes of feveral Lengths and Thicknefics,
I made feveral Trials; and found, that with a mo-
derate Fire the Experiment fucceeded bet, when the
fupported Tube was about twenty or two-and-twenty
Inches long, the Diameter about one Tenth of an
Inch, and had in each End a pretty firong Pin, fixed
in Cork, for an Axc to roll with upon the fupport-
ing Tubes ; which, to leflen the Conta&t, had nearly
the fame Diamcter with the moving one. Under
thefe Circumftances the Tube would begin to move
at cighteen Inches Diftance from the Fire ;5 and con-
tinue to do fo, with little Intervals, till it touched
the Bars; and moved much in the {ame manner,

when a little Ball of Cork, an Inch or more in Dia-
meter,



[ 343 ]

mcter, was fixed in the Middle of it.  But what fur”
prifed me ftill more, and fecmed to take off the
Objc&tion of the Draught of the Chimney, was,
letting it once flay a little while againft the Bars, I
found it till continuc its Motion about its Axzs in
the fame Diretion.

This put mec upon making little Rings of Wirc,
to fix upon and move along the fupporting Tubes, {0
as to ftop the moving Tube at any Diftance from the
Fire T pleafed.

Stopp’d with thefe, the Motion of the Tubc about
its Axis ftill continued.

Dcfirous to try what would be the Effet in or
near an upright Pofture, I made the Pin at one End
of my Tube reft upon a China Plate, that at the other
Turn in a filver Socket (that carried my Pencil) fixed
in an horizontal Arm of Wood, but fo as1 could
{lip it up and down, to adapt it to the Length of
of the Tube. Here I found, that if the Tube lean’d
to my Right hand, (which was the Cafe of Mr.
Orne’s Tubes before his Fire) the Motion was from
Ealt to Weft; but if they leaned to my Left, the
Motion was from Weft to Ealt; and the nearer I
could get to the perfeétly upright Pofture, the lefs
thc Motion feemy’d to be either Way.

I now proceeded to place my Tube horizontally
upon a glals Planc (a large Fragment of a Coach-fide

Vindow Glafs). The I’ubc inftead of moving to-
\vards the Fire, moved from it, and about its Awss,
in a contrary Diretion to what it had done before,
Obferving that this glafs Plane was broader at one
End than the other, and that the Retation back-
wards was more fenfible when the narrower End was

XX 2 towards
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towards the Fire, I placed a triangular Piece of the
fame Glafs with its erzex towards the Fire nearly
horizontal, but rather rifing from the Fire; fo that
its Bafe was a little higher than its Vertex; and upon
it a Tube of Glafs, about 22 Inches long, and { of
an Inch Diameter, near the Fertex and the Fire,
This Tube rcccdcd from the Fire, moving about its
Axis tll it came to the Diﬁancc of cight Inches;
which is four Inchces more than it receded the Day
before upon the fame Piece of Coach-Glafs, before
it was broke into this triangular Form.

I was naturally led now to make ufe of two fup-
porting Tubes, inftecad of the triangular glafs Plane.
Thefc were about cighteen Inches long each, and
of an Inch in Diameter, and placed parallel to one
another at the Diftance of about two Inches, fo as
to fupport the moving Tube near the Middle of ir.
When very nearly horizontal by the Level, the fup-
ported Tube moved from the Fire about its Axis to
the Diftance of thirteen Inches: When the Supporters
were a little raifed at their remote Ends, fo as mani-
feftly by the Level to defcend towards the Fire, it
receded to the Diftance of ten Inches, moving as be-
fore about its Axis; but in this lacter Cafe the Fire
had declined a good deal; otherwife, probably, the
Tube would have receded farther, tho’ up-hill.

The next Day, the fame Tube, when the fame
fupporting Tubes were 8 3 Inches diftant from each
other, receded ncarly as before : When 121 Inches
from each other, it ftood ftill; and when removed
to the Diftance of 16+% Inchcs, the fupported Tube
very manifeftly changcd its Motion, and went towards

the
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the Fire; as it did afterwards, when the Inclination.
of the fupporting Tubes was alter’'d, {0 as to afcend
towards the Fire.

I made {everal other Experiments, with regard to
the Situation of the Tubes to the Fire, with regard
to the Quantity of Fire fuffered to come at the
Tubes, and with regard to Attraction and Repulfion,
which I wiil not trouble you with at prefent: Only
obferve, thar, when the Tube had four others under
it, all fupporting, onc near each Extremity, and one
on cach Side of its Centre, no Motion at all was
perceived 5 and when two of them on the fame Side
of the Centre were taken away, the fupported Tube
moved into an oblique Situation with regard to the
Fire, the unfupported Half rcceding from the Fire.

Upon the Whole, it appears fufficiently plain, that
the Stream of Air up the Chimney is not the Caufe¢
of the Rotation: Another may be afligned, fim-
ple and eafy ; but as I have already faid too much,
it will be better to make it the Subjet of another
Paper. I am,

S 1R,
Your moft Obediert

Humble Servant,

Granville Wheler.

1L
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IL

SIR,
N the laft Paper I had the Honour of communi-
cating to you, I endeavoured to make it appear,
taat the rotatory Motion of glafs Tubes about their
Axes, before a Fire, was not owing to the Draught
of the Chimaey. In this, I beg Leave firft to men-
tion an Expcmmcnt or two, to fhew that the Mo-
tion is not owing to any Attration or Repulfion in
the Tubes; and then give the Solution I propofed
in my laft, but deferred laying before you, becaule
my Paper was already carried to too great a Length.

I fufpended two Fragments of fmall Tubes, 8
Inches long, and about +% of an Inch in Diameter,
near the Fire, from two Pins, by blue Silk Lines,
which had each a Loop at one End, were tied at
the other to the Top of the Tubes, and hindered
from {lipping off by a little Sealing-wax. The Tubcs
came together at the upper End, and receded mani-
feftly from cach other at the lower, appearing to be
in a State of At:raltion above, and a State of Repul-
fion below: Bur, {ufpedting this to be owing to the
Scaling-wax, which foon began to melt, I fcraped
it of" both, leaving only as little as was poflible, to
hinder the Silks trom {lipping. The Confequence
then was, they came together at the lower Ends, and
very necar fo at the upper ; and, when {ufpended from
one Pin, fo that the Loeps ot the Silks touch’d each
other, the Tubes feem’d cqually clofe all the \Vay
down, without any Appearance cither of Attrattion
or Repulfion. Bur, imazining ftill "that a xcpulﬁve

Power
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Power in the hcated fupporting Tubes, when placed
near togcther, might poflibly be the Occafion of
the receding of the upper Tubzat Conradt with them.
To put the Matter out of ait Doubt, I wer the three
Tubcs ali over; vet the regreflive and rotztory Mo-
tion was {till maniteft, with very little, if any Differ-
ence; not mere than might be well accounted for,
from the Increafe of Refiftance by Wetting,

Thefe two Experiments fully convinced me, that
neither Attra¢tion nor Repulfion would be of any
Aflitance in folving our Rotation. Upon confider-
ing therefore the Matter farther, I found nothing was
wasting, but that the moving Tube thould fwell to-
wards the Fire; and indeed I thought I could per-
ceive fuch a Swelling in Mr. Orme’s long Tube of
four Fect and an half, which I faw firt placed near
a good Fire in the Manner defcribed in my laft. For,
allowing fuch a Swelling, Gravity muft pull the Tube
down, when fupported near its Extremitics horizon-
tally ; and a frefh Part being expofed to the Fire, and
{welling out again, muft fall down again, and fo on
fucceflively ; which is, in other Words, a rotatory
Motion towards thc Firc.

When the fupporting Tubes are brought ncar to
cach other, as well as near to the Centre of the fup-
ported Tube, then the Parts hanging over on cach
Side, being larger thanithe Part which lies between
the Supporters, will, by thcir Weight, pull down-
wards, and confequently force the middic Part, reft-
ing upon its two Fulera, upwards ; and being lefs
advanced towards the Fire, as being lefs heated, will,
by their oblique Situation, pull the middle Part back-
ward alfo from the Fire: Which Effe@ts, being fuc-

- ceflive,
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ceflive, will exhibit a rotatory regreflive Motion,
quite contrary to what the Tube had when fupported
near its Extremitics: And when a fingle Tube lies
inclining oppofite to the Fire, cither to the Right-
hand or the Left, out of a Plane perpendicular to the
Surface of the Fire, Gravity will not permit the
curved Part to reft, but pull it down till it co incides
wirh a Piane perpendicular to the Horizon ; and, con-
fequently, as new Curves arc gencrated, new Motions
will be fo too; that is, the Tube will be made to
move about its Zx7s ; but with this Difference, when
the Tube inclinesto the Right hand, the Motion about
the Axis will be from Eaft to Weft; when to the
Left-hand, from Weft to Ealt. The Juftncfs of this
Reafoning is made manifeft with a very little Trou-
bie; only bending a Wire, and {upporting it firft near
its Extremities, then near its Centre on each Side,
afterwards inclining it to the Right, and then to the
Left; the Bending in every Cafe reprefinting the
curved Part of the Tube necxt the Fire. And that
this So.ution is the true onc, feems farther probable
from hence, that when four Supporters were made
ue of, one at each Extremity, and two near the
Middle, there was no Motion at all either backward
and forward : Nor is it of any Service to objeét here,
that the Increafc of Contaét hinders the Motion ;
becauft, upon the Plane of Glafs, mentioned in my
former Paper, fo large as to have a much greater
Conta@® with the Tube, both a rotatory and regref-
five Motion was manifctt. I am, worthy Sir, with
a high Regard,
‘ Your moft obedient humble Servant,

Londan, dpril 4. 1745.
Granv. Wheler.
4 II.



